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IMPROVED CONTAINERS

Technlcal Area

This invention relates to improvements in containe_rs and particularly to
containers which are made from polystyrene pellets or othér expandable or

foamable materials, hereinafter referred to as expandable materials.

Background to the Invention

For many years polyslyrene boxes: (as they will be referred to herein although
boxes of other expandable matena!s could be used). have been used for
transport of many artlcles fo example agricultural and hortlcultural prod ucts

" and specnf ca!ly fru:t and vegetables. aquacuitural products, such as fish,
processed goods such as pharmaceuticals end ﬁhese boxes are dnrectly

moulded into the‘;equi,red end shape.

To effeet-mqolding of polystyrene, pellets of the.rnaferial'are placed in a
: rnould and then steam is Introduced into the mould and the steam causes the
-pellets to expand so that they both merge with. each other and coalesce and

at the same time fully occupy the mould. Such mouldmg can prowde artncles

wh:ch are dnmensuonally exact.
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These boxes have been perfectly satisfactory in use, but have had the major -
disadvar.\tage that they are moulded in“one plece and o'eeupy a very high .
volume for their weight and are'thus most inefficient to traﬁspe_rt empty. This
has necessitated, on occasions, heving box—making faciories located at or
near the site where they are to be used and has also limited the possibility of

reuuse of these boxes

From an environmen_tal poini-of-view this means that after use these boxes
were generally simply broken down and placed in land-fill and there was

substantial expense in this.

There have previously been proposed polystyrene boxes which can be made
from flat blanks, for example, in the présent applicant’s PCT patent
application PCTIAU20071000693 These. ‘whilst having certam advantages,

: have also not been fully successiul in operatnon

Outline of the Invention™ .

It is the object of the erese'nt invention to prev'idev new'<forrns'of.polystyrene
boxes Wthh mlmmtse problems which prevnous!y have accurred and which

substantlally opens the usage area for such boxes.

The invention Intludes a blar'!k‘for a box made from an expandable material . '
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whicﬁ is InitiallS( moulded g'enerélly flat fn which, where fo'lds' f'orm;m hihges -
are to be made adjacent the juncliioné between the base of the box and the
sidés and ends thereof to enable tﬁe formation of the box, thé tooling which
‘defines.the shape of the blank is such 'as,.to'pr'owde 'althicknes_:s of the |
expanded material less than the tﬁickness of thé fnajor part of the blank
wherein the area of less ;chickness havln'g,deﬁned édges generally i.n the

. direction of each fold the fold and St.:bseciue‘ntly épplying pressure along the
area where foldé are to be made to reduce the thickness of the this blank
_wiéh'dut removing hate_rial tﬁ'e‘_::efrom thereby providing' hinges to permit

fbrmatidn of the box.

In one aspect of the inv_entis;.:n, the p'ortionv 6f. the toollﬁg whlcﬁ deﬂryeé the
areas where tﬁe l'folds areto be rﬁade héve",si‘des which are.directed inwardly
,a.nd',a flat portion at thé junction of the sides and wherein the preésure to

' redube the thi;:khes;s and form the hinge vis meided by a tool which has an
outer parf which corresponds to the e‘qqiya{ent pbrﬁ;)n of the tool'ing used’
during moulalng to provide the defined édges and.an inner part which is
generally a continuation of the defined edges-to'cause the rgduction of the .
thfckneés. | | | |

. o ’ N

it may be preferred the formation of the hinges js done shortly after the

' formﬁatign of the blank whilst the blank contains water condeﬁsed from the

steam used in the moulding prdcess. The initial formation of the blank and
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~ the formation of the hinges are done in two separate steps.

itis preferred that where portrons of the box are to abut that they either be
formed in the mould at an angle to provlde two surfaces which ¢an c!osely

abut to form'a mitre joint when the boxes In its requ!red position.

