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wWE0p08383 by i nvent or

WD 2004/ 083563 PCT/ US2004/ 007256 A Fol dabl e,
Expandabl e Framework For a Variety of Structural

I nvention The present invention is in the area of
structures and enclosures, including franmewrks, and
pertains nore particularly to a fol dabl e, expandable
framework that 10 is easily portable, and can be used
as the skel et onA&pldabley Beppndable Frymeyork: r yct ures of
di fferent sort sforBalaigty oh¥fradtuxah Burpe§esnt i on 15 It is
broadly recogni zed that human bei ngs have created a
broad variety of &yimvettenRgerfoKaBiagh as protection
fromthe el enments, storage of tools, travel on bodies
of water and the Iikﬁ. TéE%C§||Z'SUCh human- bui | t
structures have a fr tio vering el enments
over the framework. The franework provides shape and
strength, and the covering elenents cl ose openjngs
bet weBre HresaiiRNFREINs YIRS ate Oy GEse andrnB s HChﬂ}ngf or
i Bk that
EARR Y Es, shep AR AT, Sk, LAGbR, b Bbic s
Hensly-poetatde, sind canthgues] aasheddtletor df abroedvarigtyl of geuctyres of
aﬁﬁnﬁle, conventional franme houses, the framework for
CERL §°%St ypical Iy a matrix of interconnected beans
and boards, and the covering elenents for which may

take a variety of forms, sugh ?s 25 cl apboards,
bricks or stones, Qﬂﬁkg—"&mﬂﬁ%od panel s, and
the like. Such structures also include, for exanple,
hi gh-rise buildings, which typically have a framework
of st ke bromsifimecagniecithetdywiaren hgingt haya Freated g boad ¥aiey ¢ig
nd, tLogr jon foRPE S ld3lst P OGS
atr%ﬁ%reshfgf Seu%g?g;]%%ﬁ%ﬁnu des t%lggltgﬁt\%l\’/l’c‘s%a{gt%he césbaciet y toles
oOnhai andftioy ldes Thpicatiywi¢thivmanfroilt sxetmpk bawsia frgnework and
concrete fornms and. t ank s.well as to,30 resj
R e A G A R
LAethe LSRRG SleMBitte Blodstpenindasites hehingletenahfsas providat

al so water in the manner of boat or shti%% hul | s. cher
praiepson,der expmple: i PEIEOTSQE iterE W ERR thostractiiss.-ad pynpgrt, for

%g%ﬁpcle L€ Je iRk, for which may be inter WO
1 083563 PCT/ US2004/ 007256 -2 connectabl e rods and

bar s, Hamdn-ttade sowirds pgdefingd abavk itsludayforrxamplsy janveniopd,

%rl'zla(r:n% houses, the framework for which is typically a matrix of interconnected beams

and boards, and the covering elements for which may take a variety of forms, such as
clapboards, bricks or stones, tile (roofs), plywood panels, and the like. Such
structures also include, for example, high-rise buildings, which typically have a
framework of steel beams and a covering of wall, roof,, ceiling and floor elements.
Framed structures in the sense meant here also includes those with the capacity to
contain forces from within, for example silos, concrete forms and tanks, as well as to
resist forces from the outside, which may include not only the elements which land
based shelters afford, but also water in the manner of boat or ship hulls. Other kinds

of structures include portable units like tents, the framework for which may be inter-
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portable units are designed typically such that the
coverings, which may broadly be terned skins, may be

wo eomwesternd t he franewor ks di smantl ed or evenPEDUSENA4/007256
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up into a smaller package for transport and storage.
Framed structures in the admttedly broad 5 sense
i ntended herein further inétudes those required to
support little nore than their own weight and stand

agraiesighle rade and e, andihe envarpgsdon wiiel B2y bhfabrnigts: Widgs,
];)lfn%sole $its af c{egigﬁejd ei v{?t ch?’ﬁ% hdedy {] hich roadlyobe

ructures are-tho capaci fy to rotate “or
tedinbd sMims miayb¢ @moeed dnd thet fsdpiesrksclianvotiel o evenfolsied v into

propel lers, an nost f undament al.| wheel s. NVan

ByPRLe sFspes B Cr g o RS AP MR BT gl brosd
GEHAL Bkeh@Ed Hdrdlf furihat inelhdos iiv@e ret@ided-tb wigpdit Migtle Bdte fah fgir
ai rborne and ninLq%Eequafnent and machi nery util%ze
forvaveeihs end giand pganshhenTing. £oreXpraRlA fF T AR iHIaG SENes, fns, or

iaﬂ%o%@.?ggo MRRled akiOneHfedRbictDeY 8L Mos@u AR @8pac¥iolrState

sone raned structures provi d_e pr otection or
oorullafon instancd;, fomtaldes, cajpusels;ttinbinss, poapaBers apd mese

AR A ATyt

rimari pove or rexarpl e
canepéesng, gakksing kbadsindlfiing) sipping] drtermedod ksningerysyent

rafts, .and broadl y, speaking, .platforns of all Kkinds.
AB] PRERIBRTHEIZ Sauras _ REasCRUHELS s ﬁfpé?aéa e e
NP BivL But s8Nl 3RamR&P SV hiRN e TRt @B hct@ed Rodide Profss or
production techniques, it has been recogni zed t hat

soetpigerent fram plbhirqstion efays Bigx be Bisnesd to beadepda apkordayiect
S%?%Iﬁ% g{é lénrletnis ﬁl‘fﬂaﬁg’fr&tﬂ Movb BY l?éi‘c;vl/,cf&sexaﬁlbl%tcaﬂc?féﬁ,%a%,

rdizatian, wer cost, and expand use for
staffobdsupiess, dooks, huayamafBQansir prsiespeig, platfomnisyf Albkidy.

It is . alsa clear at . portability is i r{.an r
struct #éegmmc?fl pﬂ%‘ﬁ{}logg ?‘foérfes R En T e gz\gl)lglﬁ%%f Ll?%a%
GRpdrREteiak SdnGained inaadst pldidhdtioy tdctiiqeds) iubdsbeasretagnized that
al nost_ al ways .desir enti on

~al aq%g. S%nnar of thﬁ.ln n§5
IsHndarpizafoB i ddes AR BrITE REn O FRERcedpr e SBAI 1§ Gk Hpt gergons
fili Gt stHRRIIYAR, Bwef ERTBNPENpakPlise ForStridtGles foR hinfian
provi ded, conprisin ower hub having a first

a
q@TIopgs| are ca&arly,neqieé-elgt isflsotdipap thaigrortghifity id Hiportantdpgipctures
t -ac C ' [ > k. ' o
PR G ol Py b it l B E O oR B3 drctures i

| abmest skyagy dds@alfle.ack pl ane parallel 30 to the first

axis, a set of three or nore masts of equal |ength the
same as or less than the length of the tracks, the

nunber of masts equgamin@ry sfehéniveefiodf tracks, each
mast WO 2004/ 083563 PCT/ US2004/ 007256 -3 having a

first mast end pivotally attached at a second track
end, @pp PrkdRd tRBodiinbstlof e @fdent invention a foldable, deployable

framework for a structure is provided, comprising a lower hub having a first central

axis, a set of three or more equal-length tracks each having a first track end pivotally
attached to the lower hub such that each track pivots in a separate track plane parallel
to the first axis, a set of three or more masts of equal length the same as or less than

the length of the tracks, the number of masts equal to the number of tracks, each mast



w@b@nosssed t he attached tracks,
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end, to one of the three tracks such that the masts
pi vot in planes adjacent to and parallel to the

rafters of equal |ength greater than the |ength of

ei ther masts or tracks, the nunber of rafters equal to
5 the nunber of nasts, each-rafter having a first
rafter end pivotally attached at a second nast end

bppesd first msserq piggtal ched gt 2 segrngi@cipend, pRPopit; the first track
' inl ] hacent

B eSS 0 o 0 o ey

paslid tathe plahesat ke, attachdd srackaypyset oftiurbe éraméra galterssd cawed

entral  axi s, cqaxi.al ith the first,c I i

e it TR TR oo B S e R Rbr LS cq i o
itenppest n%@@, dabh RRBERRRE amsft aﬂﬂeﬁw}dqgvdtﬂbf anaé}gee pisa steoon;(i
pIVOt I N t_elr respective ra r anes. T a WOr
Fuos oeppaes oo el o €M BBl by RSB HEREY B8 TS
gygv%% ﬁrg%gﬁdtjd&eﬁ_t& 18] BRR pivtd BRh&YritR) diicien hbeg anal

first axis, defining, wth the | ower hub, a

steekscandres upfier by havires: seprad verstabarnesiaxial wish b st epuite giis
%g )Fh:fe %(Iphvtxﬁeé lg[g lvﬁthtegcht Ilaﬁerj pl%o?a?% re}tﬁ!tc?tg to tﬁ%&@gﬁﬁﬁb in T8&hSer

ructure wal e rafters at an o_btuse
angliag the riftees fopivoeth theistespetivesultdn planest Thiadraaewsrkgé t he

upper and. | r hubs remain axial,.the rafter nd
R R L T SR S o
gnhesli sy Hr&o%]dih@l ib hiaEwkls, ddiamef witided Iearhub, segudure
package w th the upper, and .| ower hubs at a first and

dloge besribe wppoYCh &t whvengelly HEehi seslepebe iotjsd datk a3aTpt by
ltxﬁhgts ld@ft?tg%$stft:bfﬁtu?e ®%¥sé§fd’ﬂéé 18ers & @btk &R o IR BBed Rbsts

onges era , 20 mast or track |ength, wth
eadtthsdle afs piohaamper afllleys hubfrsmein cogrdpls theeakisrsfaag Hensr

[ si.de Wi thin the package defined by the size
z‘flggﬁbé‘@?papsé?uc%hecfo?%mer hubs and the length of the
r af t eliSprefefiesanmdpfiafahe denenbdhaefolded asmpedes a pdhege

framewor k when dep] oye further conprjse

i the uRnenend 1pwer %uhbﬁ@%@%@ﬂfi Lseend QRpReiieRad pf the Rkagsy

| sPYMRA apibyitAd RngtR o LR thR kAR lendth Beip BretlGndestaE ke rafter,

| ocki ng el'enents mag constitute at | east one 25 fl ange
333

tropsinpri teabk Isogth, Wittheak se pllioinsdEaiterumasingodaacks fqldedgide by
E%rvﬁthmaﬁﬁe E%cig AR EAM by thd ARG, ﬁél%!né'i&@r Gubtshnd kiRMhgth
tracks and hu |nagommn

plane. In sone preferred
arfidedifentls sofhe pleteried vebediments #sevedle e dipagwprkarisisiepoyed
further co i.ses |locki.ng ele t,S 1 :
SRS A BT s B a8
r €doaintopdnie P Thellste-ttaole lockigg elbemsnmsy caytintmplcagenpi ns

ot R ISR 20 CREDLIEE L EoBA LRSS
g@a?éés%ﬁéﬁgolg g;dl%ﬁ%?&:‘ﬁé Hui2B6in a‘c%n‘ﬁ)&)nkﬁlﬁx%.k ets that,

rxed to eac a mast and a track, |ock the pivot
bet we énsoneegrefameil embodiments of the invention the deployed framework

further comprises locking elements to lock each set of joined track and mast into a
right-angle relationship. These locking elements may comprise pins passing through

openings in each of joined masts and tracks. In other cases the locking elements may

a set of threePCI/URIINE007256



track. In sonme enbodi ments of the invention there is a
tel escoping central post joined to the |ower hub, and

w@zaoaiosEhd e t oward t he upper hub, away from t heCTYpRE04/007256
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5 hub, or both. Also in sonme enbodi ments there are
joining elenents for jOInIng one depl oyed framework to
anot her depl oyed framework4-1n still other enbodinents
there is a through ening in the upP hub with an
bty (oation tacesh ghe R AP 2 [kt Iogh MG IVO} bRV eRpERH 1d
%% tprlnt of the upper hub. In still other enbodi nents
efre is a closed cinch passing around each of the
rrast sin@bmt bmbddimesoithe ingention thee is b bedescopingreniral ppdie 10

TR R B and i dae <P o paek L6 B o Byper

ﬁﬁ‘tﬁ oPbotRt Alsb){n éoﬁie@ﬁﬁodlhﬁnﬂﬁﬂ{e@e 4rb pomnifig Elehahtoifeg joeﬁﬁg oﬂen
sSone cases re naé be a nechani cal nechan

é?ﬁl‘éﬁeé ;ﬁﬁgletvﬁr@ ipp alosPd ey Feitl othes piog o thre
}?g[; ngﬁg%ﬁ’l@ LSSB: BRYREL & biehBig %ﬂ:g OPH klgﬁﬁcaﬁﬂ‘:’ pérBm of
n S O e

i ments of the franework i nventi on
Bievotmall fatprant hitbatppet Bibhdn ewbwhqrrea@ra@n@n@ theggsis g closed
gﬁéﬁpﬁésgigg &rgmg 0h ce)’tl t ea rrrlgsstst o % %ﬁ{le%poﬂ? Pgﬂ ti’lat(ﬁ?é’]&l?c%t nr{ﬂe
degloya| Ifﬂaﬁllaﬁdrkaﬂtén ﬁgmxﬁ:da:mts alhcsmastsrfmms pmm’@ relatwd'no dhegh
t he uni such that _masts be, extended in
dapr Yy ® EPCP F@M@W‘Wt%“éﬂ%’é?dog}ix?ﬁéh% By g Some Ccases

AR a hERGKSal nidtiRdlshde@slig ievRmRgrk foe dgssatdt, y
of rafters and upper hub. 20 In other enbodi nents of

endthe peekanispkupshosina magbe aaﬁwﬁtpuﬂ%}t eleR nasts and

raftegs ¢ %b(ﬁﬁ%ﬂtgopﬂhg g &HE%f e mhtﬁ;neﬂ?éfcﬁal YRkdhment

connecti ng e nasts an ters such that pivoting

‘bstmexcmqkk arsheabtsaoohpriseh ta@r\@taé rrl tzdnglatable anis benatsing the

t hr.ou t hat of ,de

Rt stihubir R s Oy Rils A ahe SR O o pdsifebte

fihratdhaneshit, s dhat ides inegbe é&enldéld itai deblomdfeamework to below

enbodi nents pj votal att chmenLY betvveeg rrast {} d

therlevs! of the gerplapas Facks, mylngpusylowerg ey a5 Ot Rfiqrs an

GRpReGhI Ng the masts and rafters, such that pivoting

[ accongllshed and nasts are also transl at abl e

t hr oufyhothdy @mbﬁqhments atthe frmaeverk ot aithehment detppen wasts and
e |

R TR At BREandHBL A 0 Nk 0 iR, Such

Itlmt plvotifig i hecohmplished hmdxaftctrsl alsatse tl@m&laﬂhtouah thstualt, sgch

?g&og%@‘ﬁ}}?g E’p’il]g Iileésnaéll%i l%)n gr Ii: %ac K sqea[Eere 1n p1tc %Elgened

Qh&gﬁ@ﬁapapablllty, such t hat each plvotal and

transl at abl e unit WO 2004/ 083563 PCT/ US2004/ 007256 -5
In still other embodiments pivotal attachment between masts and rafters

comprises a pivotal and translatable unit connecting the masts and rafters, such that
pivoting is accomplished and masts are also translatable through the unit, such that a
roof defined by the rafters and the upper hub may be lowered relative to the lower hub
without lowering the masts below the level of the lower hub. In some cases all pivotal
attachments between masts and tracks and masts and rafters comprise translation

capability as well as pivotal capability, such that each pivotal and translatable unit



provides fro relative translation between el enents
engaging the unit as well as pivoting. In other

wepimaasiseht s one or nore additional | ower hubsPeERTR2004/007256
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having a set of tracks joined to the masts by pivotal
and transl atable units, the additional hub and track
sets defining additional fPoors, are provided, such
that nultiple storjes are 5 provided by a single unit.
provides frp ealatiys arslation betweenglaaenty cngpinniop swit & WAl ar
r I o, o .
R R R R R e R e
ofttdkajoinedxo the nwsts by poybtat dndeensdatabiloneitsethe adlditienbhuh and

k h havi fi ack ' L]y
o aitee pR el o 68 Petrb RS SR BailRbBalofenmoof

pfovatle8 BpakiagR uhitack pl ane parallel 10 to the first
axis, a set of three or nore masts .of e uaI.Ien%th t he

same Hsngthey spect pHARPrefaREinyAitige 4 modu g Brovidgd,
1 ingdf fof@ﬁl‘é,sc%eﬁﬁwﬁhe fndiek BMARES 10Rbr KubaeikSa fireehitral

mas having a firSt nmast end pivotally attached at a
awisorgt ofithiek omere eainbinnithdraplkneath hayingtarfstiracieend pivqiplly

