A folding/unfolding transport container and a nethod

of folding and unfolding a transport container Field
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fol di ng and unfolding a transport container. _

Background of t hmfolding a ¢nabspert eortaiweronl y used | n

transporting, noving, conveying, sorting and storing

goods and materials, and are enployed by a diversity
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transfer of goods and cargo from one transporting
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cargo manual ly or by conventional neans from one
vehicle to another during the transport to a certain
Baekgroumd of thélinventiondi sadvant age of conventi onal
contai ners which are fornmed by a rigid prismatic
structure results fromthe fact that after use and
delivery, the enp contai ners nust he transgorte
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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 cargd
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
rigid 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.



problens in the container transport industry. Enpty
contai ner transport involves high costs, particularly
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lines try to reduce the costs of -noving enpty
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successfully. In order to elimnate these

extéstanivavdidglkle. resul ting fromthe use of
rigidstructure, prismatic containers, containers with
col | apsi bl e structure conponents have been desi gned
and built., In such containers the walls can be fol ded
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therefore nmay causeserious inconvenience in the
assenbly or unloadi ng of such containers with

THREToreC FORMbR! £biftainés ¥r€ ARMtfractive 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 resulting from the use of rigid-
" structure, prismatic containers, containers 'w.ith 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



Col | apsi bl e containers of this type are a solution to
the problem of dead space occupi ed once the cargo has
whews/1terd vered since in the coll apsed state, PREEIN2007/000579

sdeb g incon vehierreninaiheesssensbly Wrsialoaidi g vfrsedhamhtaimers with
at |east four collapsible containers can be
comphispted stdudturpkmeemts. one rigi'd cont ai ner. Wen

speci al. designs are incorporated in the hinge joints

to prevent the entry of foreign material, it is hard
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walls connected together by neans of hinges and thus

in the folding down operation, as in the reverse one ,
of erection, no wall is conpletely freed fromthe
" Wheeraispeoipl odesigny tareliinebrperatachan “theehingeopaintedo prevent the

consequent |y becone quicker and safer and the .
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respec e wal sect1ons correspondi ng hi nge
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are afl formed of a nolded plastic material and )
cohgisémhansh isfwhls conneetedongetiprdsj amans 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 quicker and safer and the structure of the container
assumes greater 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 iméroved 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 cbrresponding adjacent

pivotally connected walls or wall sections and their corresponding aligned



pivotally connected walls or wall sections and their
correspondi ng al i gnedhi nge el enents are interconnected
WhooBMan3yer se pi vot pins of plastic or netal.PECON0E)00579
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thetdlzont al | y- agai nst a side wall and in which the
process of folding can be facilitated using external
automati c apparatus. Cbj.ect and summary of the
invention To obviate the aforesaid drawback, the
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atures of this invention are set forth with
particularly in the appended clains. The invention,
together with its objects and advant ages thereof may

Objdtsnd sdmmacydfitheiaventione to the fol | ow ng
description taken in conjunction with the acconpanying
draw ngs, in which |like reference nunerals identify
1subst antially ljke elepents in the several, figures and
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ol di ntal ccordi e i nventj.on.
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fol di ng cont ai ner.
it is another object of the present invention to provide a ;ranéport container
which can be folded and unfolded automatically using an apparatus rather

fhan 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 follov»l/ing description taken in
conjunction with the accompanying drawings, in which "like reference
numerals identify gubstantially 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
W b@sfiol2d ng edges in the surface B and surf acRCIINGD07/000579
Fid\&rel RIHIVA aCUHehAtRY dRigFHie of af RIldRRReObAtdiNer Acddidihg to the
state of the folding container after the second
pfededt hvesitem.Fi gure 6 represents the final fol ded
condition of the folding container Figure 7 shows a
base fol ding mechanismto fold the base of the
container, inits startin osition Figure 8 descri.bes
Figurer) mremﬁtfp%ngfmdqﬁe‘g S haadrES 20k thedelding gentainer.
Det ai | ed description of the invention For the purpose
of pronoting an understandi ng of the principles of the
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mk@nguage will be used to describe the same. It will .

nevert hel ess be understood that no limtation of the

scope of the invention isthereby intended, such

alterations and further nodifications in the
Figures4rsitoads tthg, faddihgs edges nt ther senfpté dBtarghsuofaceh® of the

principles of the invention as illustrated therein
feldimgycentairneml at ed as woul d -normal |y occur to one

skilled in the art to which the invention relates.

