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This invention relates to a sem -automati c box, tote
box, or storage box, particularly to a box for
hol ding a variety of content, including wthout
[imtation, general rmer chandi se, fresh produce and
toys, and whi ch Resripéonefithe Baignt ApplicaRMCREROUND ART
-Description of Prior Art There are many ki nds of
boxes or contai ners kn®akhythelt AcUsseh t hat are used for
hol di ng goods for storage and transportation. However,
all of the known boxes have, forr espectively, various
di sadvant ages. Specifically, some boxes are not
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5,197,659 (Vassiliou). Sone boxes do not unfold flat
as sheet - | i ke. Exanpl es of such prior boxes are U S.
Pat . Nos 606, 461 (Bolton); 5,429,261 (Mchino);
TECQW%BP(IMTSM) and 6,149, 025 (Wang). Fol dabl e
boxes are nostly nonolithic (one piece) containin

pr i mihip ifehtonelitentes sepriauiogedictboxyiote box, ahgiofage dox,
them on demand to enclose an itemto be stored.

pARiOE&SH to0d boxafes Bldling @vedicndDidtitaig, influding Withoxt fimitation, general
relatively slow and conplicated. Exanples of such

m?{g['hgﬁd&? Xfesh fo%u!:é ad 1B an@%ichebaﬁ:bg udddlded flat.

ugopol ski 3,708, 103 (Evans) 3,991,932 (Curren);
4,083,454 (O Nei 1); 4, 463 997 (Densen) 4, 509, 645
(Hotta);

BACKGROUND ART —Description of Prior Art

There are many kinds of boxes or containers known in the art that are used for
holding goods for storage and transportation. However, all of the known boxes have,
respectively, various disadvantages. Specifically, some boxes are not re-usable.
Examples of such prior boxes are U.S. Pat. Nos. 3,708,103 (Evans); 4,083,454 (O’Neil);

and 5,197,659 (Vassiliou).

Some boxes do not unfold flat as sheet-like. Examples of such prior boxes are
U.S. Pat. Nos. 4,606,461 (Bolton); 5,429,261 (Machino); 5,868,306 (Wen-Tsan); and

6,149,025 (Wang).

Foldable boxes are mostly monolithic (one piece) containing primary folding lines
provided to users, who fold them on demand to enclose an item to be stored. Process of
assembly and unfolding of such box is relatively slow and complicated. Examples of
such prior boxes are U.S. Pat. Nos. 3,310,219 (Dlugopolski); 3,708,103 (Evans);

3,991,932 (Curren); 4,083,454 (O’Neil); 4,463,997 (Densen); 4,509,645 (Hotta);
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(Wen-Tsan); 5,913,474 (Chu); 5,996,885 (Chu);
W@ 24074998 (Col dberg); and 6,474,541 (Chu). SeCHURIINEE38166
cannot fold or unfold with contents being inside the
box, and require enptying of the box prior to folding
or unfol ding. Exanples of such prior boxes are U S.

Pat. Nos. 3,310,219 (D ugopol ski); 3,708,103 % vans) ;
5, 868906 (- TubrSs: A T4, (GBB) 6,568 (BPY, $:044,998 §Golfpere); and

(Densen); 5,868,306 (Wen-Tsan); 5,913,474 (Chu);
6;5%9@6(885L(Chu); 6,041, 998 (CGol dberg); and 6,474, 541
(Chu). Al'so, such nonolithic boxes or containers, even
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3, 310, 219 (DI ugopol ski); 3 991, 9 rre

em,ptmgg o@‘ng bOPPHISE i) folding; m@fggh )Eag}p s5of§ggh Bgy boxes are U.S.
(Wen-Tsan); 5,913,474 (Chu); 5, 996, 885 Chue

Pa, Nib$13,998,2{ ED biigepajyki); 086 04 (i yans); 3,992 (Corwea); 4,083,454
problem of a nonolithic box is that if any part of the

(OP¥ilY; 8,488 OB (Defisen)y 5tBHBYHS & WikaHEgaY 5,2 136474t (Khu) 6x996,885 (Chu);

itself is no Ionger suitable for the use. Foldable to
4124089@361d 3! 1&?6@7@949?@@1 in US. Pat. Nos.

6% ?098 103 E@aﬁs 3,99 %2 (Curren); 4,509, 645
(Hotta); 5 868, 306 (Wen- Tsan); 6,041, 998 (Gbldberv&
por t/lsb,esueln chonslithit baxep abtmltalflerb,eﬂvng insthaisicoHapsag staie, may

heavy load. Furthermore, prior art boxes, as disclosed
ocb }Lbo%md@ﬁible dMea. Brahlfle?dSsuck BoxgapolUsk iPat. Nas 7831 0,0B)

vans) , 991,932 (Curren); 4 509, 645 (Hotta);
6
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W) 8 O AR, %9(%85"%}1%5‘ A 0R RRS, BREE474 541

(Chu).

Other problem of a monolithic box is that if any part of the box is broken or

otherwise damaged, then the box itself is no longer suitable for the use.

Foldable to flat box, such as disclosed in U.S. Pat. Nos. 3,708,103 (Evans);
3,991,932 (Curren); 4,509,645 (Hotta); 5,868,306 (Wen-Tsan); 6,041,998 (Goldberg) is

portable and is not capable of being stacking up with heavy load.

Furthermore, prior art boxes, as disclosed in U.S. Pat. No. 3,310,219
(Dlugopolski); 3,708,103 (Evans); 3,991,932 (Curren); 4,509,645 (Hotta); 5,868,306
(Wen-Tsan); 5,996,885 (Chu); 6,041,998 (Goldberg); and 6,474,541 (Chu), present

substantial limitation on material of which the box can be made.