%{% chgci tott elongr sh&if Séa&”t?%@ic gﬂ%ﬁs Cl)ﬁ ?Eeg%?&ttﬁacﬁ’ bfé?é }?éﬁééllel

aneés adj acent to and para pl anes”o
ad tha cinee dxib, rassekef thrae eehore fnasth pEequalrlenygtir the sauid asros lesf than

P A

maihes figt maRshs pivealatiadidier a fsavhdigack ehd, bppostte fhi ifst efck
pi votally attacﬁed at a second nmast end, %pposite t he

fendsge oneeifithedhse tragks Speb that theppasisipivog nplanes adjaqsatio epd ¢

tpgleclll%lqs h).%\ryﬁne LM atlafheR AR S, RUbARRA br fBreaRtkrPET @hd €l
o the pivot planes of the attached masts and tracks,

Aenggthegreayien theullengtiaof eifyeremastscs tracksethie pamber of miters gxyahto
ith the first central axi f ) e W
heeF bt R BRI oy st g B Bl Elnapit s Ml
medn@i, opppbbiewhafirst Mest eaf, toasns of the hrvomadty) suchehat the rafters
respective rafter an t he franmework depl.oyed
PANAL FigP 58 2qipcsRide aﬁ%loaaﬁf%m@ww&’ e%%fﬁéﬁ %Iﬁfl?eﬁm?ts and
b ROSNRluph& Hub Baihg Séecddi cntral Beib botixR@ withiHeHfirttitentral axis
| ower hub, a structure fl oor havin%‘the masts each at
f

b Bstlaeribap, Witheach radee pivaiglvettedhed froihy BpRfE R 1 gdnanner
?aﬂé@g]g rﬂﬁeax??itg B ﬂ%t 'ilmhgig {e§ doHGd fé{tﬁ PRl She BRCEWIRAY élﬁﬁ%g)tygd

rs‘at an e angleto the joined mas
daveing thedtackshe aasmmon planhabstppiatly aritbgonalee the ficsh 8xis.emai n

coaxi al ,..the. rafters and upper, hub definj .
SRRt Pt hRLE e AR ARE ne VR AGHLE Boh B eubstaniapya
afpdt Apwad theybined Lk} ddjadtnt hgisia défimeg struanek willsnmdaeddagithe

to the defined walls and roof to c | ete. an encl osed
Jelige ¢ ap ebtupganglee thedeiped Hesk such i??ét tg?%? Og%ﬁﬁm?eé éndobwef

MNiu@é frRBN@hsial, A $tetdhnd @pFer 86 &MRAG BN EretrbEE, ARPSI panels
hub conprises a throqu openi ng in the conpl eted

sAffixedtiuthe tracksrand iatvenhuta caigtjtutieg & Roasprdiskigs added fetheray
%ﬁ%@%@%ﬁ%b@ggbc‘%ﬁsﬁe?e%%ﬂaﬁéeﬁgﬁuéuﬂeﬁ he WO 2004/ 083563

In some embodiments the skins comprise rigid panels. Also in some

embodiments the upper hub comprises a through opening in the completed structure,

providing a sky hatch opening. There may also be door and window openings in the



-6 skins added to the defined walls. Further still,
there maybe fl oat elenents added to the underside of

W0 b@4/083563 , providing ability for the structurBCT/US1»4/007256
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wat er-borne. In still another aspect of the invention
a conposite structure conposed of nodular units is
provi ded, conprising two of-nor e nodul ar structures

each 5 conprising a fol dable, deployable franmewor

Nt 4Gl ldsin il § Bbereil sherany pallont mans gidso
|

?-I[ rutsntH & %thée}r?t%ﬁp& vot a Lﬁﬂg’tatprt%%%ﬁ%ﬁltr&e@?oﬁga ?egvt\)/g?lehub

such Inh;atl aecaheh atpeatodf tho mmnson mccanwelpaﬂﬁalp@ret QOmPIQSquOén e

to irst.a a set nor e
E%P&P * s ity ot g o b dtagilar MR Fedhet ) o
ngtﬁshngh; foldasle, tde?bbiﬁmlehﬁhﬁevﬂiﬂlﬂ hB/fingQf IOW&SHL? va thLeafirsit centidd g
er of track eac st I rst mast
awm sgf pfyfhrge erynove qauRl- legg éréelﬁ&a%lﬁ&ew%éﬁ'ﬂsf TSR E yotallye
i bd LRSI we A8 sudtongRctfack BR ok £ §epﬁxra€éQ:{‘a§k PRSP AIRL
e masts pivot in planes adjacent to and parallel to
ttCh‘éte first pxis, acsf)t af eecermaerhawsts piasial lengthsthe sappe asior ks hpn
nl?erlen%ﬂﬁffttﬁer fFac ?; e ber %(tqﬂa%{s@ggaﬁ ‘t:"oﬁ%@ Burh?@ F‘E&s egaﬁ]h%'t

er nmasts or trac er o ters equa
thaving b éirsomadend pif otalsdtmehedachsacarfd teack kads ioppsae fhie rfistt track

rafter e pj vot al | e t second st
Gabos pret i e bl i oo i FiREp e pagPg mf
RelIS to Sl phinbd GHihd M@cHeathEdsSa sePbftBiee bmpleaifess efthqadent
to and parallel to the pi vot pl anes of the attached

Aengthsereates thap thecdrreth afpitharmasisine iragkshe BYNbeg ohradighs s to
C A
N R U R S R P
tnhwt mdp@pomgbhq firstamart emie to onglof eastines mids, purhitleat ghetrafters
i.n their respect b k
RSP b o § SRERIAE R il B0 e HOB AR RS
&tabl&l; afitanalphat hab h:b&%:m@boﬁdazeﬁtm afib caiciahwith ,the fotgfcemiahayis

with the | ower hub, astr tur r, havi.n the

S SJOU R AT e g AR T 5148 ¢ ippgT B ey

Jaﬁb@ﬁl@ thel Bdts toPWAGRMLIr FRSdcBvalaférplags, Sitel frifdawiosk &@ldy&d
and having the rafters at an obtuse angle to the

jheving thermaeksgn 8 gerAmpmplang wybstantisly ethagpeal ihihe Frsh s ower
giléﬁﬁm %ﬁl‘ tHe ﬁWﬁ@l a sthﬂ: L ﬁ&}reﬁa%l g% Iﬁ&&eé'aclhétk%ubstantlally a
ng a structufe roo a set anel s affi xed
tright dneletto dekeinathtohck cadgcertt mbtsts d@ﬁmltg f’ttlult?turﬁgwellsa‘ and@avmeﬁ)d
skins added to e def.i roof.to0 co
TR RE SR Pelsit tF s R s PERbe e uS TR Fer

Rhysieaaln asatisl] fheehfle aiBkpper heb CIINPQi stractite roud] algeof ganels
sone enbodi ments there are two or nore EigduACf‘é\f)etﬂie

sfsd it e dragksiape lpver b pRpstityfingsa flopraangd;s
Q%ﬁl?&ﬁb&lﬁ i fo'af J.o'c|6 R&t@&%@imd%&@d@ﬁ@ Wb A BGHLORSs

jacent. In er enbodi nents two or nore nodul ar
gthysielly j@sedp ela}cethneelmmsﬂ@lstﬂm%nt l evel s with masts

of on % Qomer%{b%d#{bhtgﬁhegé a8 o !)I%{@Je rﬂoﬁhlglegrugﬁrm&l s(i)(fe—by-

one or nore uni
side in a single-level composite with like-sized and shaped wall sections adjacent. In

other embodiments two or more modular structures are joined at different levels with

masts of one or more units at one level joined to masts of one or more units on a



WO 2004/ 083563 PCT/ US2004/ 007256 -7 different |evel.
In still other embodi ments two or nobre structures are

W@ oionmsBshy overl apping floor area of one str uRCT/I82004/007256
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with floor area of another structure, and joining the
two areas. |In another aspect of the invention a
maritime unit is provided:7wherein two or 5 nore of

the nodul ar structures ar e;;,\}\x?l ned, each having a
differaat lopels fin eitk ashry pm@od@@mé oF Qr@se FLRIGRITES afa YRR PY

ving | @i o ;
g R R T T
dleamemateas.and skin el errents form ng a hull. In yet

anot her ect resent .i.nvention

depl oﬁ'a?ﬂ?f’ TR 9\5‘?‘?1’“’ n& N § mepifipe it 5 Rr%w%erd Wﬂ‘ge%} o or
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th r eeImyet aotler mscttgf e p@q@a inVIeletwgtarfold@big deplatsble fegmework
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%ff tﬂe%ﬂeg{r k& gt,lrf:ﬁltha% ﬂletnﬂlgts %’P&{ thQFrF anes Qrﬁﬁ'el k@t er
having a first rafter en pl vot a yat data
sémend thestackEddiaclopposhd Brst sk efds m@tfreﬁms tra,r@m;b aleng thge

ganzghb(gf t%roglg? ggcz(h% éeit 8P té:hegtohat ! higeirs ?ff etqﬁﬂﬁexpr{h V%%atérrt]han the
Qéngther ethéragRBdr iRt Sh@ﬂﬂn‘tier aftkBers aqudl tanhe mupﬂber oﬂmﬂats
havi n asecondcntr axi s co]%sa vvlthhe

CathPEFr haying a gfstf RGP BT §7 SERH TS peypposite
Qhé’ Bisrhhsy elﬁf E@&E%@I the %réélﬁasl’ebo B thHd bheiri¥teRs PIRGYREplanes

| owm ng t rafters to pi VOt in their respective

raafac@n tqoanémelsdlelm thepivahplorss kf the pitashedimpisandracks; anslaes
f IIBP%th%g)ﬁ(ngHg ?&?d C%Hlpeﬁ taz?i? E&&Lall %étg ﬁfe[_)ﬁ\?\‘%% | IE)QS LR lower
sub mﬂﬂueaeh fdfteopwothﬂ&saﬁhbt&d meht speeabtb ata rsambstt eaanual thy a

ri an othe ed.tra at _an

ptnio T Erb o B ples “Hisi PR el e
dekkdihAGosidod platlé subv@hilatly ofRskohdl@o thaffTrﬁ asis,alefiging, otith the
angle to the joined masts such that ﬂ axes of the
d@w@rrhuhfwusmaﬂq%@és the Fath eaccaakﬁuaﬁtantia ¥a Pafieels g

g g& trA0at agafld &tﬁwtrakaﬁlw@s& Hb& thOBfer 3, ddhcERMRasts

erred embodi nents there are |ocking el enents
blefinme stradhee fvials and the rafters at an obtuse angle to the joined masts such

that the axes of the upper and lower hubs remain coaxial, the rafters and upper hub
defining a structure roof.
In some preferred embodiments there are locking elements between the first

mast ends and the tracks enabled to lock the translation of the first mast ends at any
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joined track. Also in sone the framework fol ded
conprises a package with the first mast ends
translated to a position adjacent the | ower hub and

| ocked in that position, and the masts, tracks, and
pafitiey along ajemed rack. 14lw laa?ra%@ﬁﬁamp%?tgtfﬁlﬁﬁ%@mmé% ng a
A R R
darkedintthes pogipdng yrebthé maste wacks, fndrafeay pm:@tnqbtm Ipedjacent
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e v Rie s e b ane ol Rt Ee biErR 4
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framework further conprises | ocking el ements to | ock
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ssméaasesn@gt Bro tﬁh %a%%eg Gl ORI el Bar G AT th 3 oRIISR
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f-Q8 1rh@ rHr A 1d %pdlcfeéfmatf SARREMD ekehl 7 2 3L H@ track, lock the
Sep 'oyed g work. Still further there may be a
uhwmbgweﬂpeﬁmmghnwkthe upper hub 20 with an openi ng
area of a ni.fic i O . L nt
of th gl 1 p p e r dlgwn% nl%ter%gl%i@ecﬁglgéco%ﬂg g gﬁﬁ\%[ ﬁz}slt B Een%gttdoﬁlE
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R ey Peitiny et B St e SR Gt AR P oS
tda BlohddaFdsewlosk. vmiucfantéa ererhay t atBioabih dpenPighe the ubp’er ifn
than ninety degrees. Still further, there

rEEPRrTiPeRINg He leh@qa@frpwcﬂf dhersyeipH doogpyint P&%@W hub.

R SorfleRA O AABE Ll ] a!@sf H@% san%m&n@aéh Bl BsiFYShEM
I'n sone e di ment s nvehti on pivot al

dtanaeiorke sichiiet Weemchyia thesleplngkd frmmrlc dimpts ilsesasts from
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that masts may be ext | oyed framework to

HENSW Ok for feploymegt v&ih],pgnde%e Ia line argde ulley system.

In some embodiments of the invention pivotal attachment between tracks and

masts comprises a pivotal and translatable unit connecting the tracks and masts, such
that pivoting is accomplished and masts are also translatable through the unit, such
that masts may be extended in a deployed framework to below the level of the co-
planar tracks, simultaneously lowering the assembly of rafters and upper hub. In other

embodiments pivotal attachment between masts and rafters comprises a pivotal and
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of rafters and upper hub. In other enbodinents
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a pivotal and WO 2004/ 083563 PCT/ US2004/ 007256 -9

transl atable unit connecting the masts and rafters,

such that pivoting is accofplished and rafters are

al so transl atabl e through the unit, such that a roof

demla:telde it ecmaectiag the rnzasts andiraftprs, suplp@ﬂt mmﬁlnﬁwcménphshed
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Qh igﬁl?gcthe?uﬂ@ds'%@eﬂ a Bivbiigy. mast s by pivotal and
trans atable units, the 15 additional hub and track
sets ddfoiniserge mlmdtm@rfﬁa?nem Borenddigiged lavea hubp are prayided

r er
SOl RO R Dl Rl el lakBle BRE U
mddmonhé tipb arﬁkmpk betd deginingfadditlarisl Bporelepdhayatiphdtiple siveesork
havi nq% a | ovg\.ﬁeb h[ub having a first central axis, a set
JFOHHHRY a5l equal -1 engt h tracks each having a

first Iﬁy@@ifotwdsg@bt\wmlﬂreseﬁ%@hﬁmsdm@ strid@urke Gy 6 vibiadh
such that each track pivots in a segwfate track pl ane

(FRPRriFiag a fol abien depiasple gmppworkpag & Brves b e arfstiaenial
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e nunber of tracks, each mast having a first nast
enidchsil yotha ldwer hvtdsuck thateklatrads] pg/VOéﬁ inactreErte Badkméang parald
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Rt P kAR TER L Qo Ul LERGS
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SRRt S PR oA 9t B
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Ha\vﬁaﬁ@ata aipng e longihiod e épiaediragloaaet §f thet erapRer raftorsef equal
S Cﬁ A greatgiatﬁﬁn il fizn%tﬁ BS # gr{ﬁ:{' Badid6 tfa'cﬁss the MBS ber I chftel g0

