5An apparatus and a nmethod for folding and unfolding a fol dable transport
container Field of the invention 10This invention relates to an apparatus
and . a nmethod for folding and unfolding a foldable transport container. More
particularly this invention relates to a systemand a nethod for folding
and unfol ding a foldable transport container automatically. 15 Background
Fol dabl e containers are an attractive .option fromthe point of view of

savi ng st r arepappaenes andsa Witho@sohding@n @ Def SIS ColeiableStra®sp bl -
however, such contai ners have not. been introduced successfully. 20 . In
order to elininate the di sadvant ageSOPE¥R¢%ing from the use of
rigid-structure, prismatic containers, containers with coll apsible
structure conponents have been designed and built. In such containers,
after di sételielgef the invenldam go, the wal ls can be fol ded onto the base so
that, the enpty container will occupy | ess space in the 25col | apsed state
for transport. To fold and unfol d the collapsible container a sequence of
not i oh8 ar@isaippeniéeh whateh tosardapddrauistand a dostboddoutidipg a8d unthddiegia need

cont ai nor SRl BRRR A Soel de hoeit el AL RGE YeblE 6F2 SPBREY on.
Obj ect andndummangthotl titve folMentamn unfolding & sfadalnd] aahsmirt tdentdingent i on

to provide {or fo‘ ding and unfol ding a transport 35container autonatically.
“automatically.

15. Ba’ck‘ground

Foldable containers are ‘an atiractive option fro_m the point of view of s'avi'ng:_'-'
transpo:ri‘ costs as well as handling ahd stora‘g'e ‘-cos'ts,'So far, however, such
"con"tainers ‘have not been introduced successfully. . |
20 | o | o o
“In order:to eliminate the disadvanfagesr resulting f'fom the us{e'of rigid—struc':t'd_r”é,.j'.-_;7
brismatic containers, containers with collapsible _is.trUct'ure' co'mponents have beep _
designed and buitt. In such containers, after discharge of the cargo, the walls c_:"‘an .
be folded onto the ba'se_s'o' that, the empty container will occupy less space in t:h_e..‘.'ﬂ

25  collapsed state for transport.

'To fold and unfold the collapsible container a sequende of motions areappliéd;;;
which is difficutt if done manualiy. So there is need of a system or an apbara‘t_usl"‘ '
. for folding-and unfolding the collapsible container automatically to save labor cost .

30 and also time of operation.
Object and summary of the invention -

~ It is.an object of the invention to -provide for folding and unfolding a tran'sﬁort'“- :

35 container automatically.



5To neet the above nentioned objective the instant invention provides an
apparatus for folding and unfolding a fol dable transport contai ner
conprising: plurality of actuators; 10at |east one noving parts driven by
said actuators for folding at | east one side of the container; at |east one
arm operated by said actuators for folding the top and base of he
container; 15 a structure for mounting said actuators, noving parts and

arms. 1h anet mest dbpedRovenaniitioasrt obipsteiet Hfeh IpYiBus d@@“ﬁorﬁre@"%'@eﬁ of"f ol di ng
and unf ol d%@%rﬁtdsrfapﬁﬂ’(ﬂﬁé aﬁ?ltj: Pc:%l&iﬁé aCf?FEiBbleSMP%pBHLHo%HM‘ié& m@sidggtors, at

| east one AovVI Ng parts Ity of arnms and a structure, said rrethod
conprising the steps of: noving one side of the container towards or away

fromthe a said container by said noving parts; 25fol ding at
| east one @B@ew?fs% qgatgf)‘c’nt al ner by said noving parts driven by said
'1,0 ' at least one moving parts: driven by said actuators for foldmg at least one snde of

. the contamer

" at least one arm operated by said actuators for foEdiri'g‘t‘he top and base of the .-
: * container; - -
15 |
A stfuctﬁre for mounting said actuators, moving parts and arms.

