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STRUCTURAL ELEMENT FI ELD AND BACKGROUND OF THE | NVENTI ON The préesent
invention relates to a collapsible structural elenent an

parti cuV®A02648% a col | apsi bl e beam whi ch can be fol ded i ﬁ%ﬁhJEZ°f9§§§act form
Col I apsi bl e strucfysal elements are well known in the art. Exanples of such
col l apsi bl e strucfigral elenments are disclosed in U S Pat. Nos. 395, 086;
979, 408; 1,0 100, 829. {10 However, none of 0 fons

descri bed i njmgﬂ m‘\ tents disclose a collapsibl ew\wﬂ‘wmgm\& enent
such as a be Je. of a material having a self nenor chmmgnabl es
expansion of the structural element so as to adopt to a deSired three

di mensi onal confo j i f tural element froma
packed confi gur at“lg@#ﬁ?‘gggﬁﬂgﬁﬁwﬁm%%ﬁ%ﬁTﬁere is thus a widely
recogni zed need for, and it would be highly advantageous to have, a

col I apsi bl e structural elenent such as a beam whi ch can be expanded so as

t o adopt FIELR AND BACKGROUNDORSTHERINYENTION i on upon unfol ding of the
beam from a packed configuration into 20 an open configuration. It would be
further adva : | whi ch can be
used to suppg? t Iinrtté%r&g?rﬁagl? Eéséﬁagﬁghéﬂﬁl%u@]&ggﬁeﬁ@%hﬁmy 2003 WO

001 26482 PCTI 1 L99100586 2. e.q,, .a stretcher, bpi .or a |l adder and which
ur t hes Eioko PRTCHBAI0 A coUERTBN; tam ibieh Canuts Talded it adoribhent 1t woul
be further advantageous to have such a coll apsible beam, which is made of
a mat eri fdmhavi ng a predefi ned shape thereby enabling 5 expansion of the
col | apsi bl e beam so as to feature any desired three di nensional

onf ormati on. ﬁ?&ﬁs i i t he
gefi ci enci es gf th(l;alﬁ gls)'g{i/éete{)aét% gﬁ%%@%ﬁ?@f‘%@%@%&??%ﬁﬁg?eaches a

reel abl e er havi inflatiaon neans _that.al l.ows e r to expand
after be%ﬂ‘g{‘z%‘ G %i@g stpgiorak glsm@néﬁ Q%H}sglqggga{ne&j g/r tlﬁ%ﬂ?ﬂeqss hol | ow
interior permt the

395,086; 979,408; 1,053,933 and 1,100,829.

10 However, none of the inventions described in the above patents
disclose a collapsible structural element such as a beam made of a material
having a self memory which enables expansion of the structural element
so as to adopt to a desired three dimensional conformation upon unfolding
of the structural element from a packed configuration into an open

) 15 configuration.

There is thus a widely recognized need for, and it would be highly
advantageous to have, a collapsible structural element such as a beam
which can be expanded so as to adopt to a desired three dimensional
conformation upon unfolding of the beam from a packed configuration into

20 an open configuration.

It would be further advantageous to have such a collapsible beam

element which can be used to support a larger structural element such as,



“ menber to retain its shape while unreeled. Wien reeled-in, the mérnm 2@
collapsible into a conpact form SUMVARY OF THE | NVENTI ON 15 Acc g é
the present invention there is provided a collapsible str I enent ,
i ncl udi Y 0082, | exi bl e structural menber having a pr edi&éﬁ@@ggﬁ hr ee
di nrensi onal conformation; and (b) a hollow defined by the three di nensional
configuration of the flexible structural nenber, wherein the flexible
structural nenber may be col |l apsed 20 as to 20 substantially elininate the
hol I ow, thereby enabling folding of the collapsible structural elenment from
an open e@f agtresthiarp bridge or pdedder snhfwhich d{)l'rtthnr enmhlles [comipatte struct ur al
nmenber readopts the predeterm ned :- 2 MAY 200 WO 00l 26482 PCT/ 1199/ 00586
3 three di i I i nfol ding the coll apsible structural .
ﬁ?éolﬁﬂém bggc % gﬁg%? fsﬁ‘a&hﬂﬂl s tand ;

el ement nfiguration into an open configuration.
Specifically, acc jng to th resent inventiop there | rovi ded a