Figure | shows a schematic diagram of a folding

PR e B0 S BB T ey g second
fé\@ilrgé%ptsffai(ggt)’ two folding sides ("FSI" and "FS2")

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 8 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, reference 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



sides ("SSI" and "SS2"). The side SSI has doors which
can be used for loading / unloading. During the
W(botbodﬂngmrocess the side SSI is noved towar dBCT/IN2007/000579

tHerfBy $FRnided! ecH hltetatidrdPandl ResRe S indRsfieRiowy iheheeillustrated
any Tol ding hinges and are strai ght. The base is

balg viadddsuch durther oappld¢aiccoif orie. provcijgesngl ¢he nhoention as
first section S;I) and second sectl on BZ) The si des
ilbfstrdted chereinndbeitgviorgesgdatedg ase | smermallyr ecaust to one
entry of liquids.in the container. Al the. sides of

Sklh@ddaﬁhﬁlaﬁbw ioh bt e nbiedniel #€Sto facilitate the

| oadi ng and unl oadi ng of the container. The sides FSI

FandeASghdéwsd setv@ndtic rliagrang of g feldime contivert aecarding to the
nore folds, along folding edges. In Figure 2 the sides
peEsent aneamdidinc aThey tmhsmrtwartuame coimpyésesa foldling @ase (“B ), a

edges El and E2 in the mddle resulti in.a tw fold.
RS doB C3Me Cwmefalging.6idssa( F o1 " iand FEBa hgnd two Straight

cont af ¢ e first folding step. In the first
S@F@ysgggf andi %iﬂe contai ner side SSI is noved
towards the side SS2 and the sides FSI and FS2 are
si mul t aneously fol ded i nwards. Fi gure 4 shows the
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tHeofsldngg br&&SESu{ehgmeSs P3s %é%d tt@whh@s fHedgid@KS2tin ahe first
di st ance of "D " fromthe edge between SS2 and T and

stéFl Tivesk sidedidepnofhave enp foklingdanges and afobueiphst The base is
the folding container after the folding of the

dbudédastdBteecanthdrel stictignst &or example into first section (B1) and
second section (B2). The sides of the container having seahng mechanisms
to prevent entry of liquids in the container. All the sides of the container also

having openings to facilitat§ 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 schematncally shown
with one hinge each along edges E1 and E2 in the mlddle resulting in a two-

fold.

F igure 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 6 represents the final folded condition of the
folding container. The side B has a folding line E4
w@asahieel3to the side SS2 at a di stance of " D2BCT/m@w7/000579
the parallel to the edge between B and SS2. Figure 7
shows a hinge nechanismto fold the base. This is a
Fr@%aw! SHOWS thé tiatding BUBEE ihOthe Shifake B airl sarfabet T of the
there is no gap at the hrnge and the folding takes i
foldase dontflfiedeGheempr s thdn folded afmng ianfdldpygsilineok3aghinge)
shown in Figure 8. The initial position of the
paratledio she silesSS h at hatdistance o ¢HahT fianashe edse bsiweenS2 and
on the surfaces Bl i and B2 of the base as shown in
Trngiadowed|ta drap. open condition of the container the
surfaces Bl i and B2t are thus totally free and can be
used for keeping goods w thout any interfering objects
or prot ' . ' i: QLI i
FRpSL S HERRSOHE e Tofd, PieS BF i Folfifle BpLoipPRdier e folding
[ t Bl he second link (L2) is -
oggﬁ%g@{fggé Pogé?ﬁgaz@(l:%ﬁlg Sstg%-'ti on of the base (B2) by a
first rotation axis (R) at one end and at the other
end to the first link (LI) by a second rotation axis
(. 6 Fopresbirscthiel fikal fa)dedscarutitieot efithe foldéng icoptainer. The
ltnk (LI)at one end by a third rotatjon axis(

. rt 0 ) a'nd (13 7
side Bhbas acloddingaline &4 pasaliglsle fepyide SRt Btagiig of “D2
byafourtFrotati n xiséR : FmeSdescribesthe
fram dhe pasaliel 4o the edge betwran 8 apd 'sm At the end,

the part B2 of the base is at right angles with

respect .to the part Bl, and there is no interference

FREMCE e e T e BLEIs fiehaniom o
aftGER I hied &3 &' IRCE plate so that there is no gap at the hinge and the
folding takes place by 90 degrees resulting in the final positioﬁ as shown in
Figure 8. The initial position of the mechaniém is Vs}uch that the mechanism
does not protrude on the surfaces Bl , and B2, of the base as shown in Figure
7. In the open condition 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 en_d and at
the other end to the first link ‘(Ll) 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



The present invention is not to be limted in scope by
the specific enbodi nents and exanpl es which are
w0 pdosnoed as il lustrations of a nunber of aspeRCHIN07/000579

(R39 amd/ eﬂtthensmda?afrt&fﬁ)ﬂw bese ¢B2hi ththar 6ther end by a fourth
functional |y equivalent are within the scope of this
rotat@m axis.(RAose skilled in the art will know, or be
able to ascertain using no nore than routine
experinmentation, many equivalents to the specific
Fagboed B ndbersicsi b thheﬁmadvmmtmh ofeser lihRdgd eneiianiém. At the end,
claim 1. A foldable transport container conprising: -
the paah &2 fod| thabbasebissat ¢ight agles betle rdspeatdo thet partvB1, and
8‘? nor e secHJons(BI B afoldabletopé)

K7 194t ITiE eaqnqeetaréwete kapdiBAsithendnrinecthedol disger after.
coupled to its inmediate next section by a top folding
mechani sm that ‘facilitates. the fol di ng of said top; -
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base a top at
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connectlng to the said sides, pane V|na

ehtballingnre ehdnéampresf whith b\%‘ﬁﬂtéﬂ‘@édj%sﬁﬂuﬁﬁaﬁsns of a number
facilitate the horizontal folding of the panels. 2.

of cispabtse of rthesimentioonhad nary @misddinnetsi whidtniare qunctlonally
further conprising a base folding mechani smconnecting
eqneabent: arepvithinitigesdape ¢bdiis inarition.t Heoseoskdlled infthe art will

t he basg ri)order to fold the container.
know, ‘or be able to ascertain using no more than routine experlmentatlon

many equivalents to the specific embodiments of the invention described

herein.