it isa feature of the invention that on at least one side of the blank there can
.' be located a film of water-lmpervrous materral which provrdes a waterproof
box. If the fi lm is on the Inner side of the box, it can be coloured or the like to
enable the box to act as a dasptay member and when on the outer side of the
fi lm, may provude a box with a surface which can be aesthetlcally attractive. It

is also possible to pnnt or emboss the ﬁlm fo enhance this sntuatnon

" The Invention also includes a method of forming tne blenk eomprising the
st.eps- of providing a tool having two components which overiay esch other
end define the outer shape of ihe b_lenk the compenents being provided with
members which, wriere folds are to be made, extend further toward the centre
of the blank than tne for the remainder of the blank, delivering an expandable
materlal into theé tool and effecting expansion thereof to form the init'ial blank,
pleclng the formed blank into another tool similar to the first tool but in which
the members where folds are to be made extend further into the area between
the tool component and apptying pressure to the tool so that the members

where folds are to be made reduce the thickness of the blank without
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removing material therefrom to form & hinge.

The invention aiso Includes a box using the blank of the invention, -

In order that the invention may bé more readily understood certain

embodiments of boxes made in accordance with the invention will be

described in relation to the accompanying drawings, In which.

Fig1

Fig2 -

Fig 3a

Fig3b

Fig 3¢

Fig 4

'ths_

. 8Shows the bl_ank of the invention as delivered from the

first moulding step; .
Shows the cor"nblete blank after the second step in the

manufacture has been applied thereto;

. Is a section along C-C of Fig 1 showing the initial

formation of _tﬁe blank where hfnges are to be formed;”

Is a section alon-g‘D-D of Fig 2 éhowln'the forrﬁed
hinges after the second step is cqrﬁpl_etgd; B

is a section of the box after completion of the fc;r,mation
process; | ‘

shows a‘box assémbied from the bl?nk of F-'tg 2 and using
a particular'cﬁp anangemehf to retaln the box in this
useable conditién; ' | _

show$ the box of Flg 4 with the clips rerﬁoved and fhe

sides and ends not completely folded;



Fig6 - is a cross section along line A-A of Fig 4;
Fig7 : is a cross section afong line B8-B of Fig 4;
Figs8aand8b  are views similar to Figs 3b and 3¢ showing the location
| of a film on one side of the blank; |
Figs 9a and 9b_ are vlewé-éimilar to Figs 8a and 8b showing ﬂims_on éac_:h
‘slde of the blank; -
Fig10 . Isaplan view of part of the blank of Fig 8b showing the
| .' film extending'oyer the area between an adjacent side an .
end of the blank of’the‘lnvenﬂoﬁ‘; | |
Fig11 = | _isaplan view of part of a completed box showing how
this portion of the film extends into the box;
Fig12 . 'shbws a Slaﬁk generally similar to the blank of Fig 2
4 ‘ | , whuch enables a bbx_ to be form'e‘d with an lﬁtegra! fid; and
| Fig 13 . ' is a view showing the closure of the integral lid énd aiso a
clostire which could be used with lids 'separz'ate‘from_ the -

box.
. Description of an Embodiment of the Invention

" As mentioned above, the box is formed by providing, from a mbuld. aflat
blank of expanded or other suitéble expanqléblé material which'. in the
simplest form, has an area 21 which will comprise the base and four areas -

extending outward& therefrom to provide the sides ;l#,énd the ends 15,
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charactensed that the foid—hnes to permit the sides and ends to be rotated

around the base are provided by linéar members wnhm the toolmg
The formation of the blarik 10 is a two step process. |

[n the first sfep there is a’fwd piece mould which is tﬁe negativé of th_e-b'lanks
of Fig 1 aﬁd into this tool there s introduced’pel'le_ts_or beads of polystyrene .
and steam which catises the beads to softén ve-xpand'and boa!ésce 1o fill the
mould. Depend!ng on the density required from the oompleted box, so the

guantity and grade of peilets mtroduced wﬂt vary This technique Is weﬂ

'known in the art.

As can be seen from Fig 3a where the hinges are to be formed, there are
incursions 31,32 on the toals which-extend into the space defined by the.tool

- and which 'exténd‘ the iength of the assoclated side or end. -

Tﬁese incursion are each approximately 1/3 of the depth of the expanded . |
material 21 which forms the blank, leaving approximately 1/3 of the thlc_khess

- of the body of the blank 21 rerﬁaining.

The incursions have side walls 31",32' which are at angles to the MOuid_which
. walls, if extended would terminate close to the centre of the blank but have

flt faces 31" and 32" t their nner ends. As the blank closely abuts the die
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when expanded, these side walls and flat faces are accurately formed.

