A folding,/unfolding transport container and a nethod of folding and
unfolding a transport container Field of the invention This invention
relates to a folding/unfolding transport container and a net hod of folding
and unfolding a transport container. Background of the invention Boxes are

and ot or i AAdoding GETaing BfuspBit SohBRL Ky Em <t Ral. iRt 09 9000
t rucki ng, warehousi ng, na l?)f&i'ﬂrgwgraﬁﬁdgfsomheg and househol d goods
e

novi ng. Large-capacity containers are u or easy transfer of goods and
cargo fromone transporting vehicle to another or for shipping cargo
overseas or overland. Containers have been universally adopted for the

t ranspor t Hieldnofothedavgotipecause this form of shipnment has elininated the
need for transferring the 'cargo nanually or by conventional means from one
vehicle to another during the transport to a certain destination.

This invention relates to a folding/unfolding transport container and a

method of folding and unfolding a transport container.

Background of the invention

Boxes are commonly used in transporting, moving, conveying, sorting and
storing goods and materials, and are employed by a diversity of industries

_ such as trucking, warehousing, manufacturing, office moving and household

goods moving,.

Large-capacity containers are used for easy transfer of goods and cargo from
one transporting vehicle to another or. for shipping cargo overseas or
overland. \
Containers have been universally adopted- for the transportation of cargo
because this form of shipment has eliminated the need for transferring the
“cargo manually or by conventional means from one vehicle to another
during the transport to a certain destination.

The main disadvantage of conventional containers which are formed by a
Eigid prismatic structure results from the fact that after use and delivery, the
empty containers must be transported from their destination to a point of

loading from where they are shipped back to points of re-use,



The mai n di sadvant age of conventional containers which are forned by a
rigid prismatic structure results fromthe fact that after use and
delivery, the enpty containers nmust be transported fromtheir destination
to a point of |oading fromwhere they are shipped back to points of re-use.
The requirenent to reposition enpty containers is one of the nore
persistent problens in the container transport industry. Enpty container
transport irRYQky@iveeshCRPOSItiRREMPBULSIthihdrOls 6 BPEIRInIdragersistence t hey
general ly bear these container managenent costs. Not surprisingly, shipping
lines try pmbledscen tthe cossineoftransporty iedystyy. cBmpdy neeanes ntuehspRst t hey
can. Most strategies are focused on matching cargo with enpty containers.
Due to trawq!ﬁ%hmt&,mm%ﬁfIY%Vémm@ SneerRge H&Xté?fﬁé?@y Edain to

sonme extenf, unavoi dabl e. These qper.atiqn . nomn . i sadvapt ageous
because ¢ nBRRBR Sreen e crrRs 907 BE O8N ehER g BT B e
transporti ngIRaRe EostPdFmblif eRIfie intSinRULS rRGCIPGS UPleg el MI0BL ai ner s
wi th cargo. Therefore, foldable containers are an attractive option from
t he point gfategy afe Savisad dn anspbitty cados vash wehptyasomaidirs.nBPueatad
storage costs. So far, however, such containers have not been introduced
successf ul irgde |ipbglanses t@nepPTiMayeneRBsel BMPAY FARIEARES TERA (9 F§™M% om t he
use of rigid structuae@ prismatic containers, containers with collapsible
structure CORPOHERYYYRAYYe been designed and built. In such containers the
wal | s can be fol ded onto the base so that after discharge of the cargo, the
enpty container will occupy | ess space in the collapsed state for

transport. Theqd aipeedtior tabe felationgcxy | disnduatthyeqsmbetseser ¢hefampiyng or
retai ning nenbers of the walls. These nenbers may get |ost and therefore
may cause container, which is a rigid structure, occupies in the transporting means a

space which otherwise could be occupied by containers with cargo.

Therefore, foldable containers are an attractive option from the point of view
of saving transport costs as well as handling and storage costs. So far,

however, such containers have not been introduced successfully. .

In order to eliminate these disadvantages resuiting from the use of rigid-
" structure, prismatic containers, containers -with collapsible structure
components have been designed and built. In such containers the walls can
be folded onto the base so that after discharge of the cargo, the empty

container will occupy less space in the collapsed state for transport.