.'Ih "another aspect the pré'éent }hvention pro(/idés a ‘method. for fo!dihg"énd":.-' :
unfoldmg a transport contamer comprising plurality of actuators at least one
20 mov'ng parts plurality of arms and a structure, sald method compnsmg the steps' ‘
of: ' ' '
rho.\fing one side of thé container towards or away from the -another side of 's‘_aid'.'-"‘ a

container by said moving paf_ts;

25 folding at least one ‘side of the éontaiher'by“se{id' movihg_parts driven by _s"éid

actuators;
_ foldmg the top and base of the container by sald arms operated by sa{d”.‘:__"_
actuators. ' S
30

Brief description of the acdompanyihg draw'ings:l-‘ .

“The features of this ir_av'ention7,'are set forth"With"particuiarly in the ap:bendedl’_}.‘_"-
35 claims. The invention, together with its objects and advantages thereof may be " -



actuators; folding the top and base of the container by sai

by said actuators. 30 Brief description of the accorrpa%yi ﬁgdd?;v?ngg?rat °
The features of this invention are set forth with particularly in the’
appended.’: 35claims. The invention, together with its objects and

advant ages t hereof may be Sbest understood by reference to the follow ng
descrlptlon taken in conjunction with the acconpanying draw ngs,..i n which

| i ke . mef aresnamdewsteodlby ietirancé yo Shbdokavingl depcliptas @%‘éﬁeﬁt@ﬁlwcﬂ’ﬁﬁ sever al

figures an whi ch: Figure h enat i r

o]}
transportwgbﬁgﬁl ARG Qgtﬂr%W%gg\,Vi %@8@8&% @F%@?agg@%@ lgg‘gl?/gt e?nfor
fol di ng apgsunfialidingednignanspasisccond tjmes anddomdiicly to the present
invention. Figure 3 represents the state after the first folding step..

15Fi gure @y @Héomehétb@aetcaé@aaattjefgradneafee‘ommbie‘tna:mbmagt<s:t neri gur
e 5
Ir(re;\t/)(ra(re]tsentszt)he state after final folding step Det ai I ergwdescgl pt|on of t he
i on

10 - Figure 2 shows a schematlc d1agram of a system for folding and unfoldmg a

ttahqurt container accordmg fo the present mve.ntien.
Figure 3 represents the st_ate after the first foidih_g etep._

15 Figt;ré 4 shows the stete afterJthe'second fold.ih.g‘ S,.te'p.
- F‘igure S:represents the state atter(firtal folding step .

Detailed description of the invention-
20 . - R
| For the purpose of promotmg an understandmg of the pnncapies of the lnventlon ‘
reference will now be made to the embodiment Jllustrated in-the drawmgs and-.‘_:_-' :
'specn‘;c language will be used to describe the same. It will nevertheless bei
understood that no nmttatton of the scope of the. I!’]VGﬂUOﬂ is thereby mtendedﬁ
25  such alterations-and further modmcataons in the 1|Eustrated apparatus and such-
further applications of the principles of the invention as illustrated therein be;ng"g'
cohtemplated as would normally occur to one_-skitle'd_ in the'ert to whi_ch‘-th'e_' -
- invention relates. | | o - ol
30 The fo!dmg fransport container ds: shown in. Figure 1 compﬂses a pianar foldabie_ '_
base (B), a foldable top (T), opposmg SldeS (SSt 882) and foldable panets.,._-;_..
(FS1 ES2). o

Figure 2. shows a schematzc dtagram of a system for foldmg/unfoldzng a transport,.

