An apparatus and a nethod for folding and unfol ding a
fol dabl e transport container Field of the invention
wqahoos/12298€nt i on rel ates to an apparatus and a PEL/IN008/000157

for folding and unfolding a fol dable transport

ontainer. More particularly this invention relates to. .
Mﬁ@%ﬁtaﬁ ang agrethediler fPé'ﬁg apdauafalding afolglable transport
fol dabl e transport cont ai N&dnt ? qrratl cally. Background :
Fol dabl e containers are an altractive option fromthe

poi nt of view of saving transport costs as well as

o and storage costs. So far, however, such
lFEegﬁt%l.‘ﬁgr'Q"ﬁ'a@B Mhot been i ntroduced successful | y. In
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order- to elimnate the di sadvantages resulting from
the use of rigid-structure, prismatic containers, ‘
TRisnn4eMliars relpies tooan apeatates Qndta:mﬁﬂaod dorpiotaing sanhlamfoldmg a

nt.ai ne
R SRTPRR Ll o AR B8 PR BB Sh o svstom
andheabasethed tfbatf,oldlhg anmt ym%lﬂin@' ner folddtle OﬁﬁHQﬁior’t eééntamer'-‘-
ace. in the coll apsed state for transport. To f
a‘éﬂ%ﬂ"%ﬁ?@(d the col |l apsi bl e contai ner a sequence of
- notions are applied which is difficult if done
~manually. So there is need of a systemor an apparatus
Backgifasirtl ng and unfol ding the col | apsi bl e cont ai ner
automatically to save |abor cost and al so time of
oper ati on. :
Foldable containers are an attractlve option from the pomt of view of savmg.":-'

.transport costs as well as handling and storage costs So far, however, such o

' _contamers have not been mtroduced successfully

. ,.|"n ordef: to eliminate the disadvantages resulting fl_'orn the use of rigid-st_ruc’td_ré,.;: “;".

prismatic containers, containers with collapsible __strUct'ure' components have 'been-v,"_
designed and built. In such containers, after discharge of the cargo, the walis c'an_ ’
be folded onto the base so that the empty contalner will occupy less space m the.o .

collapsed state for transport.

~To fold and unfold the collapS|ble container a sequence of motlons are: applled}l'

which is dlfﬁcult if done manually So there is need of a system or an apparatus?" '.

. for foldmg and unfoldmg the collapS|ble container automatlcally to save labor cost"};

and also time of operation.

Object and summary of the invention =

ltis.an object of the mventlon to provnde for foldmg and unfoldmg a transport-7 :

' contalner automatically.
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‘a structure for mounting said actuators, moving parts and arms. -
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f plt@r@rtua et

oj ect and summary of the invention It is an object of
the invention to provide for folding and unfol ding a
WO e@edapmss contai ner automatically. To neet thePebmNngg0s/000157
menti oned objective the instant invention provides an
apparatus for folding and unfolding a fol dable .
Ta magripthe amveaimritionssp epigctye %TIeur"aﬁtii't‘B/ inyention provrdes an-

o oo bEF3ABRT PGB Yot b

' container at | east one arm operated by said actuators
or foldlnq the top and base of the container; a
8¢ nmount i ng said actuators, noving parts
~and arnms. |In another aspect the present invention
provides a method for folding and unfolding a

_at teaesrhspermowogtrmrtsedm@ontpy saidrastpatersifartigldiig atleast ene; srde Of .

east one nmoving parts, plurality of arnms and a

PR sai d nmethod conprising the steps of: noving
_ one S|de of the contai ner tomards or away frontthe
~anot her side of said container- sai d -movin

at fedsiiong atm lopesatedriy §alaleaqirlat0rfe Qoieiding dhe B‘gp §aﬂopase ofthe =
‘ Cogﬁy‘%g parts driven by said actuators; folding the top '

ase of the container by said-arns operated by
sai d actuators. o o

.In another aspect the present rnventron provrdes a method for foldrng and_'f.' -

unfoldrng a transport contarner comprising pluralrty of actuators at least one.'_
mov'ng parts plurality of arms and a structure sard method comprrsrng the steps -
of: : ’ ' | - :
n1ov~ing one side of the container towards or away from the another side of s'_aid',t-if

container by said moving parts;

folding at least one side of the container'by;said}movjing_-parts driven by ;_said'::f'_-f

actuators;

, foldrng the top and base of the container by sard arms operated by sard‘fﬁ_r_"_

actuators

Brief description of the accompanying drav'v"ing's:l-'