Containers with folding walls usually comprise reinforcing or retaining

members of the walls. These members may get lost and therefore may cause



serious inconvenience in the assenbly or unloading of such containers with
conplicated structure elenents. Coll apSi bl e containers of this type are a
solution to the problem of dead space occupi ed once the cargo has been
delivered since in the collapsed state, the height of the containers is

substantiall,y reduced and at |l east four | | lLh! t sk, be
tr anspor t S8TTPHS PCRIEVEgIensgan, thg; qfsggﬁ%pﬁglp .l&gﬁgg ogp%@?a(ladrggg ?éﬁ?@r e
i ncor por at %?nd3liic%té<§‘§trn%ﬂﬁg@eie‘?ﬁéﬂt§. to prevent the entry of foreign material,

it is hard obtain the required sealing effect because in prol onged use
of the containers, a nunber of problens develop at the hinge joints. The

problens and failures cause additional expenses with the resul tfi (ﬁ%d
di sadvant deagisibleheoitaingrs of fs LHpe arg gesOtORr Ko thoprablsar © 4177907

relates to a shipping contajner for, the tran rt, of good i gnt ai ner
has al | i t5§2GRIACEUR n@E?f'egi‘? cfj‘ég%é?asbge%gﬁgeg‘fedh?wégs&aﬁ" EEH?’.&? t he
fol di ng dag oper aki en, i Y e, Hi g anedselfdud s
conpl et el f@?’eg‘% ﬁél&?r'?tohfgﬁ?e%?%ﬁﬁgﬁ}énge@gtﬁ%éﬁggﬁ%gs t ha’il t he mal;loeuvr es

CO”Seque”tclo}’lag@i%%o%mé?@&aﬁ% tb@fsportad dn tpltecess £ oot rigid obntaheercont ai ner
assunmes greater rigidity in conparison with those containers in which one
or nore walls have to be detached conpletely. This container on folding /

col l apsing folds vertically down to the base. US 4630746, pr.oyi

i mpr oved 'thleapmem%,d Bk ABF anePTRORysd gn tig bJHfE?‘FgJ%’BPﬁ 5@@}4{/'8%3\{,{%{‘ ch the
respective walls,.end sections.and,coir.es ' hi I S whi ch
the secti (?Hé‘yapg fBi"?}gf‘amaifr nr’néégé@?{jﬂrtg gﬁ@ ggﬁggagﬁ eg ﬁégl?ildhtegdeglggsti c
meterial and.yhen ehiIGRER Ble bPTEGSTERRANG Mimbei of priblpineataviclop sonnect ed
wal I's or vl sectsone and tQhEI r correspondi ng aligned hi nge el enents are

i nt er conngis @,ql,c,jéy jéin@SPeY peotlenit and fisilnts plaast iaddgfonabtexpenseswiey , t he

above-nenti oned patentss do not disclose a foldable té'ansport cont ai ner

whi ch subshantsullihy disiddsntages othahaydligaphds YRS ACHEPICOY PR whi ch t he
process OfUifS(glllq?i'?B 7Cr%Patgse tg gcsihli;i);gi%tgegonl%giingp A {}gllns;?o% %'?(Bgtcjoﬁs??ﬂ?sr atus.
container has all its walls connected together by means of hinges and thus in
the folding down operation, as in the reverse one of erection, no wall is
completely freed from the .remaining ones. It discloses that the manoeuvres
consequently become quickér and safer and the structure of the container
.assumes gfeater rigidity in‘comparison'with those containers in which one or

more walls have to be detached completely. This container on folding /

collapsing folds vertically down to the base.

US 4630746 provides an im]:;roved éollapsible, stackable storage or shipping
container in which the respective walls, end sections and corresponding
hinge elements by which the sections are pivotally connected are all formed
of a molded plastic material and wherein éach of the corresponding adjacent

pivotally connected walls or wall sections and their corresponding aligned



bj ect and summary of the invention To obviate the aforesaid drawback, the
present invention provides a transport container which can be fol ded and
unfol ded conveniently. It is another object of the present invention to
provi de a transport container which can be folded and unfol ded

aut omati cal S} r a | ef i ption of
t he acconpah%%gb%%ﬁﬂ%?g:g%ﬁ%@%‘g%ggsb%? %ﬁ?@g?négﬁ% i@hé aorfeggagﬁ Ef%ﬁt h
with particglegglly in the appended clains. The invention, together with its
obj ects and advant ages thereof may be best understood by reference to the
foll ow ng description taken in conjunction with the acconpanyi ng draw ngs,

in which like refer%g:é) numeral,s identify substantially like elenments in
t he sever al PPMYPEst qve-msnEAned magrite dp nofodisclose @htaldable teanigosim of a

f ol di ng conf aj.ner dj t 0. the.present. | ntion. Figuyre represents
fol ding si ety ARty fs ezl Agpinst a 48 Sl "5
which the process of folding can be facilitated using external automatic

apparatus.
Object and summary of the invention .