0 hree nast hat the rafters
the number of masts, each rafter having a first rafter end pivotally attached at a second

mast end, opposite the first mast end, to one of the three masts, such that the rafters
pivot in planes adjacent to and parallel to the pivot planes of the attached masts and
tracks, and an upper hub having a second central axis coaxial with the first central axis

of the lower hub, with each rafter pivotally attached to the upper hub in a manner
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pivot in planes adjacent to and parallel to the pivot
pl anes of the attached masts and 30 tracks, and an

the first central axis of the |lower hub, with each
rafter pivotally attached to the upper hub in a manner
WD 2004/ 083563 PCT/ US2004/-d67256 -10 al | owi ng the
rafters to pivot in their respective rafter planes
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%‘ie%’én@aﬁ@edatg 't1+ 'Lﬁl}iergl% oit tH S\tlh'ﬁl o%lﬁtngr él@ structure to be

ter-borne. I'n yet anot pect the 1 nvention a
omedwnwe structure conposed of nmodul ar units is
pr ovi ular, stru
each &S??QQ‘P ﬁ‘d’e%t (gé}}ed“‘f?fl{“’“ e) p8_\s/1g e AT &oééf% o
haokdulg uditd i© pﬁrﬁfldbdl,boﬁlpl\m@m@ ofr trrosd mﬁcﬁﬂlztl sahcturaxésgh a set
of three aqr I-Ie track havi n
fRomgsipg & Qi 3@‘@1 aﬁﬁ‘?e‘g‘ﬁfﬂé‘f“ﬁﬁ%ﬁ ef o ﬁrh ing gyisst ops!
SHEh, L @f thf‘éé Q)P rrﬁ)feaééllialﬂén‘gﬁlt ackdleadh ﬁ%@g it ddcRekd pvéasy

par al | el first axis, a set of three or nore
rmtg@@d &f the amw hw:ewgh fhat eapletraplipiets ipp smgattesu ackglpap perallel

e gleg#\/ o?ai z? {/et of 1 gfe% Bt mgl%%]ﬂisfg%? quﬂlal\éh%% t%e St o

translatab att to one the
tdqnaeo the ackbersuficrackishath b hamamg asﬁlpt maext exhpivétellst amdc ks

in _planes rall el he tta

PP anbRER Pr ol Pe 1S Refiit e b BaTo AT e ks
tih pRgtAlataliel 101G pliiRs behgithickdd tibies, i thetrst mag kndsarskde
of three or nore rafters of equal |ength greater than

tth drapsiyigplpngihe Engihof thedeiped t@ﬁk,tarssmééhre? Pranorg st Qbequal
rl@ﬁ\ﬁtﬂ? at&AUA] tnt Ran th e iR QftrafRS 1R nufB&tbehaeltSdqual to
a first ter end pivotally attached at a
gbewymaber of masts, each rafter having a first rafter end pivotally attached at a second
mast end, opposite the first mast end, to one of the three masts, such that the rafters
pivot in planes adjacent to and parallel to the pivot planes of the attached masts and
tracks, and an upper hub having a second central axis coaxial with the first central axis

of the lower hub, with each rafter pivotally attached to the upper hub in a manner

axi s coaxi aPCWiIB1004/007256
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three masts, such that the rafters pivot in planes
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attached masts and 30 tracks, and an upper hub having
a second central axis coaxial with the first central
axis of the |lower hub, witlh-each rafter pivotally
attached to the upper hub in a manner WO 2004/ 083563
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asructeres ke phaghically jvidedntemalidiihe canmpypidsittuetust r uct ure i s
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o O e s g o o P e Bhes & B B peh ey |
ss(ﬁggq’e-ﬁaa REmpIMRe Qith RE-SizEDAd|sBdped all @éaﬁb@Sadj:uaalu 0 (e
Si by-side in a single-level conposite

Wt
| GeRes &P plmora P Ay R BB TR are Jeled ¢ e eyels ﬁ‘tl"h pasts of R
?1?& o Wit aPbne {M!f%ﬁ% ﬁasts%ffoﬂs bMNES vili€od LEIRERNAEVel Tn
er ent evel s masts of one or nore units at
mm@ dtley edsey tmorme thoteostmweiwtes awgfjoipgrebyorveranpmgfivot srepnf ae
ren er C e two o QI
ST & of fhofRrShibis ROIShiE Bl s Oln TR cher
Sdakdd Ginutir@mai vl if ﬂ»r@ﬁﬂecﬁlwh&emftwa B:Oinbmrof Stermuatular et,rucamek are

joining the two areas. In_stjll SES

rEIES AR REHINE 208Nty oM e&@adm&hﬂ?‘@ bt RSt e
NRAUbRAE Bl tha&ldbr Bfor@éditer bSOt WIbw B&E 'Ibv@ﬁ‘dxhd’lﬂlrtﬁe&@ﬂlbﬁimg
post. extendi ng bel ow floor |evel, further conprising a
Kewning elemens wsl skineclmaisdpring edbnt er posts bel ow
floor level, and further conprising 20 fram ng

el enent s and skin el ement s form ng a huII Brief
Descri ption of B piyA i oy g e g

perspective view of a fol dabl e framevvork for a
structure according 25 to an enbodi nent of the

pr eserrig. Ilﬁyﬁpﬁmpémvel'_mﬁv 0f21 foRlale phamew stk by aofiruttoss according

frarre%rk of Fig 3 is a section view of the
f o ARS8 ?%msl?toﬁbjyesimé‘h"&m?nal ong section line 3- 3 of

Fig. 21’«1g. 2 is a plan view of the framework of Fig. 1.

Fig. 3 is a section view of the framework of Figs. 1 and 2 along section line 3-
3 of Fig. 2.

Fig. 4 is a perspective view of one track and mast with a bracket imposed.

Fig. 5 is a view along the aspect of Fig. 3 at a point where the framework has

been folded to a first condition.



Fig. 4 is a perspective view of one track and nast
wWith a bracket inposed. 30 Fig. 5is a view along the

waspens3sed Fig. 3 at a point where the franewoPRI/H8x04/007256
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been folded to a first condition. W 2004/ 083563
PCT/ US2004/ 007256 -12 Fig. 6 is a view along the
aspect of Figs. 3 and 4 shdding the framework fol ded

to a second condition. Fig. 7 is a view along the
as pecFigof isH Yew alongihd aspeefpd Fps shadidrigoving ﬂferigamwﬂk

I t Q. & gcondition. 5 Fig. 8 is a view along
gg(g%r?esg%og E;&Hgs 3 and 4 and 5 and 6 showi ng the

f r amelig: R ifeotiele dlohgtha afpectrof Higarfdandidreatl Scbowiing therfranfeivgrk

ust two tracks for a folding framework, and
301913 'i?ra%é‘gw‘éqnd“ﬁn enbodi ment of the present

I nventFigBis I¥igw all;ﬁg 1h8 agheBDTFRECI indel il 8\Wnob seovdeptheyed
framewor k i ncluding an outer_skin 10 in an enbodi nent
drametreripfolded i a foptiard ol comion11 s a perspective

vi ew @fg g 11‘&&&5%0&1%@1&% #61din BneAloHE afd®S FIY& panel in an
enbodi mént of the present invention. ﬁlg 12°i's a plan

w@mdmentﬁéhdmmmvdnﬂ@f Fig. 11. Fig. 13 is a section
vi ew of f e .
cect | olf 0B A IeREEISE oS lor St gL AES g ieerpon
anﬁmélﬁbocﬁrhenoffheﬁ)mhmtngeﬁtimﬁ framevvork of Fig. 12 for
st orage . trans or t 5 illustrates a her

ot on 286 P sttt ew L iR ek B BRGH o
Qmbol@RaP&tthe pré@nfihebntid® shows the framework of Fig.
12 fully folded for transport or_storage. Fig. 17

i |1 ustrgat i aghan vigwy of e Bemeverk 2EFigr Heks to a ower hub
in an F%E%Ia%a onvgéf\v&fl]ﬁe fré?l\{éem)trll: OfFig ﬁ'Zgakeﬁgloﬁgﬁié’%e@mn

pi vot trans ation unit for JOInIng structural
dineferiBof Fig. Bh enbodi ment of the invention. 25 Fig.

é |9g' ! lfggsﬁii—':ﬁ tsaé?f a f%atnFe\ﬁKflg FOICH he %1a£]1gx€r81@fotfl§1 SE‘?YX@ sﬂopal%e or

an—ar rangenen r‘amewo
Bgepopt0SSi bI e by the units shovvn in Figs. 18 and 19.

Fig. 15 illustrates another step in folding the framework of Fig. 12 for storage
or transport.

Fig. 16 shows the framework of Fig. 12 fully folded for transport or storage.

Fig. 17 illustrates one way to stabilize tracks to a lower hub in an embodiment
of the invention.

Fig. 18 shows a pivot and translation unit for joining structural elements in an
embodiment of the invention.

Fig. 19 illustrates a framework utilizing units shown in Fig. 18.

Fig. 20 shows an arrangement of a framework made possible by the units
shown in Figs. 18 and 19.

Fig. 21 shows another arrangement for the framework of Fig. 20.

Fig. 22 shows yet another arrangement for the framework of Fig. 20.

Fig. 23 illustrates a mechanical apparatus for deploying a framework in an

embodiment of the invention.
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Fig. 21 shows anot her arrangenment for the framework of
Fig. 20. Fig. 22 shows yet another arrangenent for

mechani cal apparatus for deploying a framework in an
enbodi nent of the invention. WO 2004/ 083563

PCT/ US2004/ 007256 -13 Figl324 illustrates a
telescppin% center post in an enbodi nent of the . )

i nvenFigo#t llupirajes axsleschping cetes pesh it aprentiodiseayt oftheinventign.
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shhanc¢duwitisfloats.an enbodi nent of the 5 invention. Fig.
27 is_a sjide el evatipn view..of watercraft based o

ot r ucE il 28 PaTlPh G st B Rised S ERR A rBRERGy Sline
Fh@ntid8 IS a head-on el evation view of the watercraft
of Fig, 27. Fig. 29.is an eIevatigg vi.ew of joiped .

st r ucFif #51SrsHICIFvAEP ST B hsresragageon StIEFtBF%g’ Aving
| BB ieBR of FeGnverfod. S @ Pl @an view show ng outlines of

joined and staggered structures in an enbodi nent of

t he pFigsahis ahsedon loratiorvigw of thejvatexcrpit ahligi 2w

i 11 ustrat r. .of ioLni ]
orboay Toge Do IAA N Bhel PhAd SBHELUERBL AT e
theeRlrisfeatiored Enbodi nents Fig. 1 is a perspective view

of a foldable framework 100.for_.a. structure ccordi.n
Co o STl B it BRC O eRDORR R OBP FHE e AR i o
| dRvR Bt catof tHdpresedOinfen@b®WOr k conpri ses an upper hub

el emrent 102 and a | ower hub el enent 101, together

wi t h Figvat isialar view iBsEaing eeqteey way ghioiningsuafuLes in an

iéMHdﬂM%Ebﬁﬂ@%:Q:ﬁﬁv&ﬁ@&ks 103, four masts 104, and
four ratters 105,

Upper and | ower hubs 102 and 101
respectively are identical in this enbodi nent, but

need not be sg%in, Ll e g@i_,nt {é E sinmpl e
embodi ment sh e'f:uatmn %lﬁ? ngedslﬂlm{)g i I@ ts J oi ned at

one end of 25 each track to lower hub 101 within

openi ngs . 107 provided for t rpose opposi te
end of Heddtr PSRERIEGEY & %P@ghlgﬂﬁrﬁe‘jv kA6 s Bfieng
ofcc@dnh tdBStnpkQAfd bAACIM B imenhbGRe présehilintdntion pPTMOt al 1y

at the opposite end joined to one end of each rafter
1fegnework comprises an upper hub element 102 and a lower hub element 101,

together with a matrix of interconnected frame elements, including four base fracks
103, four masts 104, and four rafters 105. Upper and lower hubs 102 and 101
respectively are identical in this embodiment, but need not be so in all embodiments.

In the simple embodiment shown, tracks 103 are pivotally joined at one end of
each track to lower hub 101 within openings 107 provided for the purpose. The
opposite end of each track 103 is pivotally joined to one end of each mast 104, each of
which is in turn pivotally at the opposite end joined to one end of each rafter 105.
Finally, rafters 105 are pivotally joined at opposite ends to upper hub 102 within
openings 107 in hub 102.

In the embodiment shown the framing elements are arranged with pivots

positioned such that hub 101 and tracks 103 define a horizontal plane, masts 104 are
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Finally, rafters 105 are pivotally joined at opposite
ends to upper hub 102 within openings 107 in hub 102.

arranged with pivots positioned such that hub 101 and
tracks 103 define a horizontal plane, masts 104 are WO
2004/ 083563 PCT/ US2004/ 007486 -14 vertical wth
regard to their long axes, and rafters 105 define and
olsttisglsvistnigbasd i thir lonp exeseandirefisrs 1Pdsieine and obige anglewith
t

e Ve b Sk o ARl AE T, Mgk bl o
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FthgencB)sum daﬁrmdéomthmme@forlt he framework of Fig. 1,
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f 4ot gdr Addan baseeh MeEFigl 2, ateks&udt@ﬁ daﬁ1&d&1a£hsqnﬁre€q¢tpﬂ111t as the
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té&ﬁeﬂap B@c'ﬂ 4 ﬁﬂulrﬁféﬁ?ﬁlébﬂn}f embRERAKAOEE thé fnvédi®n! Gegdssiywer e
not | ength, the structure defined would have

aspezﬂ@m ﬁ qffacls?wge et cquadisasthohe gesturaiafined yowd hipesra
f@&ﬁfﬁt &2l f&ﬁ“%#d@@?&'l#r n; b&%oﬁ%{igrusﬁ RarB YOS % fnd 101 are

trcal in I'S not seen in the
pl an \Beeause kidxs |lﬁbmtch]01taread¢¢s1cal@$fqotpamt j.holp hO0 It i nhidgerl @ the
ver V|de

B8 R SRt e A8 T e % g5V e,

S@Eblc@ﬁh\lDiEWs&hatslf(ﬁmﬁr[mu&Ttéksp@étlﬂngSZ 1 and 2 al ong
section Line 3- 3 of n the directi

ar r ond'1&- Ptis EHSHeVigHE OEihe éfﬁmawor#wf Kigy dj and %agontgﬁscﬂon Tine 3-
skittigd in 4R dktiondR tehabwt e Elﬁ)umébﬁea@ﬁ tﬁl@ﬁblﬁﬁtot’cﬁlﬁ! Kfled

tracks, masts, and rafters with the two forma
fartisme et faefeomanbesasfere psithese tragks, M, andvafters i the two hubs

t B?@%neé fri?n%v!ic%k Po? a%ﬁ%iulu@ rag? that ﬁgg?rﬁé/ tﬁ)efore%@glg/ bevéi'ngf lﬂar?el

meili’[ﬂeee(ﬁ dayh, Wfﬁhra pra&zxieahnpieer hantfln tones\off dpamm ahhl cd)rep‘lenfy dach
of tr nd rafters wl |

Cesinelt o Btk it 3 G5 il Dekemass it i wfl wvige fora

b@@@ﬁe@stﬁm&wta@ctat . Ridlyhe sTli@uRBDel otk sehelatht shwidlily UTRe
shown, however, has sone advant ages for description,

foutyhified SUBEBIS RO, BaVOY55 HaY A VATRASE BIoR A ORRIiB- dowli
I RSP Slefr¥eloWh& tididdte SAHY oodli 98Sons I GHorB$han four sides, such as

five to eight sides, for example.

As seen in Fig. 3, with tracks 103 horizontal, masts 104 vertical, and rafters
105 at an angle to horizontal or vertical and supporting hub 102 at a higher position
than the junctions between the masts and the rafters, the shape defined is quite similar

to the well-known shape of a house or shed, having vertical walls and a sloping roof
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five to eight sides, for exanple. As seen in Fig. 3,
with tracks 103 horizontal, nmasts 104 vertical, and

supporting hub 102 at a higher position 30 than the
junctions between the masts and the rafters, the shape
defined is quite simlar td5the well-known shape of a

house or shed, having vertical walls and a sl oping
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wi der cinch 108, and by joints between the rafters,
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JexaiBpla hkeloleb(ior Gonventibgal scemnwle éasteagrs Hok therefapy a variety of
S\garryf/ g‘lf’]cyl gizacf(etss r(r:léye l\é\é_ 1%}%?68163@ SP% ea?.?zWItth etlmlgﬁng [ ?.e%%{tse %}1‘ quick
sdhedpigs AmotHer ﬁlb}amm@ nﬁly%emaﬁcefdog bytptbeiking Qocking hgiengo2
Agrehervva stabjlity may eenhanedls by, provi din
Kgtheperpiaher nt%aﬁ?taﬁgﬁ“aﬁeﬂ edaFRB PIRESY RF S

alheh e PRAStute iOBreSES pfefbhting PurthePlofutiBRYS DRt NTRIL £€ many
when the structure is erected, preventing further

rsoelapaseihiligps.a j oi nt. There are many such

poSSi {ise ar [ | gng
L e
cfolied tanditenodf thhﬁrarhwmrb,mmslnatmgj d redesstfi folging thor foreserlof

B0 RSB b L i T ospect Tor

wher eipfy. Gishéds alOi8t Hpsyikesncihanieds baah tenlbibd, 02 hhits102 is
raised to a point where rafters 105 and nmasts 104 are

darsdiegoinjiherg rafferclds andmasts Hdearechinpary Bkteracks B t he

%&%%n%nﬁin@' F&' tﬁé’ saﬁ@gf sﬁhﬁfcitg)ﬁad él!&ﬁ %@él&ﬁéés Mr@ Eﬁi
and 20 behi nd hubs 2 are not shown in this

drstinfl bhbso\il pgd 1 0%pare e@ sh¢mmﬂh1@ andhellowipp dgimagy levogeh s

t t -nci pl
eI OB I LS QB8 TR,
| ppddie danentssidrl emdaltehmd fixt me selmets tilreadl @nbntshillgptrad.