col | apsi bl e b@a‘ﬁ?m%%?rfﬁ?%e Yﬁt?’%&.o"@éf’ ee?“&ﬁg%ltcgéal?ql Ri95P® structural 5
menber having a predeterm ned cross section; and (b) a holl ow defined by

t he cr oswhighcisi madefoftamatérali dwving tar predafined shape thereby eaablinghe f 1 exi bl e
structural nmenber may be coll apsed so as to substantially elimnate the
hol | ow; i ! a en

confi gar gﬁﬁ@nﬁgﬁépﬁiggﬁggﬁa&&r%%ﬁs ?ﬁ%@%i%ésﬁ?éa@f%gi ble 10
structu:ngl rrerrbei rgﬁ%oll%)ts t he predeterm ned cross section when unfol ding
t he beanfEREAn2! £P M ed configuration into an open configuration.
According to further features in preferred enbodi nents of the invention
descri bed bel Anpthengridrert deeice thatcatiensits tendreedyrthe defidiemtsessofl5 first and
econd nenbers) the first and second nenbers being interconnected so as to

define t{p HvkQitedts GO THARY %sog,tgjﬂd. faant fté&cﬁegﬁg H{)e@a%lb éneéer r ed

enbodi nents of t'he invention described below ) the beamelenent is used as
a stretcher. beam .Alternatiyve t he .beam el enent nmay. be. used as a | adder
beam or Ylﬂééng]ﬁtlﬁgameaﬁﬁ&ﬁﬁééuﬁﬁ’ﬁy% R ?frsTg‘? tﬁ’@%@a@f@?. gﬁ‘ﬂ‘e present
invention successfully addresses the shortcom ngs of the presently known
conf i ¢0r unyesled. inflatable ¢lements dodated withi its thollomuinterior permit the

member to retain its shape while unreeled. When reeled-in, the member

is collapsible into a compact form.

SUMMARY OF THE INVENTION

15 According to the present invention there is provided a collapsible
structural element, including: (a) a flexible structural member having a
predetermined three dimensional conformation; and (b) a hollow defined
by the three dimensional configuration of the flexible structural member,
wherein the flexible structural member may be collapsed so as to

20 substantially eliminate the hollow, thereby enabling folding of the
collapsible structural element from an open configuration into a packed

configuration. The flexible structural member readopts the predetermined



' - 2°MAY 2003 WO 001 26482 PCT/1L99/ 00586 4 el enent such as a beam nmade of a
material having a predeternined shape, or forced to a predeterm'ned Q2603
whi ch enabl es expansion of the structural elenment so as to_adopt desired
three diWeW8R2é48al conformati on upon unfol ding of the strugFM'a"%mgﬁérrent
froma packed configuration into 5 an open configuration. Wen using a
devi ce according to the present invention, the coll apsi ble beamelenent is
col |l apsed and rolled so as to adopt3 a conpact packed configuration. The
beam el ement is then unfolded so as to readily adopt a predeterm ned three
" di mensi othaee damensionali confotrnatii BhepBaCaiding dx allapsiBlORMNGE The

I nvention is herein described, by way of exanple only, with reference to

t he accopRaiptit Tebrfl 'APAdIEE, ¢ Rition @k@anjoﬁeﬁ Gorfigesiciect i onal view of an
enbodi nent of a col lapsible 15 beam el enent according to the present

invention in gan e ded confiquration; FIG 2 is a cross.sectional view of
the col | apsi bﬁge‘i}ﬁg&#}é’l %“r?é’ﬁqu&B ¢ PFFS#P'dﬂVfﬂPﬂnzh‘iISHF N @e‘&)nf i gurati on;
FIG 3 is a cross sectional view of a preferred enbodi ment of the 20

col | apsi bolapstklenbeanb elementointilnding b (a)han slongated flexible stowctival an expanded
configuration; - 2 MAY 2003 WO 001 26482 PCT/1L99/00586 5 FIG 4 is a

Cross Sefienihid! havigg‘/iaoé]reﬁéérﬁﬂ%éd?&%?%cﬂl%rﬁn@ R hoRW\MRfined FI G 3 in a

col | apsed confi gur oh; FIG S a cross sectronal view of a second
B v S R T e R
sectional view of a further preferred enbodi nent of the coll apsi bl e beam
menber aswocwiralgnembenenpy deeccullapsad so iasrtoi substantialy sobismidateahé i gur at i on;
G 7 is a schematic illustration of a stretcher element including
hollow, thereby enabling folding of the beam element from an open
configuration into a packed coﬁﬁguration, and wherein the flexible
10 structural member readopts the predetermined cross section when
unfolding the beam element from a packed configuration into an open
configuration.
According to further features in preferred embodiments of the
invention described below, the flexible structural member may include a
15 first and second members, the first and second members being
interconnected so as to define the hollow.
According to still further features in preferred embodiments of the
invention described below, the beam element 1s used as a stretcher beam.
Alternatively, the beam element may be used as a ladder beam or bridge
20 beam, amongst many other possible usages.