To obviate the aforesaid drawback, the present. invention provides a

transport container which can be folded and unfolded conveniéntly.

It is another object of the present invention to provide a transport container
which can be folded and unfolded automatically using an apparatus rather

than manually.
Brief description of the accompanying drawings:

The features of this invention are set forth with particularly in the appended
claims. The invention, together with its objects and advantages thereof may
be best understood by reference to the foiIO\A;ing description taken in
conjunction with the accompanying drawings, in which like reference
numerals identify éubstantially like elements in the several figures and in

which:



Figure 3 shows the folded state of the folding container after the first
folding step. Figure 4 shows the folding edges in the surface B and surface
T of the folding container Figure 5 represents the folded state of the

fol ding container after the second folding step Fi gure 6 represents the

final fol ded condltlon of the, fql ding cont ure 7.shqws ab efoldlng
mechani smitigurel shawe apgdwmatiq @Béﬁﬁt%‘io?\ﬂdn?% CPP ??‘ioﬁé g) f}?

Figure 8 describes the final position of the base foI d| ng mechanl sm

Detai | ed REEEFTPEYBHBE the i nvention For the purpose of promoting an
understanding of the principles of the invention, reference will now be
rriade to the enbodinent illustrated in the dravm ngs and specific |anguage

will be uggdute? dgneséme fohiingaides AS1 and FSAefghefeldiag chataimfer st ood t hat
no limtation of the scope of the invention is

Figure 3 shows the folded state of the folding container after the first folding

step.

Figure 4 shows the folding edges in the surface B and surface T of the

folding container

- Figure S represents the folded state of the folding container after the second

folding step
Figure 6 represents the final folded condition of the folding container

Figure 7 shows a base folding mechanism to fold the base of the container,

in its starting position
Figure § describes the final position of the base folding mechanism
Detailed description of the invention

For the purpose of promoting an understanding of the principles of the
invention, réference will now be made to the embodiment illustrated in the
_ drawings and specific language will be used to describe the same. It will

nevertheless be understood that no limitation of the scope of the invention is



t hereby intended, such alterations and further nodifications in the
illustrated bag, and such further applications of the principles of the
invention as illustrated therein being contenplated as would normally occur
to one skilled in the art to which the invention relates. ' Figure | shows

A Schemat | Gk 8TAALd A HaAduERDLAL TERNEFRRUNEAIJ ThIRe P EaRAEd
i nventi on. € transport cOntainer conprises a folding base ("B"), a

fol di ng torbag;' Bnd, stolp fhahdr ngppsicdaend "dfSilie aighciiE2"of dred itwemtioir as ght
sides ("55 1" and "SS2"). The side SS1 has doors which can be used for

| oadi ng / uhhsaatehgthe®ini hgingheontiniplatedoresceesld triemeliye ossur it AbGed
towards the sjde SS2 in the. first, step. These sides -do not have any fol ding
hi nges andsﬁ\ilé“js‘f"rt PGt Lo Wﬁ@%‘é@é“i"%“%ﬁ%f 8¥Sinto two or nore sections.,
For exanple into first section (Bl) and second section (132). The sides of
the cont ai féguisal ishgws @asdhegnatic dingrameofi fpldagpentamaracgprdingde dein t he

container. Al the sides _f the container al so havin enj ngs, .t
facilitateP{&&€nt SRENG ar %ﬁ?%%ﬁﬁrhﬁo'b‘?’qqliéso&ﬂff%ﬁsr?eﬁ).ig%@eb@‘ﬁ%()(e? P2 and
FS2 fold i rd iN.aFhQ- I “ " 30 -1 @l di ng
edges. In Fi gt'ﬁ% tﬁpta(h? g’i égg @@“gcﬂggréagi %gﬁ)l %gm\/\ﬁzv& %ﬂ&éﬁg} ﬁel?%l e each
al ong edgesjdels (899 1E3ndnsisreym ddl e resulting in a twofold. Figure 3 shows
the folded state of the folding container after the first folding step. In
the first step of folding the container side SS | is noved towards the side
SS2 and the sides FS | and FS2 are sinultanegusly fol ded\ igwach. )

The side SS1 has doors which can be used tor loading / unloading. During

the folding process, the side SS1 is moved towards the side SS2 in the first

step. These sides do not have any folding hinges and are straight. The base is

divided into two or more sections. For example into first section (B1) and

second section {B2). The sides of the container having sealing mechanisms

to prevent entry of liquids in the container. All the sides of the container also

having openings to faciiitat§ the loading and unloading of the container.