Some boxes require excessive use of materials. Examples of such prior boxes are

U.S. Pat. Nos. 3,310,219 (Dlugopolski); 3,991,932 (Curren); 4,083,454 (O"Neil);



Sonme boxes require excessive use of materials.
Exanpl es of such prior boxes are U S. Pat. Nos.
wW@2®107410 (D ugopol ski); 3,991,932 (Curren); HCDB045438166
(O Neil); WO 2004/074114 PCT/ US2003/ 038166 3
5, 868,306 (Wen-Tsan); 5,913,474 (Chu); 5,996, 885
(Chu); 6,041,998 (Col dberg); and 6,474,541 (Chu).
U S. Pat. Nos. 2,845,976 (M 0,.009 v4
s s B A b oy oSy o A D Co e ana
(Yu); 5,193,701 (Bush) 5,273,206 (Vassiliou);

6,44(033,(C88). (Meyering); and 6, 332,554 (McCarthy) show
vari ous boxes and contai ners. None of the above
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desi gned to overcone the foregoing problenms w th

(Meyenimg)t and6,332,854b(Mgeantny eboxawan@mpﬁ@rdsconwners

accordance wth the present i nventl on,
sem_- aut ti is formed a :

t wo I?I)?nerfgﬁ %troaf & r%{qnge SAAEH R e& Bef?lgg‘tbeon I'hg Lﬁ%ﬁg& discloses,

soft cloth sheets. The side walls e ¢o
merHignp ot SugEeFia A S AMAREToldahs bk C{?ﬁ?r&reg a&F amEg o

and the sheets form fol dabl e connecting portions for
hecainredawi Nng t he side walls. The principle feature of

the invention is to provide a self-folding box

structure which includes a self-folding spring strip
connected to the bottom panel and at |east one side

iﬁﬁE DRy has a biasing such that when
%ﬁ#d?g é)g';rstra tened the spring strip maintains

its straightened shape but when the strip is bent,

i ni tTledt presenofnvertidn has been designed to overcome the foregoing problems with

known tote or storage boxes and containets.

In accordance with the present invention, a semi-automatic box is formed of a
bottom panel, and two or more side walls and the corresponding number of soft cloth
sheets. The side walls are connected to the bottom panel such that they can unfold and

rise and the sheets form foldable connecting portions for connecting the side walls.

The principle feature of the invention is to provide a self-folding box structure
which includes a self-folding spring strip connected to the bottom panel and at least one
side wall. The spring strip has a biasing such that when unfolded and straightened, the
spring strip maintains its straightened shape, but when the strip is bent, initiation of self-
folding occurs and side walls are self-raised to form the box. The box can be unfolded

flat, and then easily returned to its normal shape by merely bending the spring strips



folding occurs and side walls are self-raised to form
the box. The box can be unfolded flat, and then

we@amuboyinet urned to its normal shape by nerel yP@BEOM00E038166
the spring strips WO 2004/ 074114 PCT/ US2003/ 038166 4
attached to the side walls tg self-fold and thereby
l[ift-up the side walls, and such folding and

unf ol di ng can be done repeatedly.. The spting.strips )
atipghpd @ét%%&?i walls taselinpldng g*eaﬁ)yz}gf-tlp e ﬁéfbw%,ls’ grd Sich folding
alternatively, nmay be a separate piece, which then
and anfobding tarelohduhebypaatediyyser to the side walls of the
box. The box of this invention can be of different

shapes, such .as for exanpl e squar h .
e tLER B SRS g R Vet o g EreL PP By g altenativly,
bj ects and Advant ages Accordi ngly, several object

mayri BPPAIRjess, &ﬂuthfberp?%ﬁﬁaPhﬁﬂém Bgiserie ?he(ééfe yls of the
provi de a sem -automatic fol dable box, which in

bogrected position can be wutilized for a variety of
different storage applications, from personal snmall

ite o tqys and | aundry, and t .0

oo Bl DS o3P AR A O v s,

manuf acturing at different si ?s,.shapes and material,
sphere, regfAngHar, Beepegaal sotagonal ﬁ’é‘f“ﬁéﬂ‘ef ood stuffs, or a

contai ner for transporting and storing fresh fruits

and vegetabl es, or as a cage for convenient
transportation of pets, etc.; (b) to provide a

en - aut ti.c fol dabl e box, which can be easily and
OQWF@W@X@?&"&%@% flat, and avail able as a sheet or

carpet when unfol ded; (c) to provide a sem -automatic

f ol daklogdiRely; sedBiat Bbicas ah®advaniagsd bfthe pieabedvention are:

(a) to provide a sémi—automatic foldable box, which in erected position can be
utilized for a variety of different storage applications, from personal small
items to toys and laundry, and to various home appliances and tools.
Being suitable for manufacturing at different sizes, shapes and material, it
can be used as a container for food stuffs, or a container for transporting
and storing fresh fruits and vegetables, or as a cage for convenient

transportation of pets, etc.;

(b)  to provide a semi-automatic foldable box, which can be easily and quickly

unfolded flat, and available as a sheet or carpet when unfolded;

©) to provide a semi-automatic foldable box, which can be instantly unfolded

flat or folded back to its erected position for storing of the contents,



flat or folded back to its erected position for
storing of the contents, WO 2004/074114

wWEMANEANO3/ 038166 5 al l owi ng easy access to BEEUS2003/038166
contents of the box and wi thout the need to renove
the contents fromthe box priior to its folding or
unfolding; (d) to provide a Sem -automatic fol dabl e
box, which can be easil nd qui ck] assenbl ed and
set up wedawing esseace Odb%%‘?wféﬁ?f e X pad ¥agouhe need to
di sassenbl ed when not in use; (e) to provide a
sen - aut cembietheeboiebisdrdnoshe hottiprior tantefolding br wifglding;
wall rises, is box | i ke-shaped to formthe box, and