The blank of Fig 1 is then placed into a die Whlch agaln has two components
and which, apart from the form of the incurslons 35 36 is effectwely ]denbcal

to the mould in which the blank was ongmally formed

One of the die members 40 is fixed and the blank of Fxgs 1and 2is placed on’
- the die member 40 and the other due member 41 Is moved down over the

blank and the meurs;cns 35, 36 cause compression o_f the part 22 of the blank
until it adopts the position shown in Fig 3b, “That is, the part 22 of the blank is
deformed unm |t forms a hmge 23 and as ‘can be seen from thls ﬂgure. as the
incursions 35,36 are at the same angle as those 31,32 the completed
deformation is continuous from the partial formatlo‘n from the first die. This
can be seen frem the dotted pomons:ih Fig 3b. It will be appreciated that'-the'< ,
amount of material in the 'h‘inge is the same as the material 22. that is that this
is:oompressed without any loss of material which fe_rms a strehg we!j of

matertial at 23, and.fhus a strong hinge. '

It is preferred that this second steb.takes‘place shortly after the blank is -
momded in the first step and preferably whilst it is warm vtAo hot.and eontains'a
substantial amount of water from the steam which caused t'he'expansion of

' the pelleis of expandable material. Whilst not shown, but which is well known

in the art, there can be steam relief holes.in the iqoliné 50 that excess steam



and water can pass therefrom.

It is believed that pressure is the main causaitive agent for the blank to adopt
its final shape but this can be assisted by heat and moisture both of which are |

or can be present during the second formation.

Aé mentioned above, the areas where two members are to be brought
together the portions 31" and 32" are formed very accurately in the initial
“moulding step o provide c!e'an',edges and the formation after the second steb

continues this angle to the position of the hinge.

When the adjacent members are rofafed towards each other, as can be seen
‘from.Fig § and 6, thé sides 14 and ends 15 are adapted to abut and form a
right angled'mitre joint. The similér’ arrangément on thé side avi'ay from»thi's
causes the external angle at the junction of the two members to be neat and

~ toform éffeqtiveiy a planar surface within the overail confines of the box. This' '

“can.best be seeﬁ from Fig 7.

If the assembled box is to be recténgﬁlar; whibh is tl;le most-usual shape, or
‘équare._the formations about which rotatioﬁ ocour can bg subs;tavnﬁally at4s®. -
to each other and the portion édjacent the flat portions of the two members ’
have a sharp i'etum to provide a gbod abutment o'f'the‘ members wﬁen they

~ are brought into position. Aga.in, this can best be seen from Fig 7.
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‘ Depending on the requirements for the completed box, the angles of

connection.can vary.

One aspect of forming a blank flat as described herein enables great flexibility
in designing a blank, and thus a box, which can be designed fora particular

_purpose some of which are described herein.

.Fof example a flat blank efiables ~variatis;ns‘ in tﬁickness'of parts o'f the blank,
for example areas where the full strength of the box made from thé blénk may
not be reduired thus savivng.mateﬁal in the blank. Also, the various sides aﬁd.
ends caﬁ' be contoured to save material. Further, the blank can be used to
-proVid‘é optimuni protection for shaped ai—ticl'e's, ' ‘
Further undercuis can be"m‘ade'which- can readily be removed from the mould

, Which is generally not passible for one piece boxes.

It can also permit the manqragtu}e of boxeg which héve curved sides or which
| may have éhapes whiéﬁ are impossible for one Qiec_e méuldiﬁgs. such as
boxe‘s which are triangular in section In which the angles formed by the_'areas
adjacent the hinges dan depart ﬁ'om right a‘ngles, su:ch as incluAd:ed} angles

being at 60°,

Because the thickness of the portion 23 about which the tuming moment is
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provided is less than the remainder of the box due in part to the coinpresslon

during the formation of the hinge, then the rotation is relatively easy.