The sides FS1 and FS2 fold inward in a zig-zag manner into two or more
folds, along folding edges. In Figure 2 the sides are schematically shown
with one hinge each along edges El and E2 in the middle resulting in a two-

fold.

" Figure 3 shows the folded state of the folding container after the first folding
step. ' ' |
In the first step of folding the container side SS1 is moved towards the side

SS2 and the sides FS1 and FS2 are simultaneously folded inwards.



Figure 4 shows the folding edges in the surface B and surface T of the
folding container. The top is then folded along a folding Iine E3 (hinge)
parallel to the side SS 1 at a distance of "DI" fromthe edge between SS2
and T and allowed to drop. Figure 5 represents the folded state of the
fol ding container after the folding of the surface B second fol ding step.
Figure 6 represents the final folded condition of the fol ding container.
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hi nge nmechapj. I S& thERi B1lied 21BRENATbRIMAE Qingt Eacthiagdl nge to
a thick ppgméﬁgoéq}ﬁ%?legthg EB? %oth-gggpﬁ)al?é? he 'hignge arl1 t’he folcgli ng takes

pl ace by 9Qrsieareake sRUSS | agaidistahee 6 MBI ”Hosmtthoredgs behyorn SR2Ringur e 8.
The initial position of the nmechanismis such that the nmechani sm does not
protrude dnabthallsweddoelopl and B21 of the base as shown in Figure 7. In
the open condition of the container the surfaces Bl and B21 are thus
totally free and can be used for keeping goods w thout any interfering

Obj ect s O-erE[rﬂ%;g ggﬁ%%gémsﬁ‘ﬁ? g@%gesft&%%}“ 2 foldinkSonfained aflef e fdldilg |1 nk

(LI )is ri cté ITst section of the base (Bl). The second

link (L2) 4 nrget edsdeontiBi @R @Rh. section of the base (B2) by a first
rotation\e(ljxfistgE RI) at on'enend an% g%the other end to the first link (LI)

by a second rotation axis (R2). The third link (L3) is connected to the

first link (L1 )at one end by a third rqtatiop axis, ..(R3) and ta4the
second pariigufe pheprrssats(Be) fipgl toidedca ;t@mog§ﬁ%f?1&ég ﬁz)P@‘frg i gqr'ﬁeaxi s

(R iy 988 B RESErfBReL e A BliRRP g 18 Rl S0 Ll ppagnaehapem A

t he end, rig angles wth respect to the

part 131, A hDghFailet tBné BUgE bERRREFBIAIA'SSD. 13 | and 132 either during
the folding or after.

Figure 7 shows a hinge mechanism to fold the base. This is a mechanism to’
éttach a hinge to a thick .plate so that there is no gap at the hinge and the
folding takes place by 90 degrees resulting in the ﬂnal position as shown in
Figure 8. The initial position of the mechaniém is such that the mechanism
does not protrude on the surfaces B1, and B2, of the base as shown in Figure
7. In the open conditi‘on of the container the surfaces B1, and B2, are thus

totally free and can be used for keeping goodé without any interfering

objects or protrusions.

As can be seen in Figﬁres 7 and 8 the first link (L1)is rigidly connected to
the first section of the base (B1). The second link (L2) is connected to the
second section of the base (B2) by a first rotation axis (R1) at one end and at
the other end to the first link ‘(LI) by a second rotation axis (R2). The third

link (L3) is connected to the first link (L1)at one end by a third rotation axis



Al'l docunents cited in the description are incorporated herein by
reference. The present invention is not to be limted in scope by the
speci fic enbodi ments and exanpl es which are intended as illustrations of a
nunber of aspects of the invention and any enbodi nents which are
functional | mﬁnun&abemte SdcBni ﬁéﬂ BURE bRCORB29 atl iheSothBY @RH

skilled in the an will know, or be able to asCertain using n m)re than
routine exp@atm@naam(&ﬂ) many equi val ents to the specific enbodi nents of
the invention descri bed herein. Cains 1.A foldable transport container

conpri si ng: a planar foldable base (B), said base divided along at |east
a folding IF:@@N{ B4c)escmttmsttho foral rm)rselcseof lh}anbnkme nBZhanisan.f At debkrdt op (T)
di vi ded al on folding line into at least two sectl ons, each
section bei Wg ft‘ge Rage; ‘%d‘&'ﬂ‘eaﬁ‘@% Vé‘é'&trFﬁi??beoéhf’dﬁ"T &ld