The present invention successfully addresses the shortcomings of the

presently known configurations by providing a collapsible structural



10 'col | apsi bl e beans according to the present invention in an OpeQnMAY 2003
configuration; and FIG 8 is a schematic illustration of another é&npbodi nment
of a stretcher elenment according to the present invention/ ially
fol ded MM¥§¢Hati on. 15 DESCRI PTI ON OF THE PREFERRED Ew%dﬂﬁbg?\’ﬁ@arhe
present invention is of a collapsible structural elenent such a as a beam
whi ch can be folded into a conpact form The principles and operation of
appar atus and nethod according to #he present invention may be better
understood with reference to the 20 drawi ngs and the acconpanyi ng

descri pt element such & a-bdm m&ioRd AvGa@OiRRbEag RQIEdeeamdpsBshapeRef erri ng now
to the drawings, FIG 1 is a cross sectional view of a beam el enent

accor di ngy {iBrde®P ® pRilereriifal 1sBibd, "which EXARIBHAUphALBh OF @oown [N Lhe
figure, a beamelenent 2 according to the present invention preferably
includes first and second el gngated. flexible structural. 5 nenbers, 4 and 6,
he 11 oxPERIEA! EIFERSHE 50 At BE0E Apoingd Tiree imaREReLE htoRmABRR 3 and 5 so .
as to forma hollow 9 therebetween. Preferably, each of flexible structural
menber s dpeamunfoldingtofiths stucthr) elemerit fidmta preked Zonfigerdikiminté al | y
cylindrical in cross section. Flexible structural nenbers 4 and 6 are
prefergb 0O material having a predeterm ned shape. For

exanpl g,%?@%%??%‘??ﬁgéhral menbers 4 and 6 may be rmade of netal, or a
nmetal core cowheed with el ast.orreri c(ﬁat eriﬁl. Fl exi b) e st.ructyral nenbers 4
and 6 nay feal™icd YSHiged; fPHCE | ACCPIGING \10; e, PICYEH HWVEBHOBN NG specific |
rigidity in another direction. Further) flexible structural nenbers 4 and 6
may be menltapsibld beamrgiernenteisoallapsed|and aolled socisitoradopt aanmepacat eri al .

| exi bl e structural menbers 4 and 6 nay be encl osed by an enclosing |ayer 8
preferab ftgﬂyag i I'e oneric

mat eri al ia%:kgﬁgﬁggi\guf’a%ﬁ% Zﬁ%ghmgg atggli]%g gg%gglag%nlt%hgﬂ%y pressing 20

flexible structural nenb 4 ainst flexible.structural nenber 6, beam
el enent %@p?@dﬁlewd:&’{?%a equOQP{ EARQTIRHOR. section thereby enabling

10

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way of example only, with
reference to the accompanying drawings, wherein:
FIG. 1 is a cross sectional view of an embodiment of a collapsible\
15 beam element according to the present invention in an expanded
configuration;
FIG. 2 is a cross sectional view of the collapsible beam element
shown in FIG. 1 in a collapsed configuration;
FIG. 3 is a cross sectional view of a preferred embodiment of the
20 collapsible beam member according to the present invention in an

expanded configuration;



- 2 'MAY 2003 WO 00/ 76482 PCT/1L99/00586 7 rolling of beam el ement 2 213'%% 2903
its length into a conpact packed configuration. Flexible structural r
4 and b any predeterm ned cross sectional config i i<k t heir
expanded%r@ﬁgg{%%er eby conferring 5 any predeterm ned cr oss%tgg%%?%dﬁgﬁ
configuration to beamelenent 2. Referring nowto Figs. 3 and 4, there is