Referring to.Figs 4 and §, Fig 4 shows a completed box made from the blank
of the previous figures. ‘The sides 14 and ent;ié 15 are rotafed upwardly until -
they abut. In this particular en;lbpd iment there are used clips 46 which are
angle members and which have at each end an extension 41 which is -
adapted to enter a reoeés 42 in 'the-outer,‘ surface of the box which recesses
are formed during the inftiélimouldihg opération pr.évious!y déécribed[ The
clips 40 may be of metal or plastlcs material which can be deformed whilst

being f‘tted mto the recesses and resﬂe to their initial shape aﬂer ﬁttzng

he box can be assembled as shown in Flgs 4,5and 6 and it can be used to
carry products. Although not a!lustrated in these fi gures a lid which is
-complementary to the top of the box can bg.located either‘over the top or
-withiﬁthe toﬁ and the lid can be Sealed by use of an adhe;sive tape orthe like.
Wben the contents have been removed from the’ box, itis only necessaryto.
remove the cllps 40 and the sides and ends can be opened to, once again

prov:de a flat blank as described earlier herein,

If required. the top of the box could be provided with a forrnaﬁon 52, shown in
Figs 7 and 13, which is adapted to co-operate with é cohpl'ei‘nentary

formation 53 on thg underside of the lid, shown in Fig 13 fo ﬁrr_n!y retain the lid “
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in bositi:_:‘n., The formation could, as Iliustrated be of a mushroom shape which_'

can readily be removed from the miould.

Such blanks cayn readily be stécked and transported f_dr reuse or some othef

use ar, if nécessar&, they can be’ pl'aced in é waste éontaingr or tip. 'Gem‘eralty;_

with expanded plastics boxes, they are not reused as the cost of transport is -
| subs;ténﬁa! as only relatively few boxes éan be carried onorin any fprm of

transport so they are normally-broke‘n down and treated as waste.

Further tHeACiips illustrated are, as stated abov'el purely exemplaryb However

it will be appreciated that clips which are relatively short will work ﬁ;lls'/ _

satisfactori'lygnd full helghf clips can b‘e_ used if the boxes are to be staéked :
~ as they can give thé box strength, particula'ﬂy where the clips are directly

above each other.

Instead of cli_bs of the tybe'sﬁown there. ére many pther ways of ho.ldi'n'g the
.bdx assembled. For example adhesivé tape can bé_pléc’ed around the
various corners o‘r a strap or 'the like can be passed I'aroun'd the bériphefy of
the box. If boxes are not to be reused, and it will bé noted that this is still
advantageous in tﬁat many more blanks can be delivered by a p;artiéular
method than completed boxes, then théy 'could‘be adhesively secured

" together prior fo use.
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itis alsc; possible to{ providé the clips io extend effectfvely the total height of
the box and for their upber eﬁds .to be adapted to recelve a_nd 'co-operate with
the lowér end qf tl.'le clip of an adjacent box chated therebeneéﬁ or
'theréabp.ve so that the cli.bs’ can éffecﬁvely provide Spécers or pillars to parmit |
- adjé\cent boxes to be located one above the other Whitét ensuring there will be
htﬂe pressure fromone box onto the adjacent box. It this way the contents

should they be pastry or the hke are basrcally protected agaunst any damage

. from crushing.

Whilst the use of clips of th:s type and these provide a good structural
arrangement, they may be less than fully satlsfactory in some applications, for
example, where the box is a reusable box Wthh needs to be readily ‘ |
' dissemb[ed for storage and reassembled for packlng and deltvery of pfoduct

z bu_t without separate components. This could be particularly useful, in, say,
pastry applicationé as discussed above wheré the products are génerauy
made at a posiﬁoh spaced from the point.of sale and have to be delivered in'a

way that there is minimal damage to the product.

In a case sﬁch as_thié. there méy be used different forms of aésemﬁly of the |
box. Firstly, it could simply bc-_z held fogether by a long band of a ﬁexiple

_ éiastic or'a non{alastic material which caﬁ be passed around the beﬁphery of .
the,completed box. Tﬁis baﬁd_ may be cohnected by means of a readily

adjustable'buck!e or the like, it may be formed from a strip having Velcro
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(Reglstered Trade Mark) components thereon so that the box can be held in
Its extended positlon simpty by wrapping the stnp around the box and

interconnecting the two Velcro components.