‘The features of this rnventron are set forth wrth partrcularly in the appended'.j:’,-l-‘;
claims. The invention, together with its objects and advantages thereof may be.'_’"':_'
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Brief description of the acconpanyi ng draw ngs: The
features of this invention are set forth with

w@arosiizaesarly in the appended cl ai ms. The i nvePtT/IN2008/000157
t oget her W|th |ts Obj ects and advantages thereof nay

oeRE ek 7 RN U ATl Rl n ganigpeton

- withll g rbﬂ:%orﬁﬂbﬁ%ﬁimraw@sf ghenhiee liRe Mesfedence deomictals |dent|fy"f_,:r'__”_-'.f.?

subst anti al'l e eléments in thé several figures and

| "SUbﬁamhalbhhkeFelgm@tal%ﬁ@mvﬁf@é@em agd in whickin of a

fol dabl e transport container. Figure 2 shows a

 Figgrédngttaves d|sagemartlofm@re;rsofemrfdldabledfaﬂsﬂgrtammtamer

unfol ding a transport contai ner according to the -
' present invention. Figure 3 represents the state after .
e 4 ishdlvsf alsbhemaat:enagFam usfea dsystemstot Helditgahiadairifelding a.
he ‘second fold ste Figure 5 represents the state - .
SFP@&?QF irvgnileRcri ption of the
i nvention For the purpose of prompting an
~under standi ng of ‘the principles of the invention,
Figueé & repeesetits thenstatdaftertthe first folding stegri ment
~Illustrated in t he draw ngs and speci-fic | anguage wi ||
be used to describe the sanme. It will neverthel ess be

| ¢ te f th
Fuq‘U?nven Id@@tﬁe@%té“&ftér‘tﬁb sakbhd fae.,rg;ae cope of the

on I's thereby I ntended, such alterations and
‘further nodifications in the illustrated apparatus,

| 'I._qu%E%ait%%E#eﬁ‘.ééﬂr SRR Gt hAT0M o B85 cont By ated ne

-woul d normally occur to one skilled in the art to
“whi ch the invention rel ates.

- Detailed description of the invention

For the purpose of promotrng an understandrng of the pnncrples of the rnventron

- reference will now be made to the embodrment |Ilustrated in- the drawrngs and
.specrfrc language will be used to describe the same. It will. nevertheless be', o
understood that no Irmrtatron of the scope of the- rnventron is thereby mtended .
such alterations-and. further modrfrcatlons in the rllustrated apparatus and such»- )

further applications of the prrncrples of the invention as. illustrated therein berng”

contemplated as would normally occur to one skrlled in the art to whrch the_', -

_invention relates.

. ”~

The fo|d|ng transport contarner as shown in. Frgure 1 comprrses a planar foldablefjgjr__
base (B), a foldable top (T), opposrng srdes (SS1 SS2) and foldable panels._
(FSt FS2). |

Figure 2 shows a schematic diag‘rarn of a Syste‘m'f_or"foldi_ng/unfoiding a tr_anjs'p'o:rt,
container. The system of the present invention _c:om"priSes plurality of moVi_n‘g', '_J



10

15

- Mgde YR 5P

The folding transport container as shown in Figure 1
conprises a planar fol dable base (B), a foldable top

w@ T9og/1209p0si ng si des (SS1 -, SS2) and fol dabl e panﬁt2$08/000157
(FS1 . FS2). Figure 2 shows a schemati c di agram of a

R oA g Bl R Ah SRt SRS CE) MR are crven

bplaotrﬂtots/(rtdt ghowmpfiglre) ubed tbi fold tﬁ@sidﬁg(S‘@f)tof(thé)contamer o

gnd siecond noving part (P2) which are driven

Bt |
ah@%&oﬁd éct\?at?%“ & Ag?) vénr He?ttgﬂg?fgfgtﬁ]es gan%rnegt %‘hﬁoeecond o

pal r of arns alre 0O
paie ©b tlte armedAS: 3\40&51 the ng}atm Whict ar’eeope:ate(dTb the EBEond and