35 container. The system of the present mventton compnses plurality of movmg' ‘_‘



For the purpose of pronoting an understanding of the principles of the
invention, reference will now be made to the enbodinent illustrated in the
drawi ngs and, specific |anguage will be used to describe the sane. It wll
nevert hel ess be understood that no |limtation of the scope of the invention
is thereby intended,, 25 such: alterations and further nodifications in the

illustrate p t | i-catiaons t he princi ples. of

the i nvgjnt ?poaﬁ%a?hglfﬁgg?qrﬁgﬂggdﬁﬁﬂgﬁﬂ %E%?C%ﬁ%c%ﬂ\"@%a& @@H@W&ﬁared Al |y

occur to ory siidtoesl (o srrlmwna;mtf;gwe)\/\mgmtd foad ittiey it (@S 11 %'f@ﬁee%f)nféﬂwe'l:he
conprises a planar .

fol dable. Li?%”%’\éf@f‘ﬁ%%rﬂs?sr hd P! ToimB P HGER sreserisk s

f ol dabl e pamel s&aobﬁ&lact@a:)s (Hﬁpﬂ)’[t@ folth@eltop ) BPHASomanky.( dsecond
novi ng part agrpcﬁ whi ch &3 gen by actuators (not-shown I n |gure ‘used
to fold t h@3igdhe Samp of it aYSHem: Whisd &peraipiedrnr iheesscandianst pai r

of ar mgg( AIth:rd“@&tuMUr@DHQrﬂé»?@@é@tt@%@)th%'b%éé (Bﬂgf ﬁ?é’@&%l%h“ﬂ%eorgist% L, H2)

to fold the top (T) of the container € Seco patr o e ar 3, Ad)
of the syst&HeEngaronisgsed specare® py whieh seigoadualods Bﬂdtmovldgamlrbsaarers (H3,
H4) used tondplhigh t he base (B) of the container. The system further
conprises a structure S on which said actuators and noving parts are

nmount ed.. Figure 2 shows the schematic of one enbodi nent of -the invention.

Struct t nb LBl .. LB2

omraugr urrgr g 'q r a%s%?grﬁlg gh%g%@éerpgpc?q}%ine%g?& %ﬁ’g'lt BE%I‘QSSVE?%EB %ﬁ“f’ﬁ‘éﬁljs ‘ﬁenb)er s

(VBldI stz e, uayﬁr otnEherImnga trmgmmarnamn@mﬁs:saromt rFreBrzrerbn@a(br rrmrbegs ?re
| e ran LS rs as snown n | ar

b9 & Tount B ieled RGO TR TolF ARdiohe X PR PR bersvEe (s o

left slidi agBraviBdr shé IssB)tudindDmehitehs are thé geﬂhbéﬂ fhbmﬁ@ré Bret i r"gﬁdr%e&bd

verti cal erq{gvﬁ)g Simlarly, novi n% part. i's nounted hat it- can
move f reelngJ HOGRIPSES BF SREWR dhigTe. ?gMOV@l% Rehg 1 ngminieq RSB)
whi ch are ﬂiaglrtdia)‘s thb¥@teb hltg@&rarﬁ@vérsééﬂre&?dm@ﬁ A g m-gg‘?ot @Krg'sé’})v' ng

parts noved % actuators nor -shown in gure) are use
front &l W0E Et*’ﬁe’*%@imﬂéﬁﬁé@)th@cbwarraﬁrcebmems {\0R) Simdaremoving part 25

Al , | nb
Vg?Lua:[ O(/SB 2&% erg gﬁ%‘?’ftg@}% ald ﬁﬁﬁgg g?% rb Jfr%lef}t mt f?re Aﬁé’n%r?ﬁé’%rrr‘é& [ fir"ﬁ‘ r@ﬁ‘? Te de'[ 3

actuators H@lﬂg-lmeéfm&t(ﬂﬁ&} ywhiel ae H@lfd1$ f !a@d 1o xighit vemmlghemaerm (rR\fEn nt to

the vertic Iarl ctutors H4 are
' ached by PEER A Baris YRR PEPRE BT oor s e BB 87 v Do
r es pect i veinpve ttenkosti kel (of tnmeom:mr)%wam (ar away godi)yhef feeeavallio actuators

| f I
rrenber % Vﬁ&ﬁ%}@gse es%@g?? gy p,nxj%Fnttto to U%P the Ber’uc Orlng%bte?s \\//%r1t |.ca