Again, tnese members”c;ould comprise a ﬁrst Velcro member including a strép
- attached to an end or side and a second Velcro m’émper attached to the side ,
or end so that by simply rnoving this; strap atound the comer and connecting .
the Vet_cm componerits the box is matntained inits ext_en'de_& position but

whén.it is to betfénspctrte,d the Velcro connections can- simply-be separated |

and the box let lie flat,

Altérn‘atively. it could be-done by having members attached to oné ofthe -
| adjacent members say a side or an end, which members are adapted 1o pass

around the-corner and be connected to the adjacent side-of the box :

| Further. as discussed earlier hergin the top of the box can be prov:ded with a
formatlon which is oomplementary with a formation on a lid and thts |
combination can also be used.in mamtamtng the box in its assembled
cond mon. ltis desirable that the lid is secured to the box by adheswe tape. or
in some other manner to avo;d inadvertent removal of the lid and thus the

possibility that the integrity of the box would be destroyed.

If & box with an integral closure is required then during the initial moulding, as
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shown in Fig 12, there is an extension §0 from the outer edge of one of the
sides 35 which extension has a size equi‘valén’t to the top of the box and
which may have a peripheral formaﬁbn 53 Which can oo-dﬁerate with -
extensions 52 ébc;ﬁ't the periphery of the box, and as‘pfevioﬂsly described,

retain the lid in position and secure it to the box

Because the blank during the first step s formed within a mould it Is possible
to form the mould ta provide particular descriptive or other material embossed

into or extending from the surface of the box,

it will be appreciated that for ease of manufacture it is preferred that the-
material extend beyond the normal surface of the box; as this necessitates
ohly the removal of metal from the mould to corrésppnd tp'the (equiréd
information. If it-is preferred ihat the material be insertéd into the surfécé of
the box, it is preferred that die inserts are provided to provide the réquired

‘ .informatibn,' as this 'n.e'cessitatejs_ the removal of far less’ metal than wpuld. be

the case If effectively the-whole of the die surface had to be removed,

In the embodiments of Figs 8 and 9 before the second step in formation of the
blank, a plastics film 60 can be located over the surface of the blank, eitheras
illustrated in Fig 8 on that area which will be inside the box or the area which

will be the outside the box, .o bath, as illustrated in Fig 9.
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The film may be caated with an adhesive, such as a layer of urethane
material, and when this is laid over the blank, the film 6veriying these is.

moved into the mcursions 24 and prov:des a full coverage of the surface of

| the blank

Where the film .is on the inner surface of the blank} as illustrated n Fig 8 it
may be pr.eferred» that it has dimenisions to overly the whicle of the blank,
inéluding the cut-éut_ portions as shawn as 62 which separate the sides 14
and ends 18. Whenthe box' i formed then the portion of film 62 can be
folded into the in‘teribr or exterior of the box so there'is a continuous fil m
membrane méking the box waterproof, If reqmred' the portion of film 62 could‘
be séaied to itself or the film on the interjor_df the Box o ensure no possibillity

of leakage.

If a film is used on the outer éurface this méy be a pre-pn'ntéd film which
includes detai!s of the supplfer of the contents, 'possibly the cohtents '
‘ themselves, and any other statutory material whlch Is requlred together with

| advertsssng matenal if desired

Thefi lh ori the inner side ca'n Simply be a tr'ansparent.ﬁlm or if, for example, -
the contamer is to be used for display purposes, it could be a co!oured filmor

even one which has a pattem or printmg thereon
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Where the film has a heat activated adhesive on it, it Is desirable to simply
apply a small amount of heat possibly by way of applying steam to the top
side of the film which heat assists in bonding the heat activated adhesive to

the blank surface,

t

Film could be applied to both surfaces of the blank, as illustrated in Fig 9 so
the benefits obtained by haviﬁg smooth, possibly decorative surfaces both on
the outside and the inside of the box and a liquid tight box. - In this case, the
film on the outer surface should be provided with'a ;Slurality of éir bleed toles
as the blank after formation, and as despribed earlier hefei;'l. ﬁas a
substant'ial-qu’anﬁty of water derived from the steam'whic;h exbanded the
pelléts of expandable rhaterial and this must be p;annitted to escape. Films on
both sides of tﬁg blank are particularly desirable if the blaﬁks after use and
afté; being 6pened need to be cleaned‘or_-steril'iseq., ' '

It dan be seen that the box of the invention can take many different forms and
sizeé.,. all uging the basic concept of a flat ;modld.ed assembly which has
fénned thinnéf pbrtians‘whére hinging is .to vecur and the box of the invention
can also be used for many different applications, for example, where an
‘internal film lining is provided, the carriage of ﬁsﬁ or other material which has

!

a quantity of liquid associated therewith by air may bé possible,

The provision of a film lining also permits the ready cleaning andfor sterilizing
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the dissembled blank between uses and particularly where the use it to

- change.