- illustrated a preferred node of the coll apsi bl e beam el enent according to
the present invention. A nain |oad-cdarrying elenent 11 is provi ded al ong
the |l ength of ‘rﬁrrbers 4 and 6 and i s, connected thereto at hinge 3 and 5.
The Iength of dilEhehis 3 crass sectienalhviewap! fiife solensble beamtelement ynf ol ded
froma packed configuration, shown in Fig. 4, to adopt to its predeterm ned
t hree di meshevanial FIR G igarcallapsedsdonifiguratidri;g. 3, el enent 11 extends to

hi nge 5 connecting nenbers 4 and 6. I'n this configuration, elenment 11

provi des nost ..Su | engt h when
it isinits 1?‘&%‘1?&8(1%82{ %?Cgﬁﬁ%a\%g)b%%@?g&f?%ﬁggg%&%ggﬁqt he col | apse
of the elenent 11. In Fig. 5, there is_illustrated a_further preferred
enmbodi mentofdhe cplapsible hepmnmembes jagcording, 9 the peasgnh inVENHOBVRAY for t he
t hree di nensional configuration along the transverse |length of the beam 2.
El ement 5l lexpand¥d ¢orfipudistibnyi th Wi ng extensions 14 and 16 | ocated m dway
along its length, the extensions are forced to expand in a direction

transverse to RN 2] '- jg. 5, when
opened, extensiqt)[ns' f‘a%ﬂwg%@@g&a‘gWo%%‘gﬁ%ﬁ@??@g%%@gﬂg 14 and 16
reach menbers 4 and 6, respectively. Thus, support for beam,6 11 is provided
by both elaffBawcollapsible heamhmiemben ageerding i ghgyPrasent inkention| ig ahj s exanpl e,
the structural nenbers 4 and 6 do not have a 5 predeterm ned shape. They

are frocecxpahded ¢tonfigueatiosy secti onal shape by extensions 14 and 16. In

Fig. 6, there is illustrated a further preferred enbodi nent of the
i nvention wher gy f ' (e VAl jrensi onal
configuration gTIg;ﬁg#Ei%%ﬁe?rlét\%gfggtmg%gtog\ﬂoﬁ%ﬁfel%ggﬁeémﬁﬁdm 10

enbodi t, e r 4is not identical] to nenber 6 and (s provided with
£ collapgglee beams accord(xjng to t{]e present mvent?on in gn open

configuration; and
FIG. 8 is a schematic illustration of another embodiment of a
stretcher element according to the present invention in a partially folded

configuration.

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is of a collapsible structural element such a
as a beam which can be folded into a compact form.

The principles and operation of apparatus and method according to
the present invention may be better understood with reference to the

20 drawings and the accompanying description.



© extéensions 18 and 20. As shown in Fig. 6, when unfol ded) extensions.%pﬁﬂwqmm3
20 overl ap interconnection hinges 3 and 5, respectively, thereby providing
additional strength for the beam 2. According to another i i on (not
shown)' WORAHRA enent 2 15 incl udes a chanber filled wit h(ég%é%wogé?i ch gel
being rigidified upon heating and liquified upon cooling. Further, beam
element 2 is preferably connectable to a cooling source for liquefying the
gel and to a heating source for rididifying the gel. Aternatively, the
cooling source and the heating source _may be accommpdated wi thin beam
" elenent 2. ThBefesung mgww raavings, PG al éva cressafectipnali viewiafr ogen. The
heating source nmay include a current source connected to a resistor

recei veda Wehi! élefnft 8&ording to theMrése-inv¥RisH nd 48 2xpandéd 90586 9

Accordi ng to anot her enbodinent (‘not shown), beam el enent 2 may include

aperturesg extendi.ng.al gng its Jlength for. inserti.on of t hr ead

t heret hr %Q@O%Weebgnﬁgﬂ{e,bga?ﬁaﬁ rfg?“FHE Izuagccifm}geggt%ﬁ@rqsfewes of
apertures interconnected by a single thread such that beam 2 adopts a 3
pr edet er invepdor preferably incbndds fixsh ang secandosiongated Stexiblagtmpmralhr ead. The
thread may be nmade of a material which is contractible upon heating and

ext endgbhRnitiepd) 4a8b!6)%he HGGbR! ﬁﬁuétﬁra@ﬁﬁéﬂﬂﬁérs@ﬂﬁ%%fe@&bﬂi&c{@t shown) ,
flexible structural nmenbers 4 and 6 may feature substantially a flat shape