IS eet-llke ed when unf ol de 4

Lo B0 avapPanid Sers-SuecgR iR R, Vich by ety Ll quickay
enabling effective utilization of space V\:h? lﬂ’]f0| de
stored orassenaepaid g up when i gsep ?‘Efis/‘?(ﬂlé(e%len tly collapsed and’

sem -aut omati c fol dabl e box, mhlch inits collapsed
(disassenh&sﬁ%ﬂﬂmhwhmmnmﬁnasnupy relatively smal

space (g) to provide a sem -automatic fol dabl e box,

Fol dabl o Bakov it eamiriepSER Fos A e fidg

ki nds of environment in which a box woul d be us (
to provi déses, is bpr-likersbapsd te forp thabpe apdis shept-blke ﬁ@Pe‘i When

very economical and efficient it terns of nmateri al
requi r emesach sidi wallds pnfoldeddo e seailabladsarshe¢torcatpgh thaseby
box, which is easily constructed from readily

avai | abl eenBligf éffdctivendliraionfodepace wign pnfdést sl or
which is therefore both i nexpensive and readily

adapted fr, dikdgrent purposes and

(£ to provide a semi-automatic foldable box, which in its collapsed

(disassembled) state will occupy relatively small space;
(g)  to provide a semi-automatic foldable bozx, which is reusable;

(h)  to provide a semi-automatic foldable box, which is durable and can be

used in any kinds of environment in which a box would be used;

1) to provide a semi-automatic foldable box, which is very economical and

efficient it terms of material requirement;

M to provide a semi-automatic foldable box, which is easily constructed from
readily available materials and manufacturing process and which is
therefore both inexpensive and readily adapted for different purposes and

uses;

k) to provide a semi-automatic foldable box, any part of which can be easily

replaced with the new one, thereby ensuring longevity of the box’s life;



uses; (k) to provide a sem -automatic fol dabl e box,

any part of which can be easily replaced with the new
wop@4/0t41ef eby ensuring |l ongevity of the box's PCT/ES2008038166
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sem -automati c fol dabl e box, which can be effectively

used for storage of children's toys and wll all ow

the children to instantly turn the toy box into a,

pl ayDng ftb ravidhe semisgutomaficsioldabledpxi whicheap bg eHpeively used

avai | abl e i medi ately after an easy and qui ck

unf ol di ngfopitotdge obohildranid tdysjand evilh aBowdlee children to instantly turn

sem -automati c fol dabl e box, which, if necessary, is

capabl e ¢ (3t rkhidr playihg flerlawhdie all Yoysasted of tha box are
relatively long period of tine. Further objects and

advant a j [ i, |
consi de ? Z%ﬁag%blgmftn}@]gﬁ%w £erWh lehs PR BCIARTBIIEHY offth©Bd:8 and

rraw ngs and ensui ng description.
BRI EF DESCRI PTI ON OF DRAW NGS The acconpanyi ng )
dr avings tbyrovide a desicaitbeatihidldabletn, shichFifgecassiry, ig capable
perspective view of the box shown in assenbl ed

(er ect ed) ofcpdedtigh@to bekt lgeavi? 1dadl far peslabeit lovig periedoitime.
an enbodi nent, shown in unfolded condition. Fig. 3

and fri frer 8bRES ah8 S @ARES oShy ifiRnEBH WP bedomdapRRhBNom a

VS. spring - strip state,” according to the preferred

enhodi.nent. .of, the present.invention. Fig. 5is a
coﬁgggiﬁlé‘e’l‘f’ g;;e\ﬂr%\wnggaqﬁgsaplgfdgmr%mghbOdi nment of the a

box of the invention, shown in disassenbled

(coll apsed) condition. Fig. 6 is a bottomview of the

preferred enbodi nent of a box of the invention which
BRIEEATES@RIPTION OF DRAWINGS

The accompanying drawings further describe the invention.

Fig. 1 is a perspective view of the box shown in assembled (erected) condition.

Fig. 2 is a perspective view of an embodiment, shown in unfolded condition.

Fig. 3 and Fig. 4 are the graphs of the spring strip energy vs. spring strip state,
according to the preferred embodiment of the present invention.

Fig. 5 is a perspective view of the preferred embodiment of the a box of the
invention, shown in disassembled (collapsed) condition.

Fig. 6 is a bottom view of thé preferred embodiment of a box of the invention
which is unfolded.

Fig. 7 and Fig. 8 are the perspective views of the box during assembly.

Fig. 9 is a bottom view of the additional embodiment of a box of the invention
which is unfolded.

Fig. 10 is a graph of the spring strip energy vs. spring strip state, according to the

additional embodiment of the present invention.



Fig. 7 and Fig. 8 are the perspective views of the box
during assenbly. Fig. 9 is a bottomview of the
wa@daisnianal enbodi nent of a box of the inventiPCI/UstwI 088166
is unfolded. Fig. 10 is a graph of the spring strip
energy vs. spring strip state; according to the
addi tional enbodi nent of the present invention. WO
2004/074114 PCT/ US2003/ 038166 .. 7 Fig.. 1l is a
pers et | Ve BRTSRGCHTe TRY Q1B ddienal GRhoimearer (e a profthe
box of the invention, shown in disassenbled
invetiqna plaaswr) incdisagsenmlided (aollapsedpeanditipnper specti ve vi ew
of an alternative enbodi nrent of a box of the
I nveRigl oD ishparbpactivamieo afed altamdtivdhenbodimichieoflacboxtaddlye
is a nonolithic construction. Fig. 13 is a

inREREREGhicH & WifEMe@f andRviRthdif Kt dxViRd§ 1D HoMB RthiOdondtrAién.
of the invention which is unfolded, and wherein spring

stri : i i : i
r epeg% %% %t e egg‘é@glf% t he gg& a%‘é%/%@%@%ﬁ@f% , Of{lée,

oSBTt ML RSB e b e monoti
Ref erence Nunerals in awi ngs .1 box body 2 bottom
CORSHEFLION IEPRALng dafeshigpe gﬁ?@%?%ﬁﬁ%l 4 outer side of
bottom panel 5 side wall 6 bottom edge of side wall
7 si Higselgd 506, di7a anddTh stevovariaus gspgetsoff thy divicgetohstgicted in
connecting portion 10 side edge of connecting portion
acktbrdapee withshe ingerdtibnt op end of spring strip