A box which can be reédily dissembled an_d i'é_assembled is very useful for
short-run delivery where the bo:lt‘occupies only a necessary-a_mo‘unt of space
"when'including' the contents, but can be knocked down to enable back

| loading. A partic‘;ulvar abp[iéatio'n is tl'ie delivery of pastry items which are

’ baked at distance from the point of sale.

Whiist we have found that thé; hinges formed in the blank have a subsfani_:ial_
life where & box is to b,é reused, we have found iﬁat forbdxésv which éfé"tq be’
uséd- a large ndmber. of tirﬁes, a layer of ﬁlm on one side or the other of the
box gil\'/esA nof only ihg.advantéges as previoﬁsly mé'ntioned"but aiso gives the
narrowed hinge portion additidna'l strength, ép thét even after a substantial -

* number of assemblies and dis-assemblies there Is little likelihood of the

poiystyréne at the point of. connection of the two components fracturing.

. is'also possible to‘usé the film to provide a f‘aﬁnper evident seal between the
. ifd and the body.of the box by extending the film from at least one sidé 6\' the

body and then securing thié to the lid, when fitted, by the use of the adh_ésive

on the underside of the film which can be a&ivated by heat orin some other |

way, to adhere to the fld. This can also act as a closure to retain the Iid in

_position.
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Whilst in this specification there ha;s been tjescribed several forms of boxeé
made in accordance with the invention, 'i.t;is 1o be appreciated that these are
exémblary only and modifications can be made vﬁthOQt _departing' frorﬁ the

spirit and scope of the invention.
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We claim:

1. A blank for a box made from an expandable material which is initially
'moulded genera!ly flat in which where folds forming hinges are to be
made adjacent the junctions between the base of the box and the sides
and ends thereof to enable the formation of the box, the .iooling which
‘deﬁnes the shepe of the blank is such as to provide a thicknéss ofthe -
expanded material less than the thickness of the major part of the o

: f)iéhk wherein the area of less thickness having defined edges
| generally in the dxrectaon of each fold the fold and subsequently
applying pressure along the area ‘where folds are to be made to reduce
E the thickness of the this blank without remo,vi_ng matenal therefrom

thereby providing tinges to permit formation of the box.

2. Ablank as claimed in c'laim'1 .wherein the portion of the tooling which
. defines the areas where the folds are to be made have sides which are
’ 'dlrected mward!y and a flat portlon at the junotion of the sides and
wherein the pressure to reduce the thnckness and form the hinge is.
| provided by a tool whict; has en euter part which corresponds to the
equivalent portion of the tooling used duririg moulding te 'provide thé
defined edges and an inner part whnch is generally a c:ontmuatlon of

the defined edges to cause the reduction of the thlckness
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A blank as claimed in claim 2 wherein the formation of the hinges is

- effected after the fbrmation of the blank.

A blank as claimed in claim 3 wherein the formation of the hiﬁges is

‘ effected whilst the blank contains water condensed from the steam

used in the moulding pracess.

A blank as claimed in any one of claims 2 to 4 whérein the formatuon of

the initial blank and the formation of the hinges are done in two

- geparate steps.

A blank as claimed in any one of claims 2to § wherein.the defined
edges are at an angle to perm:t the adjacent parts of the blank when

moved relatively to form two adjacent members of the box permit the

' adjacent pa_rts fo closely abut,

A blank as daimed in Claim 8 wherein thé defined edges are at 45?’ S0

the adjacent members.are at 90° to each other.

A blank as claimed in any preceding claim wherein temperature as well

. as pressure is applied along the area where folds are to be permitted.