and may adapt 10 m cy]ipdrical ,or ot her shape. upgn fasteni ng of the
t hr ead. g}dlygg?sg%gpg I%gsoo%%/{ﬂ @qm%ollg&g%rﬁéettw&eph SPWE@?@X’L e?ci?\/ent i on nay
be used, for exanple, as a stretcher beamor a | adder beam Further, such

col | apsi bf Bexiblarsnemal tmempersed waddd featuresresshapetsucl thabbéaigy@. Furt her,
?Jch an expandabl e beam el enent nmay be used as a part of nechanical 15

ppar at P&-su%@ﬁﬁtiﬁilfc?hﬁﬂﬂéﬂ HPOORE sécigiot arm As shown in FIG 7, two
col | apsi bl e beam el eirents 2a and 2b may be used as stretcher beans.

connect i ng- el Ealine ebial Tdfesis M Sk el AP aRaRR P Car )i ng o
patient and for transferring the load 20 fromthe patient to beam el enents
2a and02matexial iyipg p predeterminedoshane: ey example: dexblespusaurdbover ed by a
members 4 and 6 may be made of metal, or a metal core coated with
elastomeric material. Flexible structural members 4 and 6 may feature a
specific elasticity in one direction and a specific rigidity in another
direction. Further, flexible structural members 4 and 6 may be made o%
15 composite materials or any other suitable material.
Flexible structural members 4 and 6 may be enclosed by an
enclosing layer 8 preferably made of a soft material such as canvas or any
elastomeric material.
As shown in FIG. 2, when collapsing beam element 2 by pressing

20 flexible structural member 4 against flexible structural member 6, beam

element 2 adopts a substantially flattened cross section thereby enabling



" canvas sheet 12 or any other flexible material. 2 MAY 2003 WD 00/ %% 2003
PCT/1L99/ 00586 10 Further as shown in FIG 8, beamelenents 2a and 2 y

be col |l rolled along their length so as to fold her into

a . con%gég%éggﬁed configuration. When unfol ding the stre%lg %Irggg{:o?%?n a

packed configuration (FIG 8) into an open configuration (FIG 7), beam

el enments 5 2a and 2b readopt their Jpredeterm ned cross sectional

conformati on When using beam el enents 2a and 2b as | adder beans, connecting
el enment s Fl 7) are us as | adder, | eyels. Coll apsible.beam el enents

" accordi n?ﬁ?%gtﬂEMeﬂFWHgéwtqiw lﬁ%gtﬁsgﬁof%rc ﬁ%‘i‘rﬂ%‘f‘ﬁ g any three

di nensi onal construction, such as a tent. 10 Further, although the

i nvent i ononf3@urpden. herei n described with reference to a col |l apsi bl e beam
el enment, its principles of operation may be used so as to provide any two

di mensi onal opjdxipiResticHRAP hfisbers 9 dxﬁpéilﬁ%}ea&dl{t%&%r@het@hﬁiﬁﬂt s. Wile the

i nvention has been described with respect to a'limted ) 15 nunber of
enbodinents, it.wll be appteciated that varj ations, .nodifications and
ot her apHiQes Sestifal onfigBrauaR. i M FRpAnded fRm. thTabY GORSERBE 11 WAT | S
CLAIMED I'S: 2 MAY 2003 PCT/11L99/00586 I. A collapsible beam el ement,

i ncl udbnany predetermined enoss: sedtibhalx¢dnfiguration i beamtalementn@nber having a
predet erm ned cross section; and (b) a holl ow defined by said cross section

of said flexikbﬁ:rsﬁfgttfdm@ﬁ .r{ta%m,\m&leq&ﬂmﬁiafhdfé Yefir€d fiddgct ur al  menber

is collapsible so as to substantially elimnate said hollow thereby

enabl i ng | di of. i d beam el enent .,from an open confiquration into a
packed Cgiﬁ?egﬁ{)ﬁw%hl,seafaw EImERt, actording) @Xﬁ’(ﬂg eéf”t“ulﬁvﬁpgfm er readopts
spi d predeterm ned cross section when unfolding said beam el enent froma
packed cmain ipadacdroyingrelemeant bpénprovidddgalong ithenlength dfimemberagsi bl e beam
el ement of claiml, wherein said flexible structural nenber includes a

o g Baands EOTRRLE 0 it 93549210 UK il

10 is such that when beam element 2 is unfolded from a packed configuration,

shown in Fig. 4, to adopt to its predetermined three dimensional

configuration shown in Fig. 3, element 11 extends to hinge 5 connecting

members 4 and 6. In this configuration, element 11 provides most of the

support for any load placed along the beam length when it is in its

15 unfolded state, whereby members 4 and 6 avoids the collapse of the
element 11.