illustrates a next ste E,h nth |nt bet
Faf t oF e BTt ane eb pHRORGH IpBEpe s apdathie
naghe rétBidd BRh ik tHe @ask alag®d filrdvafolied tﬂi)vaﬂcplhb 190 2dh R the
the 25 rafters al ong.
rafters along.
Fig. 7 illustrates a next step wherein masts 104 are folded further down to be
horizontal adjacent to tracks 103 to which each is pivotally connected. In this
particular embodiments the tracks and the masts are all of the same length, so the ends

of masts 104 which are pivotally connected to rafters 105 tuck into openings 107 (see

Fig. 1) immediately adjacent to tracks 103. This condition of folding causes rafters

or verprCTHB20841007256
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folded further down to be horizontal adjacent to
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this particular enbodinments the tracks and the masts
are all of the sanme length, so the ends of nmasts 104
which are pivotally connect®¥d to rafters 105 tuck into
openi ngs 107 (see 30 Fig. 1) imredi ately adjacent to

t Fdctk becpoB. vertishlly arnigid endentiofly Wihiditleg ovadssd shertwrb thubss101
W0 44094/ 083563 PCT/ US2004/ 007256 -16 105 to becone
vertically oriented and entirely within the bounds of

t he t\iig.I8ubestrd®®d a fiasidoldDR stepinderetd the didesby-sitl€gacks hndassts

fol di ste erein the side-by:si tracks and npasts
e SR e s adednie Teamingn b Nidreedhie: &
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elements are, at this point, entirely within a

biha feenript eicthe ey apg thedegtbrddhegpltess: of t he hubs and the
| h . r af i i [ '
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to the s artisan t e r anewo
ocwupessscoasidontsly delnedd| vplunedameded wl therfully deplayseddranewotie

fully- l.oyed franmewqrk and the. folded.fra is
e B BEERYbATRI e BB sbbie e 5nid T Rl
f fraxn@vek knapray bdimd Afund the loaididd by biacies bsitaes BymHi eaheged
or straps, or rr{E% be inserted into a carrier bag or

t

t WP 4 GaREsT Po on RS e BT transptt d siomge. OBCherMRFATS ?%‘i}i‘taé ,
ShiadkeB ScinddedsliahSliketh}oRReRraNd tehemb Flﬁﬁ‘(gg‘@?f tBEasSthe io@&d

in the same package or bag as the folde r amewor k,
t Barpevasksde bgeasidy ecsessibledfor rergeior ect i on. Referring now

back t L LCh: b
15 o pely ol PR DM LRI FRI R b e

déphoiped stucame wos klearetat itte ddplpysalyfedheyprk meywer &phged e

TSNS R R

Sérhilt@irbngs, @NRovIUSA naAbd ssut@lie 3% hhPadd il aSfl6e andpaae! s,
or what has previously been terned a skin to_the

f PaRRlSES e HRssiraously heeadermed aflra fo Bafiaape fatkttiowever, in some

f gt RloB iR AR Gie £OMBhhds WhbhsRthtihD e @VER A BE1EE WaliNhd
wal | s and 20 floors are provided in the folded unit.

| floarhars progifed di the fidded vaitr batisse eobudwentnd realy-tgosreend in

[ I I vai. S—+S00N .

Pl e e T T R e

othe triv@pdline xifldt ef the flexible 3€laor dae be dued dnddandaciianiede | n
or enbodi ne

t he flexible fl s by stays ar ot]gfgr.
SO e e SR PR EHE BOREE Befiitatpie eaRpgue the
OfanWBh bi W ba@BhipEkiRgthk Mok | oor. 25 Fig. 9 shows two
tracks 103 for a franmework according to an enbodi nent
of Fig. 9 shows two tracks 103 for a framework according to an embodiment of
the present invention that has a hexagonal footprint, and therefore six equally-spaced
tracks 103. Only two of the six tracks are shown in Fig. 9, deployed at an included
angle of sixty degrees, which is full deployment for the hexagonal configuration.
Portions of two masts 104 are shown as well, along with a floor panel 901. Panel 901
has a generally triangular footprint, matching in general each of six identical portions

of a base formed by the six deployed horizontal tracks.
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i ncluded angle of sixty degrees, which is ful

depl oynent for the hexagonal configuration. Portions
of two masts 104 are showr¥s well, along with a floor
panel 901. Panel 901 30 has a generally triangul ar
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nast and Xt en t h ent. er ,
B80S R I0e TR Ay b8 cndeBERRSA BlocBlnd BBl
vadrmeusk andiadidwaritts osweys. f | oor panel s may be provi ded
in larger. or smaller .pieces th t hose shown, d
aybe FdQdtRapecta viewsalan Speaep SamRRous, s seea ol
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perspective view of an extended framework as seen in
Feng. embodimepkskindiORg isz @riniecs ofdn foaameader ipaformplle material such
f 0 e I
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cwrfbldedwrbineled tret dddéd svgcthe dgdoifed irringyworka Svelsa skiomay be

i ch be fold I £
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W t ramework itself, and thrs is even true for
f thex fobd when thoframiyaik is rgfaldedor e conmon  stiff secti onal
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T N

CY@Rus BPesas fisfenerk Bwataingrst he art. In other enbodi nents
t he door may be rigid panels on hi nbges,bvvith var| ous
may

types Iy pome casesfigidpangly 1Pk 490314 100 e separately affixed to

the framework to make a more rigid structure than with the fabric skin. There are
many materials, such as wood and plastic, suitable for such panels. In some cases
similar panels may be affixed to the inside of the deployed framework to make a
double-wall construction, and in some cases insulating material may be added
between the walls. There are many possibilities. In one embodiment a pocket 1005 is

provided in the skin around the lower and outer periphery of the skin. Dry material
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0O parts shown in Fig. descri bed above
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simlar, except for the presence of the sl|ide groove

25 in el elﬁgxriﬁgllustrates a first step in folding the framework of Fig. 12 Tor storage or

transport. It should be emphasized that in the folding operation, this is not a point at
which the folding would stop for a next step to begin. Normally folding would
proceed straight though the point shown. The purpose is to illustrate how the folding
process proceeds for the apparatus shown. As can be seen in the figure, the pivot

30 elements of masts 1104, having been disengaged from any clamps, brackets, and the

like that might be used to keep the lower end of the masts secure at the outer ends of
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103 of the apparatus of Fig. 13. 25 Fig. 14
illustrates a first step in folding the franework of

enphasi zed that in the folding operation, this is not
a point at which the folding would stop for a next
step to begin. Normally fotli-ng woul d proceed straight
t hough the point shown. The purﬁose is toillustrate
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hiltp Mgt and teacks #e of %ﬂﬂl@léwgﬁlnslt is gplaseessa thapmagihandsgley be of

h | [

feaitbhh, pbedelt Bhe e fiind b HAKE fhah SSATES, Sl 0 A
| gognlin Bigukl cahmot bh ettasmmhlﬁtﬂle triagis hre rhglghtsthmf thatrackt er and
a rrast or ,tr cks assuni ?’% t ha

o e rerig el ARER: neBRRRTr Be bidt sn i g TR B A€ e lower

bt 1908 el kespalgshdBatd andegblal adjacsgtuntil theveEeRri103 fe vertical
rrasts m %ht be shorter than the tracks. But r,jr%he shape

fhe dracksgnd masswieh wiflako taey bepertipgl. s fveo I:fﬂbé are
| 1Y ?e‘baxtaﬁé By b BRtah ALK Sl to the difference in length between a rafter and a

mast or track (assuming the two are equal). If the masts are shorter the separation is

the difference between the lengths of a rafter and a track. Fig. 16 illustrates this
condition, which package has the footprint of the hubs and the height (or length, if you
please), of the rafter. This choice produces a final package for storage of exactly the

size of the package formed by folding the apparatus of Fig. 1, except that the package



The ot her choice, beginning at the point shown in Fig.
15 is to raise the lower hub 1101, still keeping the

woremesEmndl t racks adj acent, until the rafters RADESZEN€007256
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vertical 25 and adjacent the tracks and nmasts, which
will also then be vertical. The two hubs are then
separated by a distance eqfl- to the difference in

| ength between a rafter and a nast or track (assum ng
tdi&ig. Whasa ubex) eah end, hidhheayniis tessoare @ d wintage iartranh@rt and

separatj on i e differenc et ween t he
e Sadfh el oy g BETBE FirpgLFalhaly i€ BV tn?
Gf E’&hﬁlif&ﬁhe WoT ghicRaicaget hagnd Beel bOsHePpoinh talloking BEnd1otb s
and the ght (or length, if you 30 please), of the
rPéi‘fl?léFo belaﬁfl%i befrse e Rt daet a final package for

st or ages HsirotRE b this hbt tospk&)?de‘%%mte laﬁn@l%heagﬁmﬁ@émfmng

fol ding the apparatus of "Fig. 1, except that the

mm@eimw@amrgbmepm ¢AI8RB0 ZWCO@?@% the-ephodimep o,
has h a

1F1g tal ; 3’2&31 Ft)xg? Py 120#3%1 Q{lglptgf tée\tl& %D ﬂ% ra ?s Sl?xg?x}ﬂ%q%( gﬁg 98

| dah kel iyeortehe nfatty foes, bemmineng thy f@fn atnheo@ﬁ@h)ape dhdwinklse

n turn for the r of struct.ur e, bei ng, at nd | evel
tofateabyi e o e it A b s e e o
Q@&%%f&ﬁéqmemiemeﬁts (@dckE Ghast, dnkd rdtf{iami) NAtkBGY it idkell-hi s
point to PYOVI de sonme di nensi onal exanpl es. A folding

é@“@&’éﬂ%\a% pitanabaiot (2 mcgen e hndien, has fo aseamppdate, in the
8&9@%&' %Q?goﬁalteﬁl%o&m@&dfhg@fys s—§éfct10ﬂ§ 10 ei ?ﬂ-teenvglérﬁ’ents. Three
two- by-fo s

materi al for tracks, , and rafters.
Themdntdosdet-bry-ide makea§ &/4 inches. tHk:@lrawyfemnee offthentarpymisbbars,

ut assum f.or m.and shap sho
TR (oot bRAPURR S RE YA nhEr P Bpe bt e s The
disthatrad tranblsill by, tﬁdﬂﬁab@ﬁ@ﬂ&n&k@s geahagoel embelihemasing

elenents (tracks, masts, and rafters). A two-by four
| SIS nown to be 1 3/4 inches 3 1/2 inches. The

hub, tH@HwinBAss HANPREC LETRSRERs addIndReof GRS neh 286 feet,
hexagonal enbodi nent, the cross-sections of elghteen

edeelivand & roof piteheof 38 Kegresstisdesirable. phhe s4fiss longtlider agoaf pitch of
ﬂ)‘g LB £s 02 %la@és 1§ %@7 £0 Get. thet @&1&%&%%&1 1?]113% g%ﬂ@}%& Blee

Ix tines t di mensi on,
Asiguine Fagdlil widleiahakid3 feeTimeost Erodl flareitieto fixk siibevilbb 6 feet

i, t h bout 12 inch f
bt et S B 2 hem e mbEP ATt B RN D i
& EAET Her %&Svoﬂﬂﬁr asstiactofe vall dall idien gidagt7. Biebeletig and 1

each, and a roof pitch of 30 degrees is desirable. The
r8PY B diameirs {45 TRBPOY BRLHPTART -t ch of 30 degr ees

cal culafRsd ﬂa@b\@}lﬁtloﬁs M ArefrB8le endQintBEUAd be made by
structure, fully deployed (see 20 Fig. 1 or Fig. 11)

valtermg)éetab@mﬁthePalbf)@mentaélwe degceheds |Far exgimgle, ingngnyat

S {10} B6ve

(Jﬁl%%’dlﬁ{\gt it g%gs@ra{ﬂ?, ?ﬁaﬁ g)\wgggu% ] IOté ?V ea?&ﬁé%a& t%f@%%ntg ?c% Alyre
athe triks in horlzontal position once deployed. Fig. 17 illustrates a portion of a lower
hub 1101 comprising a lower flange 1701 and restraining clamps 1702 (one only
shown in the figure), implemented such that, with the tracks 1103 deployed
horizontally, clamps 1702 may be imposed over the tracks and secured to hold the

tracks against the flange in a horizontal deployment. The inventor believes that one



center. The framework for this structure will fold
into a package 7.5 feet long and 1 foot in dianeter

wo 00408 port and storage. There are nmany varPEL/US2084/007256
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in alternative enbodi nents that may be made by 25
altering details of the enbodi nents thus far

descri bed. For exanple, in2tany enbodinents it is
desirable that | ower hub 1101 have additional elenments
tamlysefdher damppshead tracks lnsed e shown, 2o thesel Wiﬂdtsird:peamd atrpegerally

SSBlg e kSNSRI REL

restr m 1hie e@lbgd@ms‘sha%o& f(@ rle amlmp coBHEVBS d dtodsip@ece and two
enented such that, with the tracks 1103

oséﬁgileé FEES gIP Yik et tp yhe skillsdrprdisanthas clagips pad othesgesgaints

%Ieﬁol(‘ilﬁgtr&{k@ &b Wﬂer?‘ﬁg 'tfﬁ&g a].teQiePlQ%'éél rﬁ@%e 1&5ﬁﬁﬁ§ted 1n a

agai nst " the flange in a horizon depl oynent .

| meeslviagety bEwaysy s sankretases nemm Qb@lﬂm@BB@md In others the

PCT{ US2004/ 1

R B BBt d o7 ShuB R e puh BEpS RIS O GREHS

eﬂpu‘&i thy trsqkaqmio umér&re/aith: a;flmbatfoh afrﬂmrplaﬁelw I retaother cases
rI't of In the enbodinent_ shown in Fig.

e el e he s Thi srecog BopPULES GO TRGoSt 0
Sﬂ'aﬁlgé(\ﬁay bd enipibyed B oRYIiABOhuY dFtet ElBnSKdre hloyad, tand Badtehdiat
cl anps and other restraints 5 for hol ding tracks to

Howsbogaesad threughmapighingdioles ifethp awﬂpnﬂwo seavy thp langsp together
itggg rt&atga E@Bét@&ééltﬁ’éhdﬁ@ys In sonme cases a sinple
u- bo

e use In others the tracks maybe
under dﬁ@fernmgnq“h@cls keliip. Isandtfiged & itvis nbteth éhahihe [tm@tsrh}@i; aml

of .the c terter

oty Exen Sl o RGP obiahePEdnb 0ER A Byl AL Hbihe
hdltagetl cCdnebaisnaiiy hdvesvers edre ﬁﬁlﬂﬁbml duigs AREyhployed prov1d1ng
possibilities. In_sone cases a_second Oﬂé‘l ange nay

eWaing ydefionships asprelles PRt Fig s or eya Ftéaf%fémow-‘@aon

%@lwéeﬁ%ttﬁ&@[ 93 JBY nh& 1N8S8EHh REQHER: d&ﬁip%ﬁﬁd}%n@@ﬂeﬁ@nt' n
the two flanges to draw the FI anges together to clanp

£ 1881 thetipriosidesefonpisptingthstvingh die trel @xdrthavgashow sl ek sliding
Fddg‘ f%lgn@oqh th%]nﬁcll IndiS. At ed that the tracks, hubs
an rafters are

own as pivoted to one anot her
gener dbinyelentrtt 180 Injp[Feg. pB nompnsm tsvo comes@deylintibrs 1802 and

t i )
T R A R g AR e i i
vxﬁbdtalg&nmgv\@mh Dfpundirgtk 1183 1n§@fed exraugdl colindel | 803tanah @Sima
connection between a track 1103 and a nast 1104

tHesH LI inseeaptroneh WO RAS reyides the same ptvotal Sepflomipgt
Hfr@s){ﬂgﬁﬁ tkfe%ﬁlré?_\'/ iﬁ%ﬂaﬂgmg%ﬁmﬁht&% rhdsP4ld FRd elEﬂ@ntE'ﬁlsftlg 1.

as well as'sliding "adjustnment along both the track
afte m&séandasapk m2p bgpiveted witk thentlonkgeds inpa@]le) plangs.

conpr Ih? Eéduﬁd’\ﬂo R rbn\‘;o%l %Qpe&y‘l:acﬂ gF gyﬁn&e%so ?S(ﬁqlgd 1803 has a set
screw 1804 in a threaded hole, such that each cylinder may be translated along the
engaged mast or track, and fixed in a desired position. The sliding of cylinder 1803
along a track provides for the movement of a pivot point described for the

embodiment shown in Fig. 11. The sliding of the mast through cylinder 1802 allows



1803 that are connected by a pivotal joint along an
axis centerline (CL) 1805. This pivotal joining, with

w@2009083563 r ack 1103 i nserted through cylinder BREDBSZNH007256
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a round mast 1104 inserted through cylinder 1802,

provi des the same pivot al eedomas provided in the

purely pivotal joints showf” bet ween nmast and track
st a

G ERAT o6 b Fid Gitatons e REt gas SRR MRales |

ﬁa&b&b&mamgthe@f@am&@mlbea&msdasmph of cylinders 1802
and 1803 has a set screw 1804 in a threaded hol e,

such K wall beapphrowyip theglilledranisandhat therpppripasdhigrghhg compreund
C i

FRRRATR 1 B8 n@dof oG BB CnbBE and oter

phapvs, dilbadcammpétee tnwkeMasm‘ofd1fﬁnrmshap®L rthe mtemaﬂpwm@
sl i

il et e By Pl e b B s A5 st

Béald 4452306 Ofb/oE DI slididg famnsés hgi ighinplemeined, @tthargbiats travkd

therefore the height of a structure based on a

PFRAEWS k having these features to be adjusted as

vel | . pl sBmWeanod?ﬁerﬁP@ﬁﬁ@ﬁtveﬂtﬁnﬁchﬁs §ilch bd @6seatebdridadwitiat
the openi ngs through a conpound joint such as that

sHowrreitnFig ma}ebwghatrﬁlwuwnp betrreen meptfand rafisetasepdl,
38 R probioB AP She Mgt AEAIDARLE AL TE0! ©

t r ackFignid shess a sh&tmmms:ma;ecbm smn]:ihreurﬁmtsedctilm obFiget, but

s as_ we . [ sone, C n one o

55 e B b et i €35 FaokS Ry mRlehyiip coct
bf @6 knast® bnd 1ARerfBBlie arlafgSNEinaRb o bstrnes pafvidehSome very
i nvention joints such as those described with 10
mestie apdh adergsyng-fegtures dorsEyctpies brsediomihe fir@ey ek £ ol Eample,
hekwesod f%érsc‘oﬁﬂga l‘eﬁ%ﬂ‘le(fr%a]%le\’&kélescop_fd"éﬁenfsﬁﬁtaﬂd Sontraction
provi des for some I nteresting features further
des be ngpdd Thel tmecturl effectsghag Iwwgloabﬁme aeailable may beppysded
sectiaon simdl.ar. t e structure of Fig. 1, but
ﬁﬁyﬁ$&nwnw°fmﬁfwé#¢$s 1801 between each of the tracks

and nPRigt X shawdthle etosemtma@ﬂﬁg db id wWhichrdstnms@have ekt er s.