Reference Numerals in Drawings

1 box body 2 bottom panel

3 side edge of bottom panel 4 outer side of bottom panel

5 side wall 6 bottom edge of side wall

7 side edge of side wall 8 outer side of side wall

9 connecting portion 10 side edge of connecting portion
11 spring strip 12 top end of spring strip

13 bottom end of spring strip 14 middle part of spring strip

15 concave surface of spring strip 16 convex surface of spring strip
17 folded state of spring strip 18 unfolded state of spring strip

19 intermediate state of spring strip 20 highest energy state
21 magnet 22 lid
23 wheel 24 covering sheet

25 fold inhibiting device 26 retaining and fastening element



13 bottomend of spring strip 14 mddle part of spring
strip 15 concave surface of spring strip 16 convex
waetaza1pf spring strip 17 fol ded state of spPeT/ngR003/038166
strip 18 unfol ded state of spring strip 19
internediate state of springgstrip 20 highest energy
?t?geIZ% gagnet 32 lid 23 wheel 24 covering sheet 25
0 i nhibiting device 26 retaining and fastenin
2% erfellingn©004/ 074114 PCT/ U 03/?95’3’551{'66 8 27 fgl di ng
line 28 content MODES FOR CARRYI NG OQUT THE | NVENTI ON -
Preferred Enbodi nent A preferred enbodi nent of the
~device of the present invention is illustrated in
MODES FOR EARRY INGKOUSSTHEOINVENTAEON nBreferred fomb glhimeht
2, and two or nore side walls 5, and the

correspaondi hg nupber connect ] ortions.9 an .
springr W?d;%mg‘ﬁ;%%t Q(%{Ji]ée &p}?‘@f rtt;%ﬂ‘%@?‘?% GYiCReR 1S lﬁ?ﬁ?ated n
bottom panel 2 is rectangular, and there are, ,

Fige & p8c {lihgdoy has pbedy Lhaeingabpiom panelifs apdiyet mpyg side walls 5,
portions 9, and four spring strips 11. Side walls 5

ardlrthe omtspomfingnymberaficanubcting abitiensfitaed saing stops 11. In the
exanpl e, cardboard, plastic, wood, netal, etc.

preRRRE ClibadinRAk, th®BSttdh ga@l magRcohgday, ai@tiekd ak, revptictilely, four
is soft, strong, and thin and is capable of folding.

St IEIEST5R D OMRADE s BRSSO ARy 90 mas
oGRS BRI R S OB ROk o, o

The spring strips 11 serve to,unfold, the box flat, .
Cenpgctieg perfigns haregpadesdany m?éeriai Whiel lss%gtp%t.rorgaemf thin and is

spring strip 11 has a biasing such that when unfol ded
capable off feldiplgt Sndedsdgeh? of bottom panel 2, and bottom edges 6 and side edges 7

of side walls 5, and side edges 10 of connecting portions 9, are provided with magnet
support 21 for enhancing support strength of the box. The spring strips 11 serve to unfold

the box flat, and to fold the box securing it into shape.

Each spring strip 11 has a biasing such that when unfolded and straightened, the
spring strip maintains its straightened shape, but when the strip is bent, initiation of self-

folding occurs and side walls 5 are self-raised to form the box.

Spring strip 11 is made of material having a continuum of mechanical energy
states. An unfolded state 18 of the strip 11 is a stable state of equilibrium having high
energy. In the unfolded state 18 the strip 11 is extended linearly in the longitudinal
direction and has a slight curvature around the longitudinal axis. A folded state 17 of the
strip 11 is a stable state of equilibrium having low energy. Between these unfolded and
folded states is a continuum of unstable non-equilibrium states, most of which have

energies intermediate between the energies of the unfolded and folded states. In these



spring strip maintains its strai ghtened shape, but

when the strip is bent, initiation of self- folding
woeeynsiand side walls 5 are self-raised to for@m/Ukm®03/038166

box. Spring strip. I 1 is nmade of material having a

conti nuum of mechani cal energy states. An unfolded

state 18 of the strip 11 is a stable state of

equi | i brium having hi energy. .l n the unfolde ta
mnesm@mwsepﬁxgy stafes; the é&%gﬁagﬁ f&ﬁe%msnoa apﬁ@lsky refeates Hs energy
| ongi tudinal direction and has a slight curvature
aralrmmﬂstmhadlrmrglfolddd plates.axis. A folded state 17 of the
strip 11 is a stable state of equilibrium having | ow

energy. n thes nf.o0
cont a0 sanyeasra ARt B chRlp 8RR hESpldpical
whi ¢ch have @ger gi esﬁiﬁ er medl ate between the ener gi es
pejentiah gngiay of Bedtihb 1 i€t ates. In these WO
2004/ 074114 PCT/ US2003/ 038166 9 internedi ate energy
st at gk g ke bpth'esgrﬁﬁlfls kde [rPbidedstard sTeRs ﬁﬁ?q m,(Sj\lvuich has a
de

rel eases Its energy and noves toward nore fo
t .
h]lghl%g?erlsg%h\g 1 Satgﬂéﬁa{vi\gl'étﬁ rb(f\%ea%xﬁéﬁ%r}h% kdld'&f &4 %'1'??)1‘ tg%?}n 11,

oten
trip 11 At theleft

f the t te. d of the
wichRs p o Rlergi Bgiohe SideEoidh 168 reat ofbipBle st gunrieerey
has a high ener while at the right side of the