In Fig. 5, there is illustrated a further preferred embodiment of the
invention wherein further strength is provided for the three dimensional
configuration along the transverse length of the beam 2. Element 11 is

20 provided with wing extensions 14 and 16 located midway along its length,

the extensions are forced to expand in a direction transverse to element 11

when beam 2 is unfolded. As shown in Fig. 5, when opened, extensions



3. A collapsible beam el enent, incl uding: .- 2 MAY 2003 WO 001 26482 MAY 2003
PCT/1L99/ 00586 12 an el ongated flexible structural nenber conprising first
and seco S interconnected at first and second inte '
poi nts t§98§ﬁ§§§5a hol l ow . having a predeterm ned cross sggﬁﬁgﬁﬁhg Qrein
said flexible structural nenber is collapsible so as to substantially
elimnate said hollow thereby enabling folding of said beam el enent from an
open configuration into a packed cordiguration; wherein said flexible
structural mnenber readopts to said predeterm ned cross section when
unf ol di ng14nd Kcteack | members ¢ andH, gasnestivelpniThyis: suppertifar beam. open
configuration; further including an el enent coupled to one of said
i nt er connggtisopropidedt by ebotle relemenell Pnahdt membenotlh sid 98 slokgnider s, said
el ement having a length sufficient to reach the other interconnection point

of said rs when said beamelenent is unfol ded into an open
configuratron;, said elenent providing support for |oads placed upon said
beamin its unfol ded state. , - ~ MAY 2003 WO 00l 26482 PCT/ 1199100586 13

4. The beam el Bhdhis exameplei e strupairali mesers # axd 1§l doseotubave al | rmenber
s made of netal. 5. The beam el enent of claim3, further including

ext ensi §nprajeeantinédsiaiped Thélade ROWinfRILeirddros® Nectiomdlkhapé Bpsi on menbers
expanding in directions transverse to said el enment when said beamis

unf ol ded sijte sides of said nenbers, thereby providing support
in a di re%?ﬁeé%ﬁ@?%gga& rLée' to said beam

In Fig. 6, there is illustrated a further preferred embodiment of the
invention wherein further strength is provided for the three dimensional
configuration along the transverse length of the beam 2. In this

10 embodiment, member 4 is not identical to member 6 and is provided with
extensions 18 and 20. As shown in Fig. 6, when unfolded, extensions 18
and 20 overlap interconnection hinges 3 and 5, respectively, thereby
providing additional strength for the beam 2.

According to another configuration (not shown), beam element 2

15 includes a chamber filled with a gel, which gel being rigidified upon
heating and liquified upon cooling. Further, beam element 2 is preferably
connectable to a cooling source for liquefying the gel and to a heating
source for rigidifying the gel. Alternatively, the cooling source and the
heating source may be accommodated within beam element 2. The cooling

20 source may be a source of liquid nitrogen. The heating source may include

a current source connected to a resistor received within the gel.



6. The beam el ement of clainms 3 or 5, further including an exteQ-siZmMsAY 2003
| ocated at both ends of one of said nenbers so that said extensions overl ap
said first an econd interconnection points to provide a%#?l upport
for sai dw&“&fﬁ%ﬂﬁen unfol ded into an open configuration. Lgﬂgdé%éel enent
of claim1l, wherein said beamelenent is used as a stretcher beam 8. The
beam el errent of claim1, wherein said beamelenent is used as a | adder

beam WD 00/ 2648Z 2 MAY 2003 PCT/9 L99/00586 14 9. The beam el enent of
claim1l1, wherein said beamelenent |s used for constructing a three

di mensi onal coh§eoTding & angther eRbOBEBERt(NOHSROWS), bEATNEIEMENt 2 her

i ncluding a chanber filled with a |iquefiable substance. 11. The beam

el ement ofna¢linéldd ,agéttﬁiéaedxtenaﬁigdﬂbﬂ its lenantfor iddertion ofid thread i gi di fi abl e
subst ance. 12 The beam el ement of claim1, further including apertures for