- VB2 respectively. One srde of the Arms A1, A2 are rrgrdly fixed to actuators. H1

H2. respectively and other srde fixed through a pm Jornt to the: vertrcal members _

VB1, VB2 respectively. _ _ .
ermrlarEy actuators H3, H4 are aﬁached by pm joint 1o bottom of the vertrcai""{
30 ‘rnembers VB1, VB2 respectrveiy One side of the Arms A3 A4 are rigidly fixed to- -
‘ -actuators H3, H4 respectrvely and other side frxed through a pin joint to vertroal'

members VB1, VB2 respectrvely o . ‘.
Figure 3 represents. the state after the first foldmg step by the system of the;.‘,
present invention. In ‘this step of folding the container, moving parts (P1 & P2)' -



Figure 3 represents the state after the first folding step by the system of
the present invention. In this step of folding the container, noving parts
(P1.& P2). .. Snove horizontally in a_linear manner and push.the container. ..
side SS1 towards the side SS2 resulting in a state as shown in Figure 3. In
the second step of folding the container, two arns (A, A2) which are
driven by actuators (Hl, H2) fold the top (T, and S|nultaneously t he

movi ng p AR2h & Bhesnriadnehahd ;Imlshqhaa:lonmrtstdm 9B el ing in a
p05|t?on%ﬁa§5®sﬁ§%mﬁnyz igure 4. Here actuators Hl and-H2 attached to arns Al

and A2 nﬁh@slcd@v%‘ﬁﬂﬁeswtmgdﬂ@tﬁﬁe@%‘ww&” iBH& fe final step of folding the
container, two arns (A3, A4) which are driven by 15 actuators (H3, M4) fold

t he base: (B) and si.mul taneously the arnms (A, retu)rn to its original
posi ti on Ibyhelewowed dtaposfelosling die a@mia&l%r@’%m%fn HAUER iaRg driMers

posi tion as CZ‘Q&%HA{;%/QQHIT ’%ufrf %e t#’@l %Pl%&%m;tgﬁ@&ﬂpfﬁ H%v@@cba‘r% (@it ached to

arms A3 &M ng the bottom('B) docunent s
ci tedypi n Aheedes e tHetd oy @obticbyorayiEag fred gAY aﬁ@l’“@i""é‘dﬁéﬁgufﬁé* present

t t tob d
! e it B ibbe e A SRR L R R SR IRING 80

i nventi ony @Pgb ﬁr]y enbodi-nents which are functionally equi val ent are Wi thin
the scope of 'thi's invention. Those skilled in the art will know, or be able
to ascertain 25using no nore than routine experinentation, many equivalents

to the Sl?ﬁ%é kRt step of folding the container, two arms (AB A4) which are driven by‘
15  actuators (H3, H4) foid the base (B) and simultaneously the arms (A1, A2) return

to its original position by downward movement of actuators H1. and H2 resultmg -
in a position as shown in Flgure 5. In this step actuators H3 and H4 attached to

'arms A3 and A4 move: downwards foldmg the bottom (B).

20 Al documents cated in the descrlpnon are ancorporated herem by reference. The,.:_.l
present mventlon is not ‘zo be limited in scope by the specuflc embodiments. and---\;;

3 examples which are intended "as aHustrattons of a number of . aspects of the
o invention and any embodlments which are functlonaily equfvalent are within the
'scope of this invention. Those skilled in the art. wm know or be abte to ascerta:nl’-

25 . using no more than routine expenmentation many equlvalents to -the specmc« -

embodiments of the invention described herein.