.’ -:”’?@ ARG, 0 5‘?‘30()”5 Brtole &? bise 2ébeﬁirteaﬁaﬁt§n§rthhgesystem 2 _t |

 fuathien@oRisiseSa s'tt'ﬂ:}:tdtéegI drpwfhtdhdsarﬁea(@tﬂéfbrs %ndo otvprg parts are

contajner. The systemfurther conprises
meHNtAY ch sai d actuators and noving parts are nount ed.
- Figure 2 shows the schematic of one enbodinent of the
invention. Structure S is nmade up -of one or nore. |
Figorege shdws ahe Behémaagl_ %Bﬂte leggtﬁﬁrmgﬁﬂef Ple rm?n%r‘it(reon Structure S is
and one or r :
TEE LS G rovblotobebral g (AR 152) o or more

. e e BRTEA. Srsgzgdarrdﬂsna%m&e vaREASTRnSs (vB1, VB2, "; o

20

25

30
' actuators H3, H4 respectrvely and other srde frxed through a prn joint to vertrcal"*

rigidly fixe d°t'o the Transverss menbers as s

LB ngVB 2ThevinrigitgdiPeal mdntieissambthet eettisal mbatbars ae@migidly frxed_'_ ' _'

R G PR R o PR PRSPt b maunieaso
thaeit taiendive deeEtAR IrddsVBlse §'réetio%fd>d létpgrL&Hg RRhbES (LSB), -

- is nounted so that it can nove freely 7
whigh, 246 digidly dixeddoi tbﬁ left vertieal members (LVB). Similarly movmg part ..

P2 rs mounted so that it can move freely in the transverse direction on nght '
shdrng members (RSB), which are rigidly fixed to nght vertrcal members (RVB) -
jThe said moving parts moved by actuators (nor shown in the figure) are used to:f-f’
| move the front wall (of the container) towards (or away from) the rear waII }' |
.Actuators H1, H2 are attached by pin joint to top of the vertical members VBt t-‘f"
vB2 respectlvely One side of the Arms A1, A2 are ngrdly fixed to actuators. H1
H2: respectively and other side fixed through a prn Jornt to the: vertlcal members“.f
VB1, VB2 respectively.
Similarly actuators H3, H4 are attached by pin joint to bottom of the vertlcalf :
..:members VB1, vB2 respectrvely One side of the Arms A3 A4 are rlgrdly fixed tol'--:;

members VBt VB2 respectrvely _ . L
Frgure 3 represents_the state after the first foldlng step by the system of the-f;i_.
present invention. In this step of foldrng the contalner moving parts (P1 & P2)

LOMRIISESHBIST PAIF 10§ @reip (lé’éeeh&)leﬂlGhoarelm&rate@l by first -
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sliding nmenbers (RSB), which are rigidly fixed to

right vertical nenbers (RVB). The said noving parts
woreawsd21994 act uat ors (nor shown in the figure) BCEINEDEH00157

to nove the front wall (of the contai ner) tovvards (or

away from) the rear wall. Actuators Hi,
mayvet erzantaly iR a lrn@ahrnatrmetr@m%pu%éh@@Pmaé%ﬁr ﬂgﬁb%ﬂs towards -

f.tde Arms A 1, A2

the gée sé@g‘?&ﬁrﬁ&ﬁﬂ(}é %?t%g uggtsgﬁslqﬁl:lquret—ig respectively

and other side fixed through a pin joint to the

vertical ‘nmenbe

5 set 7 Stipiding the CaBHIBShyWRIATTIAL 4D Bbichae arven

by‘%fc cfj /it 'ti?ﬂfo‘@gjfeefo} ("fEilan&’%?m[rﬁérﬁ’@éﬂ dy’ﬂteymovﬁﬁ@)eparts (P1,

are rigidly fixed to actuators

| _PZD-IEetuHMtG ﬁrmemngwaugosam ot Fesultigie @ Pagition lScligNTAINTiGUre 4.

u e] oi. n& Léattg S\r/ %@M?%®esg %/)[B rrge%@%bﬁ?fﬁ%\&\ée@y‘f’%r foldrnQ,_-‘:"l_.

. vthesfdbo(f‘)y the system of ‘the present invention. In this

15

20

25 -

- step of fol di ng the container, noving parts (Pl &

P2) nove horizontally in-a |inear manner and push the

| In ﬁfn[ ﬁal %regsofdfgloﬁﬁﬁéjur A §‘tér r?a%s?ﬁ% 8@2 %hrbt‘i‘%ré driden by' E

hown he secoh L
acfuahetisnB13, ket) dolatthe rluerse (B\)vrandrsnmu(taneousm )he/\armh (A\‘l SA2) return

to g; %ﬂ‘ﬁég@&%%ﬁég Hb nw?e\rgerl(tglfta] ?u%tppe &It n]éa ?-% resultrng

in Bﬂo%s" itidt ag'sﬂéyvnﬁﬁsiiréle N5 by thESsteb! dubdraH30eMd Hanatsched .to.'__v.

ure re actuators H'1l and H2 attached

‘arhe AR arsd A4]mav1e| degvnmaves, fpltingithe bataniB)-t he top (T).