i nsertion e tructural
menber ad Oyé@ S‘g"édgﬁéﬁﬁ}? @g% %?@&ﬁ@@@%%sﬂ? Eenl ﬁﬂésggfd t hr ead.
13. The beam el enent of claim 12, wherein said thread | S c contractibl e
upon heat apREIUERS laterconnseied Wyparsingle thresd such. thah beam 2 adopts a
A [Y.Asl . AS. A Ay39. A& . A LA Ay(), Ms
QR&8{ Nh5i pwdetedmaadcaﬂo@ﬂsealmi codfigfudation by fastening the thread. The
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] c<al] c<aU
calcal] c
1I'S{} E{ \l/J] o] G;ﬁgé“aag al]e%}’gﬁ]oé 5] ‘83‘?&‘3‘1 %’gicgalf ch]nggfté%l]e&gio&?%%‘t}n&alca] c
a] ca) ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca! *%@b{JY[{val gb] X]c]c
a] ca] ca] cejtendabde vppr £pekinga] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]ca]c
? ca] ca] ca] ca] ca] ca] ca] ca! %5: "5s=p(9TV% ztoj e [V]] ca] ca] ca] ca]ca]calUca]c
U] Ca] i:?] 0\6/1\]/ ca] As¢eiitde ] aither] waligatatishqabe sioval); dlexdbleadrarineel ca] cal ca] ca
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ca] ca] ca(, Nils sh %10114) ﬁ‘%}.('), two coI{%ps&bl(e)beam elements 2a and 2b may

be used as stretcher beams. Collapsible beam elements 2a and 2b may be
interconnected by means of connecting elements 10, the connecting
elements preferably for carrying a patient and for transferring the load

20 from the patient to beam elements 2a and 2b.
As shown in FIG. 8, connecting elements 10 may be covered by a

canvas sheet 12 or any other flexible material.
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configuration (FIG. 8) into an open configuration (FIG. 7), beam elements
5 2a and 2b readopt their predetermined cross sectional conformation.
When using beam elements 2a and 2b as ladder beams, connecting
elements 10 (FIG. 7) are used as ladder levels.
Collapsible beam elements according to the present invention may
be used for constructing any three dimensional construction, such as a tent.
10 Further, although the invention has been herein described with
reference to a collapsible beam element, its principles of operation may be
used so as to provide any two dimensional or three dimensional collapsible
structural elements.
While the invention has been described with respect to a limited

15 number of embodiments, it will be appreciated that many variations,

modifications and other applications of the invention may be made.
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1. A collapsible béam element, including:

(@) an elongated flexible metal structural member having
a predetermined cross section; and

(b)  ahollow defined by said cross section of said flexible
structural member,

wherein said flexible structural member is collapsible so as

to substantially eliminate said hollow thereby enabling

folding of said beam element from an open configuration

into a packed configuration, and wherein said flexible

structural member readopts said predetermined cross section

when unfolding said beam element from a packed

configuration into an open configuration.
2. The collapsible beam element of claim 1, wherein said

flexible structural member includes a first and second members, said first

and second members being interconnected so as to define said hollow.

3. A collapsible beam element, including:
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wherein said flexible structural member is collapsible
so as to substantially eliminate said hollow thereby
enabling folding of said beam element from an open
configuration into a packed configuration;
wherein said flexible structural member readopts to
said predetermined cross section when unfolding said
beam element from a packed configuration into an
open configuration;
further including an element coupled to one of said
interconnection points extending along the length of
) said members, said element having a length sufficient
to reach the other interconnection point of said
members when said beam element is unfolded into an
open configuration, said element providing support for

loads placed upon said beam in its unfolded state.
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5. The beam element of claim 3, further including extension
members located midway along said element, said extension members
expanding in directions transverse to said element when said beam is
unfolded to reach opposite sides of said members, thereby providing

support in a direction transverse to said beam.

6. The beam element of claims 3 or 5, further including an
extensions located at both ends of one of said members so that said
extensions overlap said first and second interconnection points to provide
additional support for said beam when unfolded into an open

configuration.

7. The beam element of claim 1, wherein said beam element is

used as a stretcher beam.

8. The beam element of claim 1, wherein said beam element is

used as a ladder beam.
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filled with a rigidifiable substance.

12.  The beam element of claim 1, further including apertures for
insertion of a thread therethrough, and wherein said flexible structural

member adopts said predetermined cross section by fastening said thread.

13.  The beam element of claim 12, wherein said thread is

contractible upon heating and extendable upon cooling.