3 HiEL PTG THDh 9 B G R RS 4 BV T e 1o or

kasedoqan B Tyhl@is foRpe WaIduredah bep@iiab@that AR edcsl NG Bipy or
rafters of extra Iength or capable of telescopic

dopding siwgtiensgo @gﬂ‘rthnaaclgqnégqor spp&s;ge@guqygréd‘or epgmRle, above a
RFUCTW B ROABE! By R AbmURhird) Rt BhOEGrRUPbI AR (5BY

be Trovi noenbodi ments of the Invention, Fi g.
d4velus lavee classis-isprovidehfoosuckiaga cdler, pnbagemet. With th%\ﬁfoos,

\Rn? ‘Eﬁﬁ {\)ﬂhzur? ?totgt??ﬁiljg ertle%gl Iorﬂle 0| stor§ uge, ?u C'flge 1af Ql% eJqH{F} LS the

O provi FOrT exX
lower enclosure. In some embod1ments a third hub and a second set of tracks may be

assembled to the framework with floor panels added, so the lower structure may also
have a floor above ground level. Similarly, further added structures as described
above may provide for any practical multiple of floors and rooms, or enclosures,

according to need and purpose.



stilts, 2001. By this feature, structures can be
provi ded that are useful in swanpy or fl ooding

W@ RaAasisens, to position a living or storage sSPCT/UB20€007256
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for exanple, above a danger level for flooding. By
the sane feature, with skins extended bel ow the fl oor
| evel, a | ower enclosure i<23provided for such as a
cellar, or basenment. Wth the floor 25 of the

stru ctAﬁr@oat:ert ih&igh E@hetendi@v@l rafteymb)Srthlyouglt jomgs 18Oé fmaly

SBhEa F P s =B TRt s g Gy ST BBy 18 vt

tquppdeed BRYnabE. ThiS Satidd, kbvinas 2062 inFagraeOirkvitdstabvnkages such
panel s added, so .the |ower structure may al so_ hav

4Sd’é?tefé%}8€‘él°§f} Btiviee vegdp rungthatpadptier disigpgerfem Hﬂad@%ﬁmgs

Sind4sh lﬁ[a?%e %§edql$ §6‘1{1é &@éi forRRNE oﬂ“@ﬁde Eﬁe@c\éﬂ dRich Bke #pb¥ch on a
practical multiple of floors and roons, or enclosures,

3porgcewiediiong! staickieeed and pur pose. WO 2004/ 083563

1 USSR S, 305 ST TP o

pmastd wevitlarfoeyet aerrml&ad sadiantefsatura lfdremmngrei apporedfby ;ﬁamebverks
t t end | ] t b ts.
e SSPER et Sttt Hiegt ! BovS By YL o

aéﬂﬁﬁaﬂﬁieaﬂﬁﬁar&(gl fht ofaSgsh€d 4nn0! Wit f thisrede the fof Sdrileh yFakeer
to run off at a further distance fromthe wall i nes,

sstrgrea fosedry the gafigsead pppes Bkl (Ra¥ish amyroveriieskisy is lowered
O tndrflan S 64118 e G Nt bHRidR FRQT fddr OThiflis aTRER feature for
conventional structure. The ability to slide nasts
t oy tl}aamay be suBEtted &t sewern wehthercaidieons, tapiovidee lowersing
Vi e [ Lient feature for
p]tessvunﬁfale’s psr%ﬁ,leéor‘t%mgtf ex?ﬁpgrremr ks according to this
enbodiTie abiliof totsh@ rafﬂetemtJ biar. 1861 g; theZﬁmﬂh@hﬂe Ehefrafremarike
for a 10 strucieure simlar tﬁg t of F| 9 and, 20,
DRIESY HCFPIPTRALE YERECPF AP BbiF S Jorsrupi? Vih FREpPeS
f orsmthe By ethb@iimheds e @BAnURRAHNURg XOZhowd 4 RarBfyork
coverlngﬁskln is lowered to nearly the |evel of the

t fidedo fehef g dvi wiereip thegaffarglsve bagyiskid patward jpngt the rafters
f
Byl SIS OB ESL fritsl
varl ineariath h@f mssfrmmg stiminyilate). flo sucheatrptitere, Wih Eehaahﬁcilds it the
t ﬁoé?glrogf 1’; le)éO\Jl n{ggtﬁznn%ﬁfgré I}a%tgvg%er WI'P 81 CHL T y%ltl({eg into a
atisitineF dinaﬁa‘duhtofceﬁhluae tHr@fgh St bpedling'ie $hthubh Inf guitas\ClitKR:tic
accgr ding.to enbod@;gnt s of .the pr esep i.nvention.

igns. BRI PaHGH REFA) RIS SppORRIPE 1 FPYne {9,
V\ék%ﬁl%leﬁl chil&t EGHAbRER tH PP 8RNkis WleObNaH fhe Wehée drhe

rafters are hori zontal , and then siid back i nward

vipik¢ipitatione Pirerguresidls pbfor grlectingaataifergvHagsy errpppse need
IS@r{‘E {httf: SI?/&EQ(P Lfooﬁﬁilg \le}féﬂr ng‘élé%j%léif.ytrﬁ(f_)aﬁ)lltsgfe{ﬁ) and H&y%g Bllﬁltqn various
sizes to suit different purposes and applications. It will be clear as well, that a
structure according to embodiments of the invention may, by suitable amendment,
using the features provided, be dedicated to many different purposes.
It will be apparent to the skilled artisan that there are many forms that an

adjustable joint, such as joints 1801, may take. There may be, in some cases, a double
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pol ygon, the inverted roof provides a funnel for
rai nwat er, which may be guided into a cistern or

hub. In suitable climactic conditions, this structure
may al so at certain tinmes of day (norning and evening,
for exanple), collect cond®dnsate to provide drinking
wat er, even in the absence of 25 precipitation.
Sufterahdia eisgle fnastha doubberhast ard acaglemftemoy twatof pachpofor example.

R, wBBERE Pl f e oL S st A gt o
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It wilbhsdyee capyodinents frameorks skdokdiegitode ingeption hrgtrelativslye
ar e f.or that uc
J S I% agd glﬁ an may bte ﬁpiioyeﬁi gcj.l Po‘?&e% ?el%tldegll eagllglosb c!éae Sogcswo
thmbhemwaaﬂﬁ) Okt/s 0183 bd38s W Yaté%ﬂﬁ%él@@%&a&avmﬂﬂamaﬁdrﬁr more
a_ sij a doubl e mast .and a le rafter,
SRSl REErb 1n PR P MBS P SV BB iaghent
f 2l & A0mlsalsaileat ﬁﬂin&gs burRRk cl 0PBBlend pﬂle@ s?fterﬁ@%%s
and masts, as well for rotational adjustnent of

rafy dsoprevdaniase glecmyaltaék@t%ﬁy Cenpiden florsgayplephy pmayork
f r

S YL 18P Bl ST S5 S e
pio @xeictibe tiags foeiatettrcehord:e‘@ﬁori bed herein. In sone

enbodl s fr.anewor cording to t

oL o B iRl T s ? pAE TS Geeheo b B @i g Parbly
figlpeethbmaticel fimovedmi Hepterifusehe a@brdtand pulmrsﬁﬂﬁﬁ that may be
manual ly. In sonme cases with | arger and reI atively

S5 oeeck At (6 Fedtame P Of i iy 2 Ly e lovess jiend

l ﬁdé%d&@a%ﬁ§arﬂ@%@@ bsMHoff Mtdpr8vinded. fohisdenhQY By or
and for aid in subsequent fol ding, such as cord or

cmgt BOAirdmpleinieaipd githe ewter endief edsh tragdy ang] angther piliey er ms?
f 3’659&%‘!}%%&1‘%63 g‘y it Elilgcﬁ' ea Cﬁorﬂacs!t ﬁllg{ a(ﬁj chen%gme? Ru‘t;
"amewo

erein the'nasts at ower
eredse dreenasade mxsed, riapstatbleat eqngvatane2 308 as:ﬂamsedtfmnew ect

h ion. Fi 23 I
P BRRe b ERbnsEinu®) o Blla st TeflgointS gl "

r ﬁﬁﬁrﬁl&ﬁlll@f,f’@ 02 bh tHéRBREND HRstheMmendiasd hobrBsneAck & gk 2301
illustrate a cord and pulley sy stem t hat may be used

t @darquag lmta@,f%nerd&ect@q?@sﬂvﬁfa%mﬁ gorgfor gabdp thampasges tq-ihg next
2§ack%m ¥ind A€ Wi is RipRaBD Br it %k)ﬂ%sﬁdo%ﬂaﬁ@& kad m unt1l

rafters, both horizontal, are shown. hi s 'exa

p‘lhb mym@t andrmsk, thahe pagd prmbl@nfbmsaed ba@k 110h1@e Gungpo mﬁl
anc c‘?rg&] th{:re g’turﬁlﬁg d%%ﬁmrclo%ﬁk s€dhe %op%?%&rd &g%%réu%d the
t end of eacC
t ﬁlﬂlemenémublaIléernd as the loop gets smaller the mast ends near the lower
hub are drawn outward, and the masts are erected, raising the rafters and upper hub,
until the framework is fully deployed. At that point, the cord can be removed, or

stowed in some manner.



w@oooatgasnsl pul | ey 2301 on a first of the trackBCT/UR®N4/007256

10

15

20

25

30

20 before the masts are raised. A cord, cable or
equi val ent 2303 is passed froma w nding drum 2304 to

to and around pulley 2302 on the adjacent nast near
the i nner hub, then back to pulley 2301 and around in
the sane direction as befoR28- The cord or cable then
passes to the next track end, and the winding is

r epeaflbeskilled artivab wilt rctgniveshat erarrnabioahyarztybi s@yoihat
until 25 the | ast ma d, track; the he
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interfere in y with the folding of the
f$?ﬁﬁ%un%?%?§&% spg?t or storage. Center post 2401

| n t hlISwﬂrﬂECa@lpal‘aﬁ,t glmshmacmﬂgeabope,rthqtamerﬁéﬁﬁst nadyfalsoéhd

ub 101, and an extendi ne ortio
zuﬁeé Wit e FRres g RSN BRELED £ | AR %Ef‘ ot pith
Uiagkle Bubrak8Rin Se i@ fedkoasuehhibone. angthed, b béﬁ%f post nidyRlso be

extended position, which may be done in any one of
sexjendalile brlyw lovey B K fyvagions mvRRsesy Referring to Fig. 20, for

example, in a situation wherein masts or mast extensions may be used to raise a floor

on tracks 103 above ground level, or in a case wherein more than one lower hub and
tracks may be used to create separate stories in a single structure, a downward-
extending center post may be used to provide additional center support for the

resulting structure.
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fastener, the center post can support and

strengthen the framework and any subsequent structure
whawedssns t he framework. It will be apparent, PCT/ER2005607256
t eachi ngs above, that a center post may al so be wused
with the framework in enbodi nents based on Fig. 11,

and a framework with slidadde and translating joints,

as

al so taught above. Further, a center post nmay al so

be 25 Betedindtlsllinitatipoty usesfer stﬂuutbr 61 @aseﬁ on aiamework as taught
Iy turS %8 | e
PR ol uRbl el ofcienity S iBTEe fuyerBued i
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Iovver hub and tracks

in cas rein han on
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@gil.ﬂ loveigub Fige 2 e exyiplocbay 083563 PBHhoS? @olalgowm%
R egﬁg&&i f'l t étfutc{uke% 2%4)1%&‘ Q&f t%ﬁeattkp‘%lg §T§L§:IJI’Q r Insftlé ligtﬂyerf?oats

n a ranemork as In varl

e?ﬁﬁd dirarbnws dethchefhenil hvlewtthlecxtmctﬁiter with awess indiyating that are to

CRISTRALA 0% AR ! P01 28 S G Re

coud dtlee bladder-like boﬂlﬁmbﬂy,lolﬂ Gou®laR¢ othanBipes, balhg AME Kith Eﬂﬂ@h
?}% - E en_ water-borne 5 g%ructures nmay be provi ded,
Sty lig Jhete et

twsighbmpteriply Jhere goitld bpartesgntzalyecated dlog oz at

t 6REEES or ANEly Bthb WM bePMER. sta%leglrra@%meflﬁf) PRV fﬁ)atléi'f tufb.

unit such as shown in

havi ng adde oat

st r uctYiclea flog g supqturg @uglﬁ énéamployentes » bueurgleature Giafy, a
2§sh'i@%&{t§%t and sg %09&1 Aeh i gg&l@?ggc?vvergd’] i(ljl apug ccglvx\/e&tlho%al

Wth arrows 1ndicat

ptvac eethdis bxeoutbgardmndelvoatdmlgsm g bars,end Bh ﬁolﬁﬂg@&ﬂSneZ\ﬁlﬂﬂ.

coul d

SO.

e.such 10 or . ot her r-1ike

t ubes
cor%e()raighforexaé?p%o ng%g)%t 5 %F‘%‘T‘érres%aﬁﬁb% © e OPf ?s OPRe

Wiutifd t@fake @vant@dehvalegdyt Wed @hdrvdibed ihelike AhefieseRUhdow-

be
i 99

one centrally-located float, floats at corners, or
SHISBEher nunber and stabl e arrangenent to provide

a floa} hﬁlﬂhe? bdpdGloiiRe. pre%é’& hnv%ntflcln%%&tﬂﬁs Bty ?I%dﬁrrﬁoﬂag ht

find enpl oynent as a barge, a pleasure cra
f fr@mwvgksms sauelirinyarzng ewbodimenthof tBuiphengion hereinresy tegoihel

b

out boar

agﬁmda?fgp) o@n @ ar %{/\I’C%Q:% nggsatlb ancg' Dufiber szru(étrdregg(frib aély as

oars, an

diotwesstng fursoeese Habb $S, a ;flarr view ahrthmg Juﬁuh:ehplﬁﬂl oiatviongines of

b

DS o5 B SRR e Bl s 1 ne

l'i ke a%e beddoneistiatitrel 6f Fib Db aré; @6thisRAMEPIBDS thdkaRB hidekl

as

pect of the_ present |nvent|on structures based upon

o

75 find structure, although this is a convenience, not a limitation in joining. In this

case one of four structures is used as a central unit, and the other three are joined to

the central unit at three sides of the eight sides of the central unit, leaving an open side

between each side joined. In this arrangement the central unit has one outside door