" A blank as claimed in 'any one of the preceding claims on one surface
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14.
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.of whiéh_there is an impervious film.

A blank as claimed In claim 9 wherein there is a film onh each surface of

" - the blank.

~ Ablank as claimed in claim 9 or claim 10 wherein the film(s) have an -

adhesive thereon and wherein the film(s) are located on the blank
before the tool which reduces the thicknass of the blank operates, the

film(s) bging-cohnected to the blank during this operation.

A blank as claimed in any preceding claim wherein the blank has five

portions which are integral with each other, the portions being to form

the base, the two sides and the two ends of the box formed from the

blank, hinges being formed between each pair of these portions,

e

A blank as claimed in ciaim 12 wherein one of the ends or side

meknbefs has.a further portion extending outwardly therefrom and' .

- having a'hingé member between the end or side member which portion

is capable of forming an 'integral lid for the b.qx_.,

A blank as claimed in any preceding claim wherein at least part of the
upper surface of the box is provided with an extension therealong.‘

which extenslan is adapted t© cooperate with a complementary recess
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" ina lid to retain the lid in position. ~

A blank as claimed in claim 14 when appended through any one of

claims 9 to 11 wherein the film extends from the blank along at least

one side or end thergof and is adapted, when the box formed from the

blank is closed with a lid, the extending film can be secured to the lid to

retain the lid in position and to provide a tamper evident Glosure.

A method of forming a blank as claimed in ény preceding claim
comprising the steps of providing a tool having two components which

overlay each other and define the outer shape of the blank, the

componeénts being provided with mernbers which, ‘where folds are to be

: made, extend further toward the centre of the blahk than the remainder

of the blank, delif/e'ring an expandable 'material into the tool and

effecting expa‘nsion thereof to form the initial blank, placing the formed

blank into another taol similar to the first tool but in which the members

where folds are to be made extend further into the area betwaen the

tool component.and applying pressure to the tool so that the members

where folds are to be made reduce the thickness of the blank without

removing material therefrom to form a hinge. -

" A method as claimed in claim 16 wherein the members where folds are

to be made during the expansion operatioﬁ have-ari outer portion
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- which provide side walls which are at an angle to permit the adjacent

parts of the blank when movgd relatively to form two adjacent members
of the box to be formed to closely abut'and an inﬁer portion whicﬁ is
substantially flat and lies between the side walls and wherein when the
_hi‘nges are to be formed‘t'he tool has similar odfer portions but which

continue generally at the same angle as the outér portions until the

 side walls are cloée!y adjacent and there Is a relatively thin hinge

between the members and the other part of the tooling.

A method as claimed in claim 16 or cia__ir'n 17 wherein the two steps of

formation aré done sequentially.

A box made from a blank as claimed in any one of claims 1to 15 or -
made by the method of any one of claims 16 to 18 wherein the blank is
deformed about the hinges and means are provided to_hold the '

adjacént members to maintain the box in the required orientation, -

A box as claimed in claim 19 wherein there Is a clip at each corner of

" the box which clip is retained on each of the portions forming the

_ corner,

A box as clalmed in claim 19 or claim 20 wheretn the clips have a

 returned portlon adapted 0 co-operate with a formatlon on the adjacent
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portions.

‘A box as claimed in claim 21 wherein the clips extend substantially the

height of the box.

A box as claxmed in clalm 19 wherein the. connectlon is sefected from

_the group cons:stmg of adhesive tape connected the ad;acent

members, a hoop member extending around the penphery of the box,

. Velero (Registered trade mark) members connected to adjacent portion

24.

25.

.26,

of the box, and adhesive diréctly connecting the adjacent portions.

A box as olaimed in any one of claims 19 to 23 when appended

through any one of claims 9 to 11 wherein the film ektends into the- ‘
 space between each side portuon and its adjacent end portlons the film -

' located therein being’ brought lnto or out of the box before the membere '

are conhected so as to provide a waterproof box.

A'box as claimed in ¢claim 24 wherein the film extends beyond the blank

on at least one sude or end thereof whtch film can be located over the

ad;acent portion of the lid and secured thereto.

A box as claimed in eny one of claims 19 to 25 wherein after use, the .

box can be dissembled for transportation and/or storag‘e.ln the form of




=26-

the original blank,