3. Afoldable transport container as clained in claim
2, wherein the base folding nechanismis a hinge or
w@roso14223 equi val ent nechani sm 4. A fol dabl ePCI/IN2007/000579
%y ?‘grt container as clainmed in claim2, wherein the

ase I di ng mechani sm conprising a plurality of |inks
(LI %daa said first link (LI)is rigidly connected

t M foldabie tansper containgr paBWISNS: | sai d second

I|nk (L2) is connected to the second section of the

base a(;ﬂa}]ap?ol@af)lef Base! @ RisafNbage 8ivifed iffo WFE of MoRNékctions
at t r end to the first link (LI') by a second

t d dt d link (L3) '
ool s () amd s d g Lk (La) L being

r ot atcbupleakicsits R¥)medidte nexhsectionobyl agtapt foddinghmebbsrism that |

(BZ) f@éxl"’tzh@s@ﬁ@%ld of¥ai {gpir th rotation axis (R4).
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aII @Béé’@%‘é\/ﬁ?\?g‘of)é}té to prevent entry of’
f 1 ui at leastiteo foldabiepanels @FS bl BSB) eonnectingite the said sides,

cont ghitepamels Havined foldiglgaim@chanishet@ifoldathenoinwhgds so as to
si de?acqhtéteRn@rhlo*?&gﬁté%ffoﬁgﬁugc%l ;Sr‘]ag{ ogpe”' ngs to

facilitate t t he contal ner.
7. A foldable transport container conprising:
2ol andy fajdabls etraasport Bpontainer bas ecl@imededni m!@m wd further

comprising se basefoldiBg, mBehanBac koaaetting thei pagtscBuphrd B2 for
t'é@ih'tét?n ﬁdlat BF e Sﬁﬁirpﬁrd%}‘oﬁ jeﬁﬁfhé‘ Stalter,

mechanl Itates t Ing of the said

base; - afoldabletop T) divided into at | east two
3sect Aofldable-aBspart 6an nggas claimed in claim 2, wherem 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 comprising a plurality of links (Ll, L2, L3);

said first link (L 1)is rigidly connected to the first section of the base (B1),

,saidlsecond’ 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 (L1)
by a second rotation axis (R2), and

A

said third link (L3) is connected to the first link (L1)at one 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 foldable transport container as claimed in claim 1, wherein the
" container having sealing mechanisms at all edges having relative movement
to prevent entry of fluids in the container.



coupled to its inmedi ate next section by a top folding
mechanismthat facilitates the folding of said top;
WQ@Ro0BR&RT3 t W0 opposi ng sides (SSI, SS2) connecP@HIN2007/000579

6t he bwsldabl@&eangﬂdnmta@eﬂa% ¢lafmed inhdlaihigrwheskin-any of
'ji‘a icfe@%g' th fﬁgsng C;ﬁe"?: 15# gﬁ‘kmn?%)) f‘éeﬂﬁﬁ&t ﬂ}ﬁ%QOEiSmg and

"?‘gf‘g"tﬁ ﬁwcpﬁ\‘rﬁiPErs so as' to faC| litate the ansm

hori zontal folding of the panels, - said base folding

7rec hanfsldablypansiorg canplingreddrnprisfng:i nks (LI, L2,

| }-ﬂ L8 plﬁﬁ‘éxdf(flﬂéﬁlte ds@‘(B( LLaild Siqjegdthdecpﬁﬂﬁqw&gr Hforkhections
(L) (BL g Each gl ﬂ% %a AR IRTAe el ceion b
( B2) adyasy folding meghanign thal taqihfatss g}e lr@naf sadfi base;
t he atfobdabdedop ¢T) devitled sntd alnleasl_nvyo bgctaonk @ach section being

r ot atch@pleddosité Fhmedig neﬁ%e@tlbhlﬂ)da kbpfoldiAg mechanism that
oAl gt e 8 B LR
(B2) ahfeashdwey REPO@F‘P& %396%1( 92»& ?169965? at one
6. Aehdlandiioshenapspone aiier eraht ai ner subst antially as
her eiap |6t AW el dubldpaséls (@Sl FS2) benaeatbipaothegaid sides,
dr aw'sgﬁispanels having a folding mechanism to fold them inwards so as to
facilitate the horizontal folding of the panels,
+ - said base folding mechanism comprising a plurality of links (L1, L2,
L3);
- said first link (L1)is rigidly connected to the first section of the base
(B1),
- said 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 (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 (R3) and to the second part of the base (B2) at the
other end by a fourth rotation axis (R4).

6. A foldable transportable container substantially as herein described
with reference to the accompanying drawings.
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