26
26

02, and within the composite structure at each of the joined sides, an inner door

03 is provided. Windows of various sorts may be provided in the remaining
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20 frameworks as taught in various enbodi nents of the
i nvention herein may be joined in a wide variety of

for many interesting purposes. Fig. 26 is a plan view
showi ng just the plan view outlines of four octagonal

_structures 2601-2604, joinet’4in a rather sinple

exanpl e. The octagonal structures of Fig. 26 are, in
t wijeinedsidns o& the gur simectugesrier )y sTheed mayzaésogqepéleaﬁ@ﬂde doors in
S Liifer RGN NI S TS @ convenience, not a
tatton in jorning. In this case one of four
strucﬂﬂw&snm$mm$eﬂmﬂsmmynmngnmybmﬂnmmﬂandamMﬂwmkhékcmme
t hr e oined to .the.gentral unit.at three sides
o SRl it it SaicaPpisSEise iy D iniE sl g Nl 2.
O@RA jcihifLintPRtVeERccatibtsSih @ach IR He-yidettriictures.
arrangenent the central unit has one outside door

26oentinnl fptensrm suchas baifgad rite of plepping mechanisggc e used
t {Bq‘aétéﬂ 1ﬂ§sg tcrc'fngﬁ Setwdth dn ?rﬂ\% stﬂﬁ:ﬁfress %ogggaés hx?d/d}rvﬁﬂéld%&%qnay be

W ndows of varl ous sor rovidéd 1n th
r pepilaninery oNOCQOPIhGBEBE B Fﬁ@Tl @Jazmc};dmrﬂ)ﬂ@@ﬁumts ZlTay be added
unj oi ned ides .o Qur structures (or not). There
d %éﬂm?ﬁ%%ﬂ%b]§P§¥m550¥%'was one or anot her of
t h es t In as hhtirgsment hestwwarie Figald, @nmothmsﬁmldﬂ aﬂaxjgeﬂnaﬂltm @ach

e physi cal | cconpl i shed. Because si des .and

PR SRUeisils Ty RS Grem e e i TS By o
Sfﬁ@&‘}ﬂ:n&éﬁﬁ& €oliddl dnd BBredatn orfe eRBfple,jsQEHY mpomeemm, based
adj acent masts in each of the side-by-side structures.
Cohipdenendprhmofiyles mavpaused fixfd cagpipg g (Péiﬁébl??u?fsas agipusing
Chﬂ{@itﬁ] &V%PQ%Q 'r@b% sudRYs lpe%rd{ﬁ?gld kit lyf 1B8th€ Bround a central
mast -t o- mast betweeh any two structu Doormays
aladl. dlfhewamjmwnmblb@es pr e-pl anned, or accorrpl i shed
after
Sdea T 4E Gy by P8%S‘bsﬁrrﬁg?¥m%%1?am’nl AR TSRE Eremmnls
Welhsm id Blgl 6. dNisabl 1&0EeAR Tor exsmplapoivx thmdlﬁb@m L&ﬁs bﬁﬂéntlcal
ot her s | ar, arran enent each s rate unit
cHpit ﬁélfgé}r@ﬁﬂz aleescgg £ ifRpdees 4 v or eéwapwes'éal unit

SRRAL AL} t 404 as bH&%ﬁﬁ ngeny, byt Jeabried uﬁﬁéjco‘étdl{aeéi fevdef‘or

one exanpl e such a conposite structure, based

i maessides than cibdwith S sidsy stBkbeingdbe fagre insisamngi shepeu ,Ewgn if
(Bgé:staﬂ:bﬂoq} e s%le @Ee Qldllﬁéb%lhtg ib,’}f]ﬁé jo }1}{'@3 h several extra

roons, suc edroom'a Ity roons, around a
centr aﬂ‘lg 2375111hsahﬂes aanmngenmnECcmeng)mé@toEmcﬂa joingg. witheemoyel

are t her €|I| S r .ning th he
PR FRS uRRH B0k s o Py b Bpampie
NeGessEctulc® 2702080 1PIned attdhatfack bk ﬁtefgfawdeﬂﬂa diiier RS to
|dent|c§ Units of differgnt Si zes and shapes can be
j Biowdg a heatait 701 Seste Aiiredownwarhextending repter pasts imeagh of
il 76 AERsGDeSRRVE ARtrfdrshal 166 2704 s jBRE] RARER! theBivkS
coul d have fewer or
ends of each of posts 2703. Framing elements are added between the keel and the
points of each unit 2702 where tracks and masts meet; that is, at the lower ends of
masts as shown. The resulting planes are then covered with a suitable skin, such as
rigid panels with joints sealed, or with a fabric-type conformal skin. The result is a

hull for the resulting boat structure. Fig, 28 is a front (or rear) view of unit 2701 from

St r UBCTYURH04/007256



20 nore sides than eight, wth the sides still being

the sane in size and shape. Even if sides are not the
W@ 2008/083562 and shape, they may be joined. Fi g.PCIIUS2004/007256

illustrates an arrangenent conbi ning side-to-side

joining wth a novel wuse of central posts extending

bel ow t he | ower hubs of jo'rlﬁed units. In this exanple

two unit structures 2702 are J oi ned at one face and

i Heagispactve of thtarovhiabeled ‘@iig A8’sintFig. 28, wiriolv lodks @orgabe length

Uptileegd- Posts 2703 are downwar d- extendi ng center

posts in each of wunits 2702 as descri bed above. A

struct Itrwall bk evilien? 7d)tﬂose$k1jlledl inahk Hethwedditiochef brewe moreihs

f ea oSt s am n elements_are added

ot R DR A3 PO i S 26 ok i gepb rat,

5 \Nblﬁrnﬁlch ek idblyRat S dRdyed td@bdics anPhunttie of AYRN

ds of  nmasts as shown. The resulting planes are then
c@veﬁa@a hygl ﬁfﬁlp%ﬁ @H?f’lﬂb@lﬂ watggling, Inggedh toxthe @qerrt itlai tepcly lameﬂhs
oo B LA SRt stk tiblifrt APRBE, BRSO LG B
svarigble@né ‘tumbie-shaged” dulhresultsn tOn(e may urakc,)fon/exenwpkef outinf 4

2 63 P 0 7256
SR B PR R L i i
10 V\b‘ﬂtwébnl mnll&tbusaelnhznge hllilBsHapﬂg‘febtwle wiiet lid#@dtoddbr 181 fot  be

evident to hose skilled jn the art that addi ti on of
o?f@m(l?p ?téP HEe viRther, Conarions, Drepulsmaneges it ays Hasigs dhe

s&efor kdalfel the 2@ Eﬁﬁ‘lﬁryﬂfr ﬁﬂ%@e il |sttab111@%51%gteﬁsrn%§ Uy witppdut

much nore renar can be enployed to produce any

n?}ﬁ%? toghosgpleilled la\ﬂ@ﬁr aahet by hiyingtilgrestidh eqlationship brel/or length
thn& stak%?ﬁ%fon&? tﬁepeelﬂ G& 51 ?(hlg%ﬁ&%acé% d}t‘i:"e?gl‘i rhapes that

and/ or di'stance betwéen
15 veanibglottegvedn ext rerrel y inter estl ng variable and
t unab) e-.sha
exanplAénOt%ﬂ?lpg ugen t?ﬁ e Blﬁeif‘f W%%%‘aﬁ%iﬂmﬁ? 1(’10‘“364 figply by

bettdndhigdodsror @empkmbdr@ﬂng@eh@@b Ghith fin sodle AMBHIMANE ate
10 between, and thus enhance hull shape effectivel

WSS deWR e fromrpr dhraegh theyrackppbove ehihe Pesitiopebeve Waigly ih g

Waahhebend GO 'hﬁl'l Qnﬁs1reﬁr9ﬁ}éh§éu9ﬁef£9&i sl slﬁﬁes"c\ﬁﬁ/ ﬁe Shieved by
using the craft or to alter theits primary o

20 fthisi Fﬁmetl‘«ieémqth@s which desp netraguistreyligle stegked ptatmmhs sobheng as
E denkq F)ﬁ RRSR S, Sko%gesélgeﬁ Hgm% tbﬁﬁs by varying

e spat relation or nunber of
st ackdhcpltas pomtad putf theseekﬂlsd mahé arnwﬂl dppreclae thefabighat Obry

diffe shap hat e achi eved. Anot her
e8! FlR Bk b 8Pl e e e R et
pdesotibde drhen 1KRY dre hinedeHlep ﬁ' BOorle @B odimehUEHE 48 be an
pr ot rudj ng el ements, which in sone enbodi nents are

25 st %tera]dm Rldramediorfovith vrdise AL a8les of acks above, at
tHe, DeSibd, 9hs, 3D9USs Wkifile 8lition of an equilateral framework at the

bow, resulting in a rather classical nautical shape when seen from above. This shape

also provides for promising docking and packing characteristics easily appreciated by
those in skilled in the naval arts.
30 A different shape can be produced by two pentagonal framed units combined

with two rhomb framed units (which is two say, two parallelogram with angles n/5,



angul ar bend in the hull is desired. Variant subnerged
hul | shapes can be achieved by 20 this alternative

woreaonosisewhi ch does not require nultiple stackedr/us2004/007256
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platforns so long as the stacked platfornms decrease
progressively fromtop to bottom Once it is pointed
out, those skilled in the a22-w || appreciate the fact
that very optimal hull shapes at the beam can be

pf obudethddsigAs lnghd pravievsorxkspleghe combinkelscaf dgayswhesnally

t re 119 Lateral | y. In e_enbpdi ment, there
i s8e QoG 8 pog el et s RRFeof P BT R
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egnRopeEpHpf eu¢hngas dursiion asfomder hylls idothseet barges, ie givavaly a
a ( di fferent shape can be produced by two
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f r amedRaurining npwhe thh aspects whjosdng, individugl arcablaelnggstaniuvdst h
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and. | %(‘lki g .Characteristics . Mreqgver, the rhonb by

i FRIPEe 1Y RS WIS o7 RUAROSE R SYBJOBHE PABINE Ihigl reate
shaRlevd] B&Isir%f Fid 8o Subeth& Jrawaksta %&Hl?fand%ﬁl{ih@\@l jothiddhe
art will readily appreciate the potential for

bmewnke dart nodul ar hull's 5 nade possible by the

di sj oipi : . [ dul ar
e L R R R
hegbting, ondlocgrsyndpandizpacgé spart to ag extent olak ynother b2 angites.

Ret urning now to th ects of joini i ndi vi dua

A S e PO e B0 e e kPR b B L b e

t f tRariv@dbRBnEs. Obidid}ein PHiSSRN Eanl HRVIBRY in@Munibbr 4131 Bdr&R ways.
and in _nmany cases convenient, to stagger

10 possi bl e, | ,

ub ths Y4B P RPiTGRItRAY2eE updiein A masH of thesppirate ghits. In
] BIsR@EMB eSinitNE fRERES So TS oﬁh@ﬁaét?@%ﬁ&ﬁn@gmé"ﬁh&& IS
to create nmulti-level housing. Fig. 29 illustrates
obrdindee reampgianistrg Tatsds netlatlimitaog hoyeienian gnitayptiee

Py TSP AP o i
gr oundis afadhes progde afih¢ fort of sackiexdeeribet Math rafeRhben Fig.

jt. 2901 be tacked on the two at ground | evel
W» gﬁ' g(gis ﬁg’?a}/lﬁ’ée“f@fjémﬁ?gef‘ﬁ’ét ‘lﬁ}ﬁ’ﬁé’f’ta%ﬂ’i’ia{ uniist B fifose  of
t f#@ngetent MR MArdHihd whits Ik teRGohld bk Mafy £8Re Tha fivEenidlone

in a nunber of different ways.

marked “a” are at ground level, and the four units marked “b” are at a second-storey

level with their appropriate masts joined to the masts of the lower units in the fashion
described above with reference to Fig. 29, or an equivalent. It will be apparent to the
skilled artisan that many other arrangements are possible, and that there may also be
further levels provided by stacking units at a higher level on the second level, and so
on. There are many possibilities based on this sort of stacking of units based on

embodiments of the invention.



In this exanple, sleeve units 2902 are used to join
the masts of the separate units. In this exanple the
wariokesEee f our-sided, so two of the nmasts of PEES2004/007256

are hidden 20 behind the forenost masts. This is not a
[imtation, however, as units of other geonetry may

be used as well, and there-30s no requirenent that the
units be identical. As a further exanple of the sort

of st dtgiddgllubastes ydb ebther thy thef mo@mmlni:ts)ma* Ik staggered midy.
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trans*atlng el enments, "such that a fl oor oP oneé unit
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ransi ing el ehe
biamd sia ficet 'Yhe&fth&gdiﬁ\ﬂiﬁﬁafdl}e&tenﬂlul@eﬂieﬂgostsl 2703 hay podepldygd,

and er.in chi ngs above iS necessary._to.. .
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25 niesiamierepdsingrad erraghe mese.gp pwlderaafwwwtk fg¥ the hull.
S SAFEDY M AR Y may
SR HnghEa D05 usppsanut, apdliy posisert!
exanpl&ﬁ@mh&hmkﬁwnnwodusa@mm@hﬂmhemammgaﬁhakhmtoboﬁnhehuﬂ
and the upper units 2702, to complete the watercraft envelope. The skins can be any
of, or a combination of, a broad variety of elements, such as fabric or rigid panels.

30 One may also add propulsion elements, such as oars, engines, or sails.



illustrated by Figs. 27 and 28, for exanple, there may
be two self-contained framework units 2702,
wgaeansised y col | apsed for storage and transporPCT/UR®04/007256
keel 2704 and other structural elenments may be
di sassenbl ed and stored separately, such as 20 skins
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te [ i Llustrated b .
coreapfow e P OARERY, & ESRe iR i PR APl Blcimens of
athg ifveaidal ﬂfﬁctﬁfm rghteth§ia€ & eahd-hIbNEwHi @ Aggrddifeddhtd eb@psunds
that follows this Eplnt 15 js nore general in nature,

affcPormPlerey rihe dONHP Brnssd SR Jengntal plemephal ¢ BYkens

T LIRS R dveCRlctSnthed NBADS BP &8 ‘inv*eﬁ%ﬁ I bishe 188Y8tems
provi dés broad di scl osure of many a varied uses for

25 t plEPBATOUNIIRIICS (IRPOEHE OF Jepe-heinsacHt aif-’glht\’lfh)@ﬂ?é plhterrging,s
' ﬁlcﬁgltng R gh%ydr}tl ﬂﬂ&, water, & ice, each system being quite broad in its own

right. The MONAD is comprised in most cases of equilateral polygonal platform-

based foldable, highly compressible framed clamping MONAD structures, deriving
wide versatility from radical symmetry, all-directional interlinking, maximal
30 extensibility and scalability. These advantages are obtained at least in part through

applying principles of tiling, information theory and class inheritance, such that
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there are no specific enbodi nents of the invention
explained wholly in the followwng material. 20 This

O Non-Attached Autononous Device (MONAD), as
illustrated above in many various enbodi nents of the
i nvention, functioning ei t¥ér as a stand-al one unit or

aggregated into cog}pounds_ or conpl exes. The MONAD in
géw@rag Augliges ¢idhe NN Atrdpstance ety 6f scirupypprgassed on fo

Bahdpb s BRSSon&es RYALEPMORARA, AaiEhy3Rs8Yle! Bfexample, the

inventor) of about 16 systens 25 adapt ed to energency,
tdsplopment ywidin miswies pls multiehembered ¢omplaxraf gaisedyhagd-fecked,
terraln i.nct udi ry .l , i .
SRR enctob 08 e RS p oo p ARBeHE ot b i
NiSNAIBp erslemthnfilterRienit supplyyesén @esesy hfgeqcld, naiichrcalild save

pol ygonal pl atform based. f.ol dabl e, hi ghl : :
&an%*?eé%%‘res F"_éf ﬂﬁgﬁ@&n@iﬁgﬁeﬂ@g ReREES! g el ggajor aceidens,
AR War ol WhEiReapiisStbrdabd de¥tridiiontdna6 edlerfddMMRtAYS is being
all-directional interlinking, maximal 30 extensibility

higlosechindaspe part/for eapéiarigyenseniges are obtained at
| east jipn sty QLR Hfﬁr}r te@? 9$r}{15rﬁ9rﬁ%étﬂ§ﬁ's @ér%?eaﬁﬁ%&itrﬁmgﬂﬁd

information th oryacsi ass | nheritance, suc t WO
200 4608185 G aRAFLLIBR 00ebo BIARE B Impl@2ing s rdd thalsingplexlvinits es

t he MONAD, f i nst i dit f -
Jhebidfrebi pmacioin bR HEOGR® ABhhifaCpBFiAPiss B nd use
N8 H d wagpld 'ts @@n@?)lﬁﬁé 1Iaiit?§ im ﬂ‘hé)llb?] oengﬁgnge‘he mell ADeg%)dheymnag
wthin mnutes o a multl-cha I co ex ral sed,
HaM > Hepleddt Indgms of msfeyials Qi %@@éﬂ NiaNeYs aray tbflﬁfgalelr
S UGt 5t 3id r%%@%@@jnnﬁ%?&vmio #0kth,hin@ nlebBanically

i ndependently filtered air supply, even on a ve_r% _
|2 mgd. herglies eapirame eulivagely ) workabla aptians foruniewhighayill fit