Slightisthigher thao theslodths folded statey Ganseausnily.thp atiened wiipoimains in
has a | ow energy. Near the folded state is a region of

thensifeliddestatt ahabit of pushet et of $ilis edntilibyrivnh glaer aridhpast thé attermediate
of the folded state. Consequently, the flattened strip

stﬁ%%hﬁs Stetifed bfe Qﬁgx%hgleﬂn&ﬁﬁbﬁergg%y 20.1Thd $rip ushegombiheously

equl It brium state and the internedi ate
{ t
b, 5 G T A 0 8 B o'
eyl oo ot T L& e eﬁia‘?w%é ?ﬁ%%hast %assff%rtegample

19 by an external restraining force, ch fo
magaghsheports 21 of side edges 7 of side walls 5. A folded or partly folded strip may be

flattened by for forcibly unfolding it. If the strip is pushed flat past the highest energy
state 20, then it spontaneously snaps into the unfolded state of equilibrium. To flatten a
folded strip, or fold a flat strip, the strip must be given sufficient activation energy to push
the strip over the peak 20. Once pushed over the peak, the strip relaxes into the folded

state 17 or unfolded state 18.

The activation force required to fold the spring strip 11 is generally proportional to
the spring strength. Activation force measurements may be performed with a standard

Wagner Gauge used to measure activation forces and physical properties of materials.

Strips possessing the essential defining properties described above may be

composed of any of various materials such as metal, plastic, or other suitable natural or



magnet supports 21 of side edges 7 of side walls 5. A
folded or partly folded strip may be flattened by for
wo ooogiobdiys unfolding it. If the strip is pushedrdT/E82003/038166
past the highest energy state 20, then it
spont aneously snaps into the;unfol ded state of
equilibrium To flatten a folded strip, or fold a
flat strip, the strip nust be given sufficient )
syabetis eempeindres fgyous e pBticrreusdaminaiey 1n g prefeared egbodignent of
Once pushed over the peak, the strip relaxes into the
thé presend inention thestrp iverfapased oBeaiben yBing Fiesl -asmisjaltailley treated
force required to fold the spring strip 11 is
bySeWell-ahbivn REREY 6fl cdilitlg, tvindihd)@end orinming thiat msgitsin a strip of steel
Activation force neasurenents may be perfornmed with a
a3 ol %r%ﬁk@fed%gﬁ 1449 6kifuid%e B8 kbt (BB energetic

es and physical properties of materials. rips
. on i al s : -
L S Y R
s B Bkt SFeSuiet it S el Rns

conpound or ferrous or non-ferrous lam nate. In the
diffexshifoldig sadbioaidrdbiierent foldingfoseessent i nvention, the

strip is conposed of carbon spring steel - a netal
al | - i A oy
i natolTaRE e pR ek G FPEERR B P Thetors i

havi n slight arc ceniered around .its longitudinal
DI e M SRR IhE ShrgBot 1S B oeO O 1Re box so
descri bed above. The process can be adapted t? strips
thet the self-feldingiof dhe spriag stril Limerescasidn ity upsige 3@llp e-
adapted to create strips having various properties
suchTagrevehtfifnexgmntedfinitidtiog of sedii-foldingl ofiih fsprienstrib dll diha gpring
forces. Self-folding occurs on the convex side 16 of

| Lied with the rdiafigy dévicd 35, vnaf iahmik @ beadihaved
ﬂ?ﬁgmﬁgﬁﬁﬁbéﬁgidé 15 of séﬁ%nglgtrip 11]face t he e

Gy [ IR LS ARt
sleeve which press fits over the top end 12 of the strip 11, or may even be a simple
winding of inextensible tape or other materials around end 12.

To assemble the box, (i) bottom end 13 of each spring strip 11 has to be connected
to the bottom panel 2 and fixed with the retaining and fastening element 26, as shown in
Fig 7; (ii) side walls 5 have to be connected to the bottom panel 2 such that they can
unfold and rise as it is shown in Fig 8; (iii) side edges 7 of side walls 5 have to be
connected to respective side edges 10 of connecting portions 9; and (iv) top end 12 of
each spring strip 11 has to be connected to one side wall 5. The connection may be
secured by means of retaining and fastening elements 26 located, respectively, at the

outer side 4 of the bottom panel 2 and the outer side 8 of side walls 5.



To prevent unexpected initiation of self-folding of
the spring strip 11, the spring strip may be equi pped
waowaoh/ot41e4 | nhi bi ti ng devi ce 25, which inhi bit sSP@r/US2003/038166
bending and initiation of the folding of spring strip
11. The device 25 may be an |pflexible tubular sleeve
whi ch press fits over the top end 12 of the strip 11,
or may even be a sinple wnding of inextensible tape .
or oh hex isapeeatinglag fcralrﬁrm dWeenithe 3pringstaps bhpprnested iy e side
(i) bottomend 13 of each spring strip 11 has to be
wallsrinee seaightened, iiee ot is onfopdedeindis avallableasd: shieetrorichet. When
retai ning and fastening el enent 26, as shown in Fig
thd spririgl shrify Hearalibialybodng ke bex i eadynsreiedotis nofial shape by self-
bottom panel 2 such that they can wunfold and rise as
folscfi S HOBy Liftide & Be sldeivhallsS, dR1BAYESE Unfoldisd & Bealond
ave to be connected to respective side edges 10 of
conngct I ' , [ top end 12 of each
1E@%?? g gﬂ??ﬁﬁ§&&%§§e%%“@@gg%g%%bted to one side wal
5. The connection may be secured by neans of

r et afly g raaghives emetgofaltiacandms, Z6r dxaamled lid 22, wheels 23 and
respectively, at the outer side 4 of the bottom pane

1551 de 8 of side walls 5. WO 2004/074114
Ot%%%%ggg‘g%%ggl% 11 A box is operating as follows:
When the spring strips 11 connected to the side walls

5 arwhsh thei lgixtie neidn usé i chimke cenvenieotlyl dtbassambledsind packed for
avai | abl e as a sheet or carpet. Wen the spring

st&ta%é, RS sHowRITEFig!S. aY diYashemible tHdBoxBY used neé@dwitb Yi) release the
refurned to its normal shape by self- folding and

fal%t?@glg gyen{énist i@%xéi“cﬁséoﬂﬁec% LAE %A fe 3 riﬁ:é%tﬂ%ﬂ 01 886 the gottom

I ng can one repeatedly wthout e need t

[ he box. .Th . h j )
SRS e e Y EYE a1 s g  orsiae
ot hers, as shown.in Fiq 12. Wen the .box is ZQB in use d

wakls T fampesresHve e pigcy 10i0f SQUSHIREROTHRRS A0 &) disconnect an

detach the side walls 5 from the bottom panel 2.