2?822”'(E?lf‘**‘%é%{safﬁ%hhé@%%%%%%Pﬁgéd el 3 Tuhel A0ing 65 o RRs EWQF"?ESS' "

other end; and at least two foldabl e panel s (FS1, F52) connect ed to the
sai d sides, characterised in that each panel has at |east two segnments and
a plurali tyAHfdduung&mstcaeﬂohdhe hiesTap oy aed mompbrMechhérdmhbrygelfeneecé El, E2)

i nwards so that when fol ding the container, opposi-ng sides (551, 552) tovvards
each ot her, '?‘hepreﬁ%ir dnRyeHBITY dB| éobdﬁelb§ élpmed:a@) seppe sbyrutheaseseidioy

fol ded i nway dg()él g'alnldtg‘:ta?nﬁlgsew I Za%"ir?tended as 1ﬂgstrat1c§nhseo ar}leulm er

of aspects of the invention and any embodiments which are functionally
equivalent are within the scope of this invention. Those skilled in the art will
know, ‘or be able to ascertain using.no more than routine experirnentation,
many equivalents to the specific embodiments of the i'nvention described

herein.



2. A foldable transport container as claimed in claim1l further conprising
a base fol ding mechani sm connecting the base sections (B1,B2) for
facilitating the folding of the base in order to fold the container. 3. A
fol dable transport container as clainmed in claim2, wherein the base

fol ding nechanismis a hinge or any other equivalent mechanism 4. A

fol dable transport container as clainmed in claim2, wherein the base
fold!n?“nechanlsn1conprises three links (11, 12, L3); said first link (L1)
is ri &¥M¥ connected to the first section of the base (Bl), said second

link (L2) i§;&@%%?%%ﬁ%thoMQ@ei%%%ﬂgn&eCti0” of the base (B2) by a first

Lotatlon axi s ) at one en nd at the other end to the first link (1A
K a second.r952&h%&o@§&§b&5@hLsﬁ@@a&ﬁmadéJuwdéAtkﬁ&u{b&mmn&e¢@nmﬁc&@ﬂ to
the first |ink Ghd)sedtonone, end by a third rotation axis (R3) and to the
second part of the base (B2) at the other end by a fourth rotation axis
(R4). 5. A fol dapirabie anspoutideonbed matasas fediad MedEEningl @ilawsdivor cl aim 4
wher ei n the contsatmes, dassseal bag wephahi snenzdias hexgdgEs” Bf @ twdodi8e (B)
the top (T), thenopposh bt §icdiedeshsidiseF)s@ditlt he panel s (F51, F52) that ’
have rel ative nmovenent to prevent entry of fluids into the container. 6. A
foIdable_transpowﬁN@QWN@HWEWWW§K@F§?Heé5?h“%P%?%V@tW?”ﬁFﬁFW$3?mﬁﬂ%Péin any
of the sides or HeErat thiadec s dt HE' cont ai ner has openings to facilitate the
| oadi ng and unl oadi ng of the contai ner. .

- at least twe foldable panels (FS1, ¥S2) connected to the said sides,

characterised in that each panel has at least two segments and a plurality of

hinges to fold them along at least a a folding line (£1,E2) inwards so that when

folding the container opposing sides (S51,552) towards each other, the inwardly

foldable panels (FS1,FS2) are simultaneously fotded inwards to facilitate the

horizonta! fo Iding of the paneals.

2. A foldable transport container as claimed n claim 1 further comprising a base folding
mechanism connecting the hase sections (B1,B2) for facilitating the felding of the base in order to
fold the container.

3. A foldable transport container as claimed in claim 2, wherein the base folding mechanism
is a hinge or any other equivalent mechanism.

4, A foldable transport container as claimed in claim 2, wherein the base folding mechanism
comprises three inks (1.1, L2, L3); said first fink (1.1) is rigidly connected to the first section of the
hase (B1), said second link (L2) is connected to the second section of the base (B2) by & first
rotation axis (R1) at one end and at the other end to the first link {L.1) by a second rotation axis
(R2), and said third link (L3} is connected to the first link (L1) at one end by a third rotation axis
(?3) and to the second part of the base (B2} at the other end by a fourth rotation axis (R4).

5. A foldable transport container as claimed in claim 1 or claim 4, wherein the container has
seating mechanisms at ail edges of the base (B), the top (T), the opposing sides (851, S52) and
the panels (FS1, FS2) that have relative movement to prevent entry of fluids inte the container.

6. A foldable transport container as claimed in claim 1 or claim 4, wherein any of the sides or
top or base of the container has openings Lo facilitate the loading and unloading of the container.