3y i:h%t49?f$e§n @%@ s?%%rlflsle%nh@l% hieBP HERK SORT GEOGL B lar

maj or acci t war i-nvol vi ng” weapons® of nass
desbimaton oiintedivnelly hexiavldr geackalizd dharigistiss deeigmggl into a

i sclosed.in |l.arq art far humanit.ari an .reasons.
PoBhul? e e R koS s At eoBBMsl Bt g ETRED oy
CloBpbiinty a6DERIEs cobibosdichfafdikadd @ pANANISPES afidithisaf the
coordinated sinpler units, and the sinpler units
tERee P of the SYpipR S LEWEeEP eﬁ‘“i“#ﬁ%’&lﬁ?qr\?]étyappar at us
and net hods for set-up and use .in ri ad ways as
st and-TAPEAeeyi9; hest fepst AN SHReFssTRlabIsBheORABT K Stot he
hasdiGiA mu%%c%rﬁmypoﬁggtﬂateﬁ 1 k&hpHieR fby %tﬁiés%ﬂﬁﬁfe.
of which MONADs nmay be built, their size, nunber of
St wslyes iy pagking seyerapbmadingsefd.duestiliapsciaized tootsrinth a

S BT S B Bl RO R A
fliahdy wdefullriess, tdnebedcMAES tE&AZhYIS idedign @pprbatih dldvadveeit is not,
L‘létﬁl@%%pﬁls?zte,en_rgj th-le-:r:]atgp ogcrhtdfi-IQXé ﬂas taken. Another available design
approach, and the one that 4-PASS has chosen in the pursuit of radical multi-
functionality, is quite familiar and readily exemplified by the Human hand. A number
of like units (digits) are arranged fairly symmetrically, strong enough to hold
themselves in position, but flexible enough to articulate at multiple points and work in

tandem, in unison, or separately. Maintenance of an axis between the center of the
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characteristics designed into a basic unit tend to be
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by the conmpounds and conpl exes conposed of and
created out of MONADs; and this is the 20 ultimate
source of the system s grou¥¥d- up

hyper-mul ti-functionality. There seemto be at | east

t Dodm iged He Singtipg pllosvsforstiengih a thihBreepties whaajtheytage drawn

gétﬁ'% 2ol b %%h ﬁaﬁ@% ijc:cﬂon cgr% pifeBn AR né/e% fie axis, but

mafhbr goes paod Bbrgnt 3é1?lrferralunbmmdﬂ q;e ﬁs@fsulb renfpultabet ndahy have

C|a ools intq a e un spite . .
rErE Sabiebia ddeRolod 1 Pt e TRARet fetretoy,
geﬁﬁb@tfeﬁtl dnﬂﬂﬂné’rﬁnhﬁﬂtéﬁtyuﬁ&fssﬁmﬁﬁmlr cAaf. U’ﬁe ati‘aﬂdg?\éﬁl(énds to the
[ [ proach. However, is not, let

ng‘gfg %%ﬂaté@é Eor‘iﬁéin%s copipIeEeRe For hasiagef %W?%@éﬁmfuﬂy in
at
AL I G R R A i
f aggeeghtonasl witngssed by the intush béﬁlw Férgirucsion andmgiufgcture that is
ex L fied. and. A nunber of like units
(%;:ﬁlg%??d 3051§$ggl§ra¥rl§§°°@§{lﬁgel¢l y symretrically, strong
Z 2 g 3 g R %’%Sg‘rgil ‘Igsc u thag ggﬁ %Jlt\ﬂ %%taﬁﬂn(ﬂgé %a%ébn%u tI’c s{pkl%?gslum e
t Brogtbeiegbiiesus caastroplut em&xg&fc&h&ief/equlmant anheler,afeclantents,
axi s between the c er. of the WD 2004/ 08356
DSSHORED O PEE L PSP G SRR T S 81 o
f &Hsseisst 5 Rishés dnB @nibhmag Qhclbéupss, X%?i%ﬁ‘luirﬁl%%u@tﬁl@s deAMMing,
together even t hough the physi cal connecti on does not
| fowersrwelkaeyssigedingsi glrrashl@s ’4@9? varidy plevatgjeaé frogy bryges to
B L R R L S e B i g
ad;ttuctural paiegoried. IntireenainainP o¥fepatiags to the Ntra btoad chpieasily

aﬁ%ll %Od{?bfé)?‘fl%ﬁagéd%f %egt%béé/ teg11§(\)c;r%1fysog%é/nlfq%r ) e% :troldC B a td se-lrfh €
caumair)oe Sloatln@rfraned dudints thitlaye dueighedro du tdufsctﬂ dnyl rd:cbnﬁgured

pairs (in part by virtue of the synnetry alread
n%%eéwn coaHﬁst 50 wgreinRARER birtlgipgssecux %e é@%@@?ﬂégndv having
Wit @&ﬁ érﬂﬁnéﬂt'l? Bix0d intrD1€i QB b dHotel '\ 1RWally, there is a
manuf ac P is” achieved collectively and
_cmmpé@@mtwelt@/theli@tmctmsﬂst drows: heseuseap thaiispitahilithasediling
[ [ r
a]glgfgcg{n% g{i‘&r %Spﬁ% gﬂg nfgﬁﬁ‘%%r!agswag?]?%? ﬁ&ﬁfﬂ? op fnﬁ&qoxg g&@ g&fcfe‘t:es
sfoehs, MONABs ksy fd)remths basmgalrld}eng wry Smingrrrw;rmmd fomddttons

e- manuf act yred housi n

D B ER EbE e B et SRR et Ry B8 s, Bt

aghisl e beptib Bdvir g&meuﬁ heted Set uS feliirl @l dlcigsion dfeveaiik, that MONADs
wal kways, Ian i ngs, furnishings, and a variety of

m@ﬁ)é%ﬂéveaw wlaeéffﬂne%?rpgegan@a siEChifES Wakld Be BRASESSsary Ar ¢ hi s
S &G Rabll ?ﬁﬁ,shé SarR o84 BREIS R010A DCAPYRREL PO dd¥nents, have the

recognlze
capacity to articulate and slide, allowing platform, legs, sides and topside to vary in

their spatial relationship. Used in 4-PASS compounds and complexes, MONADs
enjoy this same flexibility in terms of free configuration, convertibility, and reuse to a

degree much greater than, for example, a train car, not to mention a permanent
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structural categories. In the main, 4-PASS pertains to
the very broad class of easily transportable and

and self- standing or floating franmed structures that
are designed to be reused and reconfigured freely, in
contrast to nore permanent -Bui | di ngs secured to
foundati ons and having 20 their conmponents pernanently
f bwising. A betteasnatngy tvoulirve t@saytilee what(the amonsatlilk ys tot her e

i ' tion to, the distincti just d :
RS dgR Syefeis e O Piseeraise R g © Brasparbliind
apgpidpset hefhasd Srub@fes Bﬁ@@'\@%%f\&ﬁi%kiﬂdﬁ.t ed floating or

i njection-type concrete forns, Ds may formthe

bas iThe fFellowi@ydrO gx & phrsdsEI9Rery el REFad O undatinfns
suitable to the nost permanent type of construction

ofealitips Higt éfing Hig) VG f @particga enpndingents of thedpenton:
havi ng been noted, let us return to discussion of the
rule that MONADs may serve well|l where nore pernmnent
sirRletfammessadoul d be unnecessary or unsuitable.) Thus
the parts of a single MONAD, in particul ar

e [ tS, o j [ nd
SPOSBES. NS SORBEAY LB A B0y g
v highlyispmmetniealrabsypat ieklw pletfat onshi p. Used in 4- PASS
conpounds _and conpl exes, MONADs 30 enjoy this same

f B-SMigfynciiqnal entred ke (Bb) defenes eantel axif at i on,

CONYRIihE Hibch{Dindi N\ 5 p&iphBaPelerfi@l ©¢ MuCh. gr eat er
than, for exanple, "a train car, not to nention a
perRedisd sirucitl 20018 56X RCDMIESEEH licR@IALiE6 lang8

B PR RE R EE 8% e b 2P iBieno

hadipd,ceitieeaaltfloobié:ckel ati ve to transportabl e and
rapi set up framed structures and devices of many
kg%gjiggf’ﬁ‘én& IS%]\Fﬁ%ng are sixteen purposely very

genanakt Binedas,128hdss hil-68athQ@ ar@ANSs0 Al conait@HedabpiiiBSes for
that define the MONAD in particul ar enbodi nents of the

i FRRRop gpployment.pl at f or m based 2. Pol ygonal 3-x sided
r ?(9%t%hﬁgﬁﬁbge'hrﬁﬁ%syor%Jtihgsgtée]?&z&" | at eral pl atform shape,

and al so y synmetr above a bel ow platform

| O1. Ruspanidehl amiceif-dnatingienvmakmbadieerthub) def i nes

c al is. ..4. G rding chinch-binding up-right
pgg%ﬁgeﬁ@%iegquﬂ%ﬁf)%wggon ial structural menbers or

t 1ackskdble, snlbstoasieapdbiaked Wi th flanges. 6.

Fﬂ g&EI e/ nodul ag fra W th, in sone cases, hinged and
sk

gérceélit SOYSB lejnejtfsrﬁ angeable mﬁgrlweregéeyqr@gsaqmd aperture or
fdomr / deck. 15 8. Self-elevating and stilted.

15. Rapid setup optionally equipped for instantaneous self-erection.

16. Indefinitely scalable, interlinkable, and extensible.

There are at least six variants of the MODAD that meet this entire set of
criteria, purposely radically general in its demands. Thus, even in terms of basic
frame design, there is more than one embodiment for the MONAD capable of serving

as a broadly multi-functional device either individual or in concert with other
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9. Alnost all-terrain, alnost all-weather, and al nost
all conditions capabilities for setup and depl oynent.

Suspendabl e and self-hoisting in some enbodi nents. 20
12. Convertible topside: concave/convex. 13.
St ackable, multi-storied capabilities. 14. 100 percent

coverabl e-i nterchangeabl e nmulti-| ayered coverings and
aMENAPpeofgny typki AdastetSypeRapie dhesErstidascoparédoamaldefined, and are

(R S Tl
Tﬂnes’eehs&toeumﬂ inl @é&sto &anew.ﬁmd@nﬁ‘iiO\O Bl MENAODADR Behhcroreipt

t hi ntire set of criteria, purposely radically
g@ﬁ@?g in F@maéﬁﬁﬁﬂgﬂ”fhwgnm@€%%m xg? MaDof basic
franme _desi , there is nore than one_enbodi nent for

t he wd‘ﬂﬁ&éygﬁéémsé MPNDs pastpssdica! radipsyamelyy. Equilateral

NMpdiydoné Whe Biop BRte L@NistRs &b tdigkd bitdirMletibads rQfiatin from a
concert with other WO 2004/ 083563 PCT/ US2004/ 007256

- SptrpliRbaty vpit: Ang relgskese Naderausuppqitshavieslkequiplengles sstwell,
digeeMenhed .and.dsk 'oﬁ%ng%f%ﬁest ﬂabmlyﬁarg E’a% beg%e%v@l

type, so this Is I on covere eatest”
dégseritied jamd ultdwsmd @n@at msemeist ntns @mqmsedtaf assemmagesa]ﬁ three

idea.of . h W a ret reallzed In

58 fe A Pereed aores (s P ABE=or ieminkibras

I\Ezafeh@d BAihdriba PASTeVEINABSCIR @s&@ssmba dhdCedlow ach @dnged
EqU|IateraB pol%%ons with 3 or nore equa

s%’&l‘@ Y%le%fii ererind)- of herhsteB apd hyboae eampep ¢lpragntgyshared by

CRALY Al tHe léﬁﬂbl)@ifneﬁt@' do- the'?§15 %nfy%@ lowePRftFanklofit B:QEH%I upper hub

sup orts have all equal angles as well,

MAR; Bovweyeh ﬂ@recﬁre exoaybsmblaggyrof emmmqu there
c wn, described and understood once it
|§Q§§gﬁ%t£8]9&% i s conposed of assenbl ages of three 10
art|chmkﬁdnmﬁﬁmeh@mgmﬁﬁﬂumenm@ﬁﬁaMﬁﬂagw”Gmwﬁﬁssamd
r r) term natjng above 2 flattened cylindric
CPIChEtH - RiPeRit b he g oAEH B MG it aehigoant b
f le@of®Ehand eptltdipackdiresd-, £) H)TEIEH 12-4i@saamith Wadre thhh %né‘?lﬁt%hn
and hub are conmon el enents shared b%g nearly all the

SHPORA Tskedse asdo ghsesrhabs. saftsrn, skydateheseo bisrwith pspasstel tragke, or
hﬁfs@ﬁhy‘?ﬂ’e ab%ﬂﬁﬂlsﬁk\d ¥ e%ﬁdlﬁ%mgq%%y Blore HBE LG Rk, BPhe

assenb ages (0] el onga ed menbers as there 5 alr e
ing@$ plafornrs (paytieulariptie pairs) basrpoeat figwifiednice folr cleptinigt |

b&)ﬁnp%ﬁncﬁ aRl @&B}.‘)lgygel S, YRl SR maées po?sﬁjle 1nter-c?amp1ng 0(.1i staggered M-
MONADs. The joints of every juncture in the each assembly are hinged, with the
consequence that all motion of which an assemblage is permitted is confined within a
single plane. Because the assemblages share two common elements, the hatch and
hub are maintained in common axis even when not directly physically connected.
In addition to allowing articulation at variable angles, some of the joints

between members allow sliding, or translation, with subsequent fixing. A track slide
in some preferred embodiments allows the masts to move along the track and to

move up and down in relation to the track



MONADs are expected by the inventor to have the nost
utility, with significant but |esser demand
wapdaospet ed for 3-, 4-, 10- and 12-si ded uni t BCT/NB1084/007256
than one platform may be stacked so as to share hubs,
rafters, sky hatches, but with separate tracks, or 20
this may be acconplished by3@xtendi ng coupling two or
more hubs and masts. The stacking of platforns
( par t i &masfslige jornspadst @ riftes, agd ebdwsshepnitwo mambers tovary their
6o Je Xe use i kes
p ugtgaﬁ)g{f S tg?todg n%neatogmoef (n;q’ters + I%a’tcélz AR eﬂ/]eée
| Bixiigsnahs thuemnyst jmﬂtﬁatckl skdes ﬁarﬂht&:l@ﬁﬁﬂ] oRSEAD chéﬁt%ny point
h|n h the uence that all i on_qof which
g%&s Wﬁareorﬁ %hlﬁéﬁ?l thoed 11is netgpereln g mﬁc@?ﬂuﬁl 1 dovieg (such
5S la.ﬂﬁlsﬁu@'f@tﬁfg) uB 6 thelsh@ mm@q&@g@ F%ﬂaﬁlﬁ b WRdiRS BB Nt
el ements, the hatch and hub are maintained in conmon
afelrschbv @mpm@hmﬁ@me Bicfested Wb%vgm& dislaeineh igtéghtendd or | n
Ahichd vari abl e angl es,
somg o(?lﬁ)t E%a?ﬂg% %C@g%ﬁlé\%&g%wﬁ‘g@r@& all ow sliding, or
t rans| Bwo @ﬁhe wiittcipak el eguepicalfyi liei anginglk adxisadihe $dwed end i8

f th ts to
R e R E R T R
101 edmpduﬁm aﬁdxohipeext(c&ﬁ; SWERn2{) 64/hA8 EmbBonE 6ed (BRI G685 6

6 A mast slide joins mast and rafter, and all ows

¢ B PoR) iasive b Braiparyy it ir Gjienclepbise oF gctrieah hook-
t ﬂﬁ%dsﬁ@a@ E’énkeﬁr Solk Qﬁgcihgﬁouelﬁgfﬂoﬁf Senfer Q\ﬁ;p%m ﬂl%ﬁlgceb glstem f(afe

rai sed and | owered.  Fixing neans that nast and
sbtedEenasally, the lastenhyetimeions pscetheith f(plomeméulalaﬁynm \Mtthm

t}l@ %ﬁﬁghfﬂg g{%&r ntg ﬂm\ﬁﬂl g l%hgéﬁ tﬁé gt?oml and [y us{1 ?qu 1kené/d

e nec evi ce ressure
15 usnazlsptrxal dord Hdneevst, ivdehuthfuodiiohoinds bt h%hhgmedsﬁoﬁl&a,swp a

b aRe < Thal o b N AR GTRE B et B g et

hagmbéie clell @8dks 02) lOnké { trﬁ&s Efven dRSd &IV REing ot MBI Bles
t he pr|n0|pal el ement s pically lie on single axis.