A box constructed in accordance with the preferred embodiment can be effectively
used to hold the children’s toys or a person’s laundry, or to store and transport fresh fruits
and vegetables. The user can instantly turn the box into a flat sheet or carpet where all
contents 28 of the box are available immediately after an easy and quick unfolding of the

box, as shown, for example, in Fig 14.

MODES FOR CARRYING OUT THE INVENTION - Additional Embodiment

An additional embodiment is shown in Figs 9 - 11. There are two spring strips 11,
and middle part 14 of each spring strip 11 is connected to the bottom panel 2, and two

ends 12 and 13 of each spring strip 11 are connected to two opposing side walls 5.



storage, as shown in Fig 5. To disassenble the box the
user needs to (i) release the fastening elenents 26
wa@pa4giHeonnect and detach the spring strips 1RCT/DS2003/038166
the bottom panel 2 and the respective side walls 5;
(ii) disconnect and detach t si de edges 7 of side
walls 5 fromrespective side edges 10 of connecting
portions 9; and_ii [ iz_ di sconnect and detach the side .
wal IHe 30 iy »graph dlustretingibg aelationshipbopwsendhe srechaicad ppigntial
accordance with the preferred enbodi nent can be
enefdyedithe/sttip 11 asddststatdhol d the children's toys or a
person's |aundry, or to store and transport fresh

fruits and tables. The user, can. . nstantl ur.n
tho ‘BRsraiietof BOPoL 6F e T tRGH el el bmbBlihent above.
contents 28 of the box are available imediately after

an eggYunite EESKsthta10logkiRgudb 11 has thb@@ves@énezgﬁ\mb stfipkends to
exanple, in Fig 14. MODES FOR CARRYI NG QUT T

A odi g _
Tol T, s S Jo o T O PR T PR, (R ARl mbodiment
Spli stri 1 i.dd! e par.t 14, of ~each, sprin
3} b fastmbled oftieps 2l by SrpRsE 4B s AR FODAR TR R ere ot
ends 12 and 13 of each spring.strip 1 re _connected,
Figd Tulwststrsdas by <f this oflinept IW@S?}S?}&%@; 4epflgpsed) condition.
PCT/ US2003/ 038166 12 Fig 10 is a graph illustrating
the rel ationship between the nechani cal potenti al
energy of the strip 11 and its state. QOperation of the

MODES FORC SRRYING O035E THEINVENTTON+ aflternstive Embodiments
enbodi nent above. Because the folded state 17 of the
strip 11 has the | owest _ener%y .the strip tends to .

f ol dlngfigilp is shoxpy anadisralive RRbp@imsal vdhegaie theoxmedy Lisa

the box of the additional enbodinent nay be
mdhalthseohitacttionovhapiaasile wallsdrdradoldaple hleng ithbescomeid|feldéng

forward until they are flat. Fig 11 illustrates the
1iR@%70fA tRiangaabatenBNéoviets Hé st airtlcedof(the bb@dt ediel 2 and

condi ti on.
side walls 5 and connects the side edges 7 thereof so that four corners of the sheet 24

positioned between the side edges 7 of side walls 5 constitute connecting portions 9 for

connecting each side wall.

In Fig 13 is shown an alternative embodiment, wherein the spring strips 11 are

made as one monolithic construction repeating the shape of the box body 1

The box described in alternative embodiments operates same way as described in

the preferred embodiment above.

There are various possibilities with regard to the material of which the box body

is made, as well as size, shape, content and purpose of the box.

Figs 2, 14, and 15 show the box made as a box for storing the children’s toys.



MODES FOR CARRYI NG OQUT THE | NVENTION - Alternative
Enbodi nents In Fig 12 is shown an alternative
wepdveti4rent, wherein the box body 1 is a nonoPCT/OEI03/038166
construction, wherein side walls 5 are fol dabl e al ong
the scored folding lines 27.,A rectangul ar sheet 24
covers the inner surfaces of %he bott om panel 2 and
side walls 5 and connects the side edges 7 thereof so
t hat Figd@rshews therboxgnaders astage fordransposing pesmevhesein wislevalls 5
the side edges 7 of side walls 5 constitute connecting
arp afdde ofimetal fgaids. connecting each side wall. In Fig 13
is shown an alternative enbodi nent, wherein the spring

strips ar de as.one nol i t.hi.c constr.ucti on.

*epebier 14 nE1 Lo §F bohEHo5 BoF BoXTRB A convertble to a

described in alternative enbodi nents operates sane way
plate. described in the preferred enbodi ment above. There

are various possibilities with regard to the materi al

of which the box body is nmade, as well as size,

shape, content and purpose of the box. Figs 2, 14, and

h a box for storing the
I@P&&ﬂ#@&’?ﬁ?%&@&/ 074114 PCT/ US2003/ 038166 13
Fig 16 shows the box made as a cage for, transporting..
pet sAceggdinglyn thei rgedeayill sessthatthe b gbthéy inyention cgp bg gilized for a
Figs 17a and | 7b show the box nmade as a cake box,
vanfuty bf diffecsnhsterage bpglidations, fiohapersonaNugirRens to toys and laundry,
APPLI CABI LI TY Accordingly, the reader will see that

atd® aesuPhorhd bispliafv@ it esbls.aBeiBg stitdbld e thahafacturing at different
variety of different storage applications, from