Ut



enbodi nents of the invention described herein. Cains 1. An apparatus for
fol ding and unfolding a fol dable transport container automatically, the

fol dabl e transport container including a foldable base (1), a foldable top .
(4), opposing sides (3, 6) and fol dabl e panels (2, 5), the apparatus
conprising: a plurality of actuators (21, 22, 23, 24); at | east
one noving part (13, 14) driven by one or nore of said plurality of
actuators (21, 22, 23, 24), for noving at | east one of the opposing side
(3, Gﬁlﬁﬂﬁ%he container, towards or away fromthe other side; at

| east one arm (17, 18). operat ed E?( N84 MRG0 @ Lok N RhWhitdy, Of
1sdar folging gnd umiplah g ans , 8
act uat}}gr_a%k(”?r‘, ?ﬁE%Z?E S}g% J‘fi QLEL@IiF@g% ff) gif!%@f‘é%i% fBI@Q)i& ﬂ'))) (@f, ob;'fa't%in@@%;ﬁ(ﬂ]ﬁﬂ ;
at IeQQﬁfgaﬁmgﬁmbii Mnﬁﬁia&ﬂﬁﬁﬁiﬁﬂmbwwgne or more of the plurality of
actuators (23, 24) for folding the base (1) of the container; and
a structure fon..muntdngosaid sactyauprs (21, 22, 23, 24), noving parts (13,
14) and arns (17, 18, 19, 20). 2. An apparatus as clainmed in claiml1,
wher ei n t he $idaWcddr o aRMard (38siatiril @astonane moongistiddiunallly pferrberorf 28, 26),
at | east 29ne) tfcansuer sacavenirer t{Qoppb@)g aifd () bidhas tordrieevereisar efehber (7,
8, 11 frokRdhe otl®r sily; apparatus as clained in claim1, wherein said actuators
(21, 22, 23, 24) are guided by sliding nenbers (15, 16) of the structure to
nove one sid&k@gwﬂﬁﬁﬁmﬂltﬁé)@@ﬁ@%ﬁﬁé??emﬁ?mﬂoﬁﬁFﬁﬁﬂmFbe%BPHT%&”&%%
unf ol dprigcloftet GiisPie 4 @nspYr OBkt ai ner including a fol dabl e base (1), a
fol dable top (4), opposing sides , 6) and foldabl e panels (2,5 usi ng
cleshen $ By grdo Rt nalt e s LS Bhef iy

an appar at us' £ee'o¥ Fgg(f% ) AP ¢ I'ng éps of :
movi nd®'drd g e ¢ ?1) U5t R LRt ai ner towards or away from the anot her
side (3, 6) of said container by said i arts. i 1al@); 14) and arms
fol di ng at, IEAZF6hE BegRpgragr Bty R, P B’y‘glg?i SdArmvi)rfS parts (13,
14) driven’'by 'said actuators (21, 22, 23, 24); folding the top
(4) and ba%w1éﬁ%rEguﬁbém%Qﬂﬁ@b@?Eﬂﬁﬁyéﬁhdnﬁmaﬁmh%ﬁmn&&ﬁmI@stﬁﬁ) operat ed by
sai d arg:;g%@&iggi Tﬁ r{ _21?6)231: Eegsﬁ)ono transverse member (¢, 10) and at least one vertical

member (7, 8, 11, 12}.

3. An apparatus as claimed in claim 1, wherein said actuators (21, 22, 23, 24) are guided by

gliding members (15, 16) of the structure to move one side {3, &) of the container.
4. A method for felding and unfolding a foldable transport COﬂt&iﬁ@r i:}cluding a foldable base
(1), a foldable top (4), opposing sides (3, 6) and foldable panels (2, 5), using an apparatus

according to Claim 1, said method comprising the steps of:

moving one side (3, 6) of the container towards or away from the another side {3, 6} of
said container by said moving parts (13, 14);

folding at least one side (3, 6) of the container by said moving parts (13, 14) driven by
said actuators {21, 22, 23, 24);

folding the top (4) and base {1) of the container by said arms (17, 18, 19, 20) operated
by said actuators (21, 22, 23, 24),;

O-viW 8