~In the final step of folding the container, two armns
(A3, A4) which are driven by

Al documents cited in the description are mcorporated herem by reference. The:.,,:._

present mventron is not to be limited in scope by the specrfrc embodrments and«--j';

V_examples which are rntended ‘as rllustratlons of a number of aspects of: the -
 invention and any embodrments which are functronally equrvalent are within the,_--_-f_
'scope of this rnventron Those skrlled in the art. wrll know or be able to ascertarn-:l'-'

using no more than routine expenmentatron many equrvalents to the specrfrcz- :

- embodiments of the invention described herein.



10

15

20

25

30

35

actuators (H3, H4) fold the base (B) and
simul taneously the arnms (Al , A2) return to its
W@eoogilzeaB4 posi ti on by downward novenent of actPer/aN2084400157
1 and H2 resulting in a position as shown in Figure 5.
In this step actuators H3 and H4 attached to arns A3
Werelaimm: nrove downwar ds, fol di ng the bottom (B). All
‘docunments cited in the descri ption are incorporated
“herein by reference. The present invention is not to P
1 be | Ami &pgshratuss éorp folbingt Ard spefolding £ fbladbiee tiahspod contarner\
m@l es which are intended as illustrations of a
P9'0of aspects of the invention and any enbodi nents
vvhi- ch are functionally equivalent are within the scope
of this invention. Those skilled in the art will know,
ploralityeofaddteatoss;ascert ai n usi ng no nore than routine
experi nmentation, many equivalents to the specific
enbodi nents of the invention described herein. W

‘atqeé‘st%nelmo‘éihgﬁ\ﬁﬁﬂfdﬂ\/éﬁ tyosaibidclinerafst fur rﬁ’d; di [&s@ one side of
dabl e transport container conprising: plurality of o

_ Thg@@ub?t'fdﬁfs at | east one noving part driven by said

actuators for folding at |east one si de of the L
container; at |east one arm operated by said actuators -

 atfieastf aelang dperaterpbpisdichasieatdrs tthefatdingahaetop and base of the -

_structure for nounting said actuators, moving parts

CORfRINGFms. 2. An apparatus as claimed in clai m1,

wherein the structure conprises at

ia structure for mountrng sard actuators movrng parts and. arms

: ‘2. - An apparatus as clalmed in claim 1, wherern the structure comprises at :

least one Iongltudrnal member at least one transverse member and at Ieast one o

vertical member..

3 An apparatus-as claimed in claim 1, wherem sard actuators gurded by the |

: shdrng members of the structure to move one side of the container.
4. - A method for folding and unfolding - a transport scontainer compri'sing;"_;
pluralrty of actuators, at least one movmg part pluralrty of arms and a structure

sard method comprising the steps of:

movrng one side of the contamer towards or away from the another side of sardA

, _contarner by said moving parts

foldrng at least one side of the contarner by sald movrng parts drrven by sard-"

-actuators;
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| east one | ongitudinal nmenber, at |east one transverse

nmenber and at | east one vertical nenber.. 3 An
wappanawss as clainmed in claiml, wherein sai dPCT/IN2008/000157

actuators guided by the sliding nenbers of the

structure to nove one side of the container. 4. A

met hod for folding and unfol ding a transport contai ner

folaRiEPthsitp BhOTBsd Yofotheadonatings byataideashs ongerated rty said"

art, plurality of arms and a structure, said nethod"
acgtﬁ?@rﬁ»y ng the steps of: noving one side of the

~ container towards or away from the another side of

sai d container by said noving parts; folding at |east .

5.0ne A:n dppatatisfordoldirg aad Ltr;folslmg:larttanspgrtpmrttamar subﬁannany‘

o1 drscrby o ailrrelsreoen Jor eaypanyitd 2 fhebr <

An apparatus for folding and unfol ding a transport

h .container substantially as herein described wit
6. r ef & erethod ot f@édlagcaﬂ%

- negdlp deriibdf iettbed | eladdRi g SF Rbnce 1o

uniplding @ HansR@t centamrewm&antla"y as

t he acconpanyi ng draw ngs.