siP& ﬁ%@é ari Bbferihf 8B b ubQY= ARG tdidk B fod stuffs, or a container for

transporting and storing fresh fruits and vegetables, or as a cage for convenient

transportation of pets, etc. Furthermore, the box has the additional advantages in that

o it provides for a semi-automatic foldable box, which can be easily and quickly

unfolded flat, and available as a sheet or carpet when unfolded;

o it provides for a semi-automatic foldable box, which can be instantly unfolded flat
or folded back to its erected position for storing of the contents, allowing easy
access to the contents of the box and without the need to remove the contents from

the box prior to its folding or unfolding;

o it provides for a semi-automatic foldable box, which can be easily and quickly
assembled and set up when in use, and conveniently collapsed and disassembled

when not in use;

o it provides for a semi-automatic foldable box, which, when each side wall rises, is

box-like-shaped to form the box, and is sheet-like shaped when each side wall is



and to various honme appliances and tools. Being

sui table for manufacturing at different sizes, shapes
wannetiesi al , it can be used as a contai ner fpCT/U8A3/038166

stuffs, or a container for transporting and storing

fresh fruits and vegetables, ;pr as a cage for

conveni ent transportation of pets, etc. Furthernore,

the box has the additional advantages in that

pr ovinfelded & beavndlableag e shegt écsfra?td%s@y@a%blmﬂﬂf@ﬁﬂtfawﬂlzaﬁon

be easily and quickly wunfolded flat, and avail abl e as

a sh@pamwharmﬂbldn&,@homdbotrMprtcd;it provi des for a

sem -automatic fol dable box, which can be instantly

unf o] ded t or folde its. e ect.ed |on
' CkPerids tore M SR r&@fﬁsﬁ Rhich Iy colapd

the contents of the box and w t hout the need to rermve
t he isassembled stsitg wilheccypy rhatively sreal] §08c¢iol di ng or
unfolding; o it provides for a senmi-automatic foldable

b%x, ung‘}&s%&“a DEnEAR %(tlcafafjdag}é' B XNhl apseglq and

when use, conveni ent and
dlsassenbled when not in use; o it prOV|des for a
sy it pudvidestibea Sephickalndrratinofo]dable ok, wihivhris éaablesindean be used in
wall rises, is box-like-shaped to formthe box, and

IS Smgaanh { §Cens1oRREn A Shi@PL FoxSvigidWRluked;s WO
2004/ 074114 PCT/ US2003/ 038166 14 unfol ded to be

avai | abl e as a sheet or carpet, thereby enabling
efd eittpraradastfor 4 seani-avomatic &)ﬁd@bl@ boxe whighfis Vet @coramicalcand
or transported; o it provides for a sem -automatic
f ol daﬁic&nbﬁmrrrwfdfmtérm réqmiremlehiapsed (di sassenbl ed)
state will occupy relatively small space; o it
provides for a sem -automatic fol dabl e bhox, [
r susHprevides for a pepivrematioioldabledx, W@t%&ﬁ%lwenﬂ%re@ from
box, which is durable and can be used in
readily available materials and manufacturing process and which is therefore both

inexpensive and readily adapted for different purposes and uses;

o it provides for a semi-automatic foldable box, any part of which can be easily

replaced with the new one, thereby ensuring longevity of the box’s life;

o it provides for a semi-automatic foldable box, which can be effectively used for
storage of children’s toys and will allow the children to instantly turn the toy box
into a playing field where all toys stored in the box are available immediately after

an easy and quick unfolding of the box; and

o it provides for a semi-automatic foldable box, which, if necessary, is capable of

stacking-up to bear heavy load for a relatively long period of time.



any kinds of environnment in which a box woul d be used;
oit provides for a sem -automatic fol dabl e box, which
w0 gow@TM1econonm cal and efficient it terns of PAEUS200E038166
requirenent; o it provides for a sem -automatic
fol dabl e box, which is easily;constructed from
readily available materials and manufacturing process
and which is therefore both |nexpensive and readjly
adapthedibbue desctipdornand gramplessBowld de gebeonsigued aspgijgtipag on the
for a sem -automatic foldable box, any part of which
scopaofithe easntign. Meny eilhedvasiatihng 4re passiblondccardimghh yhe scope of the
ensuring longevity of the box's life; o it provides
inféHtiod i§@é’ci:mﬁuécog;aﬂiee;1aimh dadbiteiriepal eqdivalbntsan be
effectively used for storage of children's toys and
will allowthe children to instantly turn the toy box
into a playing field where all toys stored in the box
are available imediately after an easy and qui ck
unfol ding of the box; and o it provides for a
sem -automati c fol dabl e box, which, if necessary, is
capabl e of stacking-up to bear heavy |load for a
relatively long period of time. WO 2004/074114
PCT/ US2003/ 038166 15 The above description and
exanpl es should be not construed as limtations on the
scope of the invention. Many other variations are
possi bl e. Accordingly, the scope of the inventionis
detennined by the clains and their |egal equivalents.
WO 2004/ 074114 PCT/ US2003/ 038166 16 CLAIMS: Wat is
clained is:



1 An universal sem -automatic fol dabl e box conpri sing:
(a) a box body having a bottom panel and at |east two
wG@@e/0ndld s connected to respective side edgeRCDUSHaA}/ 8166
bott om panel such that said side walls can be
unfol ded and raised; (b) internal or external sheets
connecting side edges of said side walls, respective
corners of each sheet positioned between side edges of
ChA[Mdent side walls formng connecting portions for
connecting adj acent side walls respectively, said
conrwhitiinglapned isons are capabl e of fol ding when the
respective adjacent side walls are raised; and (c)

1. el ongah@desal semfi-ahdhiagc $F1dablgbst comprisiegch connect ed

to said bottom panel and at |east one side wall, said
Sprifg StIdRsd 9%%% aq;o&&nﬁﬁlnél dridladl 1dast tw*orhﬁ:[ee\bédlsfo@hﬁ&ted to
sai SI de wa and Tormthe said self-fol ding

spring % eeéveesagy?d%@%/ hP%K?bW 9é3{rt?erl gl:.l(glh hMl 1&@@31?5)(0% be

si de and "THS proper tene

hol ds |ts r.a ned shape, and when bent |n a
predeterﬁl‘gé“%%Fé@FF% it self-folds. 2. Said box of
claim1, wherein said spring strip.s npased of

car dbh spnicripl ot edprnal @eetSﬁP@leﬁB&g gfle Eﬂfﬁsﬁg §a1gmgigrv@11ﬁ,

said spring strip is conposed of a stiff plastic

mat er i al .rey@ctODA04 of dachGitatBRsitsnBESEeen side eflgesaf afljacent
box of claim1, wherein said side walls are connected

to sai d hgid walP@aaing dehatingpbitionafist oanettinpadjasern sile walls
connected to said si (%e edges of said side walls

det achabl r%ﬁqe@ﬂgelf aafh &%ﬁédgﬂlgﬁbﬁi&é afd EapaBIBRE &18RgtWhen the

said botto anef’ and sal

respective adjacent side walls are raised; and

() elongated self-folding spring strips, each connected to said bottom panel
and at least one side wall, said spring strips operating to self-fold to
thereby raise said side walls and form the box, said self-folding spring
strips each having a concave side and a convex side and the property that,
when straightened, it holds its straightened shape, and when bent in a

predetermined direction, it self-folds.
2. Said box of claim 1, wherein said spring strip is composed of carbon spring steel.

3. Said box of claim 1, wherein said spring strip is composed of a stiff plastic

material.



| east one side wall detachably. 5. Said box of claim
1, wherein said box body is a one-piece die-cut board.

w@2008a74d1box of claiml, wherein said spring SeCT/pPS2083/€38166
secured to said bottom panel and said side walls by
nmeans of retaining and fastening elements. 7. Said box
of claiml1, further conprising connecting neans
provided in said side edges of said side walls to

4.f aciYaid beeof ¢laiar torrseinisaig siste wallsqraeprieelsd tesaid bofqm panel
and formthe box. 8 Said box of claim7, wherein said
c onnietdchalyy yeersaidesheetragrensect@l toSaidosidroodges ofsaad sirld walls
further conprising neans attached to a portion of said
Spr i deghchebly éndtsQidXpeme Riripdard ¢vnhb@td sabf bt parel aihdigid at
of said strip at said portion. 10. Said box of claim
1, f . ! | ocki ng system di sposed at an
outé?&%Pgémgggggéﬁgﬁg? e walls to hold said adjacent
side walls together when said box is in folded
condition. 11. Said box of claim 10, wherein said
| ocki ng. system are tab and sl qt engagenents., WO

5.2004909 ha f Sen USpbRISRGRI 19 bod 15 onesaices figxtbpoard.
claim1, further conprising a lid supported to at
| east one said side walls such that said |id can open
and close with respect to said box body. 13. Said box

6.0f c$Ad Bod of Elaint hewhaeimpaidsprigg whips lage secated tgsdid hottom panel
track or other neans attached to said bottom pane
suchyddhald $& §aldddy FRnsITYSaindifh anddhsletN eRinetsai m 1,
further conprising attachnents, said attachnments
conprising any conbination of: (a) connecting neans
provided in said side edges of said side walls to

7.]c act éal,igi %E)}% of claim 1, further comprising connecting means provided in said side
edges of said side walls to facilitate interconnection of said adjacent side walls

and form the box.
8. Said box of claim 7, wherein said connecting means are magnets.

9. Said box of claim 1, further comprising means attached to a portion of said spring

strip to prevent an initiation of self-folding of said strip at said portion.
10.  Said box of claim 1, further comprising a locking system disposed at an outer side
of said side walls to hold said adjacent side walls together when said box is in

folded condition.

11.  Said box of claim 10, wherein said locking system are tab and slot engagements.



i nterconnection of said adjacent side walls and form

the box; (b) retaining and fastening el enents di sposed
wa@rooatn74ut er side of said side walls and sai dP@ODUBIING/038166

panel , said retaining and fastening el enents desi gni ng

to

secure said spring strip to said bottom panel and

said side walls; (c) neans at%ached to a portion of
said spring strip to prevent an initiation of
self-folding of said strip at said portion; (d) a
| ocki ng system di sposed at an out side of said side

12nal | $aid botof daismai cfurthelj eogmising adéd svapipbed wops {dast onglsaidl side
said box is in folded condition; (e) a lid supported
t 0 akallseash 110 6ai8 diddas opken Ml dlSseSuichrebheat ts@idibdx Bbdyan
open and close with respect to said box body; (f)
wheel s, caterpillar track or other neans attached to
said bottom panel such that said box can nove; and

lé 9) §lar}é{ P&E hF 81 {@1% tlffglptggpéo%ﬂrgﬁ{é \Jvltle%ﬁ Qﬁe}ﬁfar %gk or other means

utili

14.

ron o

attached to said bottom panel such that said box can move.

Said box of claim 1, further comprising attachments, said attachments comprising

any combination of:

(a) connecting means provided in said side edges of said side walls to facilitate
interconnection of said adjacent side walls and form the box;

(b)  retaining and fastening elements disposed at an outer side of said side walls
and said bottom panel, said retaining and fastening elements designing to
secure said spring strips to said bottom panel and said side walls;

(©) means attached to a portion of said spring strip to prevent an initiation of
self-folding of said strip at said portion;

(d)  alocking system disposed at an out side of said side walls to hold said
adjacent side walls together when said box is in folded condition;

(e) a lid supported to at least one said side walls such that said lid can open
and close with respect to said box body;

® wheels, caterpillar track or other means attached to said bottom panel such
that said box can move; and

(g)  any other attachments facilitating use and utilization of said box.