THem gkt iabs damp Fel StH%’eﬁ‘@}E}ﬂard? thedil's akigh A PrieT
gir:]lghgés Ifnhﬁrﬁet ds@&@s tﬁé aarﬂ? e bRdrhte bt ‘?r?én@s}'ﬁa}llgdvg QHQ?&:&Q that

the hub functions as
20 | paajodkfthe tl@@k@@ﬂcurelyelamg 0}:11@1‘ avallablsvicelodwes. dBwrs ardraiions ways

afnfbs cgl{ @ES’COBQJ)J otlﬁsjir!?v sEbe F?lelillng{npcgr dhd. el ectrical hook-
up, nas eaa, center po

e engl ne housi ng, hold, center
supporThe uppereplabiwenbat iissdatieda sl@&hﬁ’ﬁh or,dh Gomé&eRes; ai lipper hub.
the.l ower hub functi.ons as. eatg for. _other tubul ar

o HEFHERTTAF O B IVER oA TAEDEE) BhaRddicioin pYrglablp but
t Kt %tfiﬁ}ed he chkiat hesvatioRédhd 4perahiBin ﬁ}@fe}red@ﬂ@d&méx@s i Gatlit
na

spi cord. However, two hub functions nust be
25 hingRiangceticnsent ghdiess twaglementa along their @aip imejthar ¢ageywhether

MSMP? ark gugé?ﬂy@ouﬂ'fé&) Sndth& 10864 hif b§’ Rekds o@gjnﬁl%%}tof

intermediate members that not only are hinged together, but which are allowed in

some embodiments during set-up or use to vary their position relative to one another,

yet all the while maintaining themselves within their single plane. But since the sky
30 hatch is only sometimes directly connected to the hub completing a circuit (as a yogi’s

fingers and toes are only sometimes directly connected when he or she chooses to



menbers called tracks. (2) Once tracks ex-,tend

outwardly normally at equal angles from each other,
whiwg/0gdsenp t he tracks perpendicul ar to the hubCEHUS2008007256

A pair of flanges nmay be used as the clanp, or

al ternate enbodi nents may have one flange that 20 can

| ock the tracks securely usBhg other avail abl e

techni ques. There are various ways hubs can tel escope

onteridel theim einlsentext te tbdwb.umider is kivagts difdedy coppestedivitizd

r is called a sky hatch, or, in sone cases, an

uppér hub. A direct connection between the two axi al

menber iﬁgckﬁﬂﬁe arﬁdpr.ﬂﬁrﬁ embsr ta\uﬁtiidr?hidﬁ Whdteveritir form, they

required. A crucial |nnovation of the apparatus in,

pPEFEte el i Aot etz MRYONAD o oig {(allapssesben esived,
5 abh PR AdtevRE meARSBey MOt 84 Eﬁ@ﬂ%ﬁlyﬂh BBk & dbo@¥ dF ddghees to

ei ther case, whether or not they are directly

c Hisgb s, axigrveen HetMiMON AR ik 4eb 8P {sainet 49)lapse afen ifusg). Tracks

. (o .
ninea A LIRSl ENOE bR baEkaReln PRl b a cock.
e Toaskls heyr bthedeses mgvale tThepmey haeld @ittecallad yradkiwdides, which in turn
position relative to _one another, et all the while
Pl eGP 48 W s s eGimnp oot g for
10 sifdrciag tHeeliddsyand@hdyatut bonfis® BdnduBOFEEledRS tyhr fxafek.| Yhere may
c%n ect ed tg tgg h%g conpleting a circuit (as.a yogi's
f PR S@fagesa AFh ey erbley that 13isp gndsigives sitherplatforae oY topsidsibeat ed
WagHn AgatiRk (SRE nfafigoses to WO 2004/ 083563
PCT/ US2004/ 007256 -37 interlock thenm), in contrast to

t he huBt theendstef iracks) hesgns! thi mests, thereonmredtiteltst aprithary means

t r : L HPOnLt& t er d.
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15 sounnbatlike vbedl4, MolAReetor skiol difchel thaisesswhandddsiat ed) ,
5 and by what.eyer neans, e st he held rigid in
e SREee npB e TRa0 it PEbSTS Ee o e sk P R
t FetciMsMENARrdabingRttantp ir ARWGL MOBIATRAS Barvibifhte incdd§Bhnds
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glt\)\jhﬁfe SRS o M¥Rdel perkited FHBYMON ADS in%?stﬁ&ls{aﬁgaééngﬁh of

ides, Which in turn hold the next najor ne
20 t He length of sides sekgrablsrhecwsmpt vdbpam i hAEANARS ofidi&akng ombe
f ' ' . can.conpr.i se condui,ts for
| PLANAS B bS50 0L 600 RTRE RS SN |
c aldrivckinpatoul dstsldbeandlable\i@arcoapling M ONAR foO dififereait-sized sides.

t opsi de .up, .and 0 relative.tg th BSts. At the

ends. of iPlERicen Sy Trneniialt e teHera Hegregbodment i

hivérg @portadt foF seip.y ONB@BRod 6f sef @) BhkioAllyARe1veR hikdly Qiding

MONADS.. Addi tionally, hitches may heLg support 15

25 1 taketliges (ikeshleapeks) atverd fo theis figal ppsigny and ipfetigdle masts

%ﬁgﬁ'ﬁl@ %a@tssli@%qﬁﬁg'e@ Rthe rafters) and then into the track slides. It is then
an easy matter to hoist the topside using a winching capability built in each MONAD.
Another more elegant method is used when the M-MONAD has been stored or folded
as a single unit. This second method again involves sliding the track slides to the end

30 of the tracks, but this time under load, since the bases of the mast already are pre-

inserted in the track slides, with all the rest of the weight of the top part of the
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railings at the edge of platforns. Hitches are of
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conmpounds and conpl exes, sSo in sone cases

standardi zation of the coupling unit is acconplished.
Wiil e the nunber of sides p3mitted for a MONADs is
open, strict standardi zation of 20 the |l ength of sides
| grugais eraiop.e Mowing teedrack slides butpt@lul‘t* in rISNADe torfside as the masts

dj ' IS: . 40f -hitch
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I\/[]\IA%§ h:ihffere t- S|]§ed sides. A joint between track
RE™ VST heriopristegnd masts haye Reeyysfoaed RS BAGYHissemblies, &

Vellyson¥Rks Béldestridle ©8k tdByvidOMR wEBihP Rt lﬂf)re%%ﬂylﬁﬁ)anaged parts.

basically involves nmerely sliding 25 track slid

( FprevesAihen pdovwes &Rl largspindignepter shaniiled ypped dlis mpyqdouhe
a

e P SR TR mehddt B b B e Bici e Proye
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(?Oal n |c{1)¥ol ve sliding the track slides to the end
e %fER"ét iyt this tinme under |oad, since the
bases Mfstd ﬁ@cﬂl@@%tﬁtarﬂ@ﬁ hd RS oﬁfseoet\ﬁle'él? ﬁfehﬁga B c%aﬁ&ihmast

track slides, with all the rest of the weight

t figep diversglfing shoverbe zmp@m@sednmtmmuww@wws Ghe mBG
StcAEE UF e f{isotla& i Ak DS BEAGK Wid 8oL S
in ralsing e as Pec I’PD
u@db@hﬂd onetend of thia malstazdab tlm‘pl&tfnemﬂnsdaﬂl it hahg rapeé or Wotred

Chl n inch girsd he tops of,

Rk OB e SFTHRE of ey B Bl RERREL Bl e

emane wheon shefidropmive aldafhdkmvslelhw@tohﬁ@& b Phekk Afeem
gﬁ?oglﬁe modul ar assenbl will sometines be

pgisdiredsBytdn Eﬁa\ﬁyd‘é qu@rvm@mlyﬂaﬂtﬂaﬁ HeYeEeBES| | y
n@aagedo E@fn%ﬁ: planb%&ﬁ? it MR R IRy 1@‘Y§Jka%9§ By ﬁ%&gﬁnét lﬁanes
di aneter than the upper hub is enploye

bieillrbgithcelpsiy Sorrigtropestadigntiusiechod, but will have to be
r est or QL. energenc

s, 38 ERubobBr affiEU A BEASTRL Sua LB FIRLOCR e
dunged iackasleds sdléve snd thé hmMgnatseﬂiatesmibagy aré &attlowsed to

set [ nsta neou 10 to the_point that
SSasdtiori B T e e o e Befva coggysIRyd eosep and

et @heteri febng BRI u prﬁ’ B e p&etionlonte Mk tiKNiddBstiSthe masts
articulate wwth rafters, and the joints between them

WW@@SI"F‘@EP mast  slides. Ever yt hi ng above the
sl i desy e BfhdaRheRY, ﬁth1%&%ﬁﬁe%%£Pwa§ ngs fBehen

because of the reposition the mast s es perm
A e sdned Kleegmasts pillddieoutwaad tinless they are locked to the vertical. This is

precisely what one wants to allow the rafters to straighten out horizontally so the sky

hatch can be lowered to create a concave topside or lifted to create a convex (roof
shaped) topside. The cinch of course can also be locked into position when the masts

assume their upright position, at which point it functions like a hoop to a barrel.



15 slides hold one end of the mast while the platform
beneath is being raised or lowered relative to them
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folding, and to permt all the notion of rafters
above and tracks below relative to masts, may nake it
seem as if nothing is fixed9-But in reality, if
counter-intuitively, all the novenent is confined to a
si ngl eTlH sdy batclw\teis@iﬂalés‘thé bubnie étasit otahibe ad dlker thbenkatghaatlisn

C S be the basis for a.
| DU G5 R R G et PR TR et dntake,
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%&éd track slldes beI ow and the hinged mast slides

ek skyhight Which e bg premaliised gasior Yo eRbRDt 8 hateh.
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become very strongly held up in either position once
t BEployesidR thelskyibajel socikatial éncamingsair spBpli paskesi thiooght filger in the

vegggical . In sonme embodi ments a winching cinch
attaches to mast slides. As the cinch is |oosened,
the masts will tilt outward unless they are | ocked to

t Meinfeompanants: This is precisely what one wants to

allow the rafters to straighten out horizontally so
g:e sk hatch can be lowered to create a concave

t Bgﬁ S%’ln Tifted to create a convex (roof 30 shaped)

t opsi dﬁost}ﬁ@erﬁ% El&ns \91:11 &%Uﬁ §§ uﬁ%ﬂ eaalzlﬁgxfn%g‘soh%c?ﬁl%m B4

position
pushlttlm with thetfrandei fcmstcp@gm tOf cburﬁeu ticte i9 nathing k@pmclhmﬂpﬂme’r saft

WO 20 dﬁ3563 PCT/. (i) 0 g 9 The
g T SRt 2 s TSR be I Gestasteb e ety
t They willdt nmie aitho$ maekikdike sttbatls; &ﬁr{g@ VMR BinSass UeNectiSe Bylar,
Chl or fune vent, water inta grain _intake,

FiF'e A ETogE BIeSed foratl theesgverings P bbeststnr SEmgyHes inshdlen

t b&ﬁ&% po@’etnﬁally': Shers %d@p Eigh?ﬁﬁi'ﬁ-égtsRefﬁc@e%&l Bféctromagnetic
skyl i ght whi'ch may be norrramg%/ used nust be renove

f Raﬁwﬁ%&eﬂWWﬁ §k@lﬁb Sobr Serecrameyigen wyteuismeoveble Slick Skins,

C t

PRI ShEAN SRR RIS, S5uby BroB YR Bt lal s

SEIpepztryd S}naﬂcs@ssmthm(slkgh ApertierSkin (ddm \xﬁnﬂbws,l\ﬂiirmolﬁs vents)
Skin t coveri skin

o T PG SR BT e g Ry S G 6 PO PR 4B howse

f @ded Otlick glpts includd Kkt Skbe, Trh: d1691s, SldBAIDerntdable WS E,

there i noth| n%sto precl u bul ki er soft coverin or

sepy BRdpulk helaw dechetnd sepsh mm theZraprd @n be terapd Skirtdy r

siafk&AKRIRAChiMAlsYs, parf O8N 1y Lténclaffmgqg Corite sﬁlfays dusts,

material |ike screens, tarps, vinyl canvass,

r &fd| bielegicad pedy Fentrol predators Flaps, useful as awnings or bhnds and attach to
tops of the side skins.

Most skins will be of flexible, fabric-like materials, but there is nothing to
preclude thicker, stiffer skins that would be stored as sectional sheets. (Of course,
decking will need to be stiff and stored in sections.)

Side skins may be rigged to roll up and the down like blinds, and are held
together at the sides by something like shower curtain rings, with the sides of two

adjacent skins sharing the same pole (or mast) and the same rings. Top skins may be
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etc.. The generic nane used for all the coverings wll
be skins. Skin types include 15 anpong potentially

El ectromagneti ¢ Radi ati on Refl ective Skins, Solar
Screeni ng Skins, water inpernmeable Slick Skins,

| nsect Screening Skins, Ins#ating Skins, Sound
Proofing Skins, Photovoltaic Skins, Fire and Snoke
Rbalil mmtﬂoswﬂlb}mg&p emﬁu‘v’@cr@(grmam@ﬁwrod;er inplowsans. Some

p v S d Ir arent S either fa
DR ARES BB S B AR RS it it st
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and S:FEB&_ er neabl e, Skins. Skins used onl y bel ow deck
and r 08 RNAEETSY Uptia Ionaponsontamingied by prglenr GRyte.thiologal or
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t hat ul d, be stor as secti.onal sheets. (O course,
R Rbr e BB §Bo St atoh ot okt o coteT o, )
Sihebey Gikians pamiyulliey, b hfledhdsBeNdl dn MPsidAde sAHsKE0MAId dokial
blinds, and are held together at the sides b

y
SReETi sARemeheraibaigome paktislen Likq Hpaperyang pendp@ngsiomeof of
t wem3@mAdisacent skins sharing the same pole (or mast)
and the sane rings. Top skins may be WO 2004/ 083563
PCT/ USFulin MO DS, interigy mﬁitmns cpr cpusing ingght ke ihidelninigelar

W
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g Far r [ ocati ons. cont.ani nate
DY R s MBI Pl Giome s gk ProgPse B oRiP iagarEeagh
VeaR0REE weﬂyf@m@imwﬁmrmlmoﬂmeueﬁg nple as 4 or 5
sheets of 4 m1l vinyl sandwi ching a mld adhesive

C ned. W th potent sterilizing germcides and
@Eﬁnb[lroé{‘fef% g cheni cal s, m'ght save many lives. There

. | e enever | | ed
for . Py BHeh'ufed SL Bt BHNERaled PR Plogiing 5 e
priopemveitspbs awverivbhatiin sﬁ)hﬂB fcm{, jexhe sl gTiaiub ey Sucial
th Qccu or.. contents 10 dusty climtes
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partlcles i ke flypaper, and rendering sone of them

ek ot ORI Ven b oot Py B psodfanges around
CHE hedd 1Bt B Pro & B oREnt S1THit Arough the hub, but much more the

clamping action by means of threaded bolt or other simple mechanical means. In fact,
most likely compression fittings rather than threads will connect flanges to hubs. It
would be a mistake to consider the hub two-dimensionally (merely as a wagon wheel),
for its cylindrical height definitely matters, and being telescopic or adapted to take

extenders, that height is variable both above below the platform level.

Li ght and Heat Reflective SkPEBEUS2004/007256
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material. Miltiple showers, changing roons and air
| ocks that could be vital to help 15 affected

enpl oy such enbodi nents of the skins. Miltiple | ayered

di sposabl e skins proposed in the previous paragraph

coul d serve well for the itferiors of such NDNAD

shel t The Lower Hub: The_central cylinder, |ike
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The.r g tracks are hinged to the top
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used, tiehRY and prov1des convenient access to brackets which permit further

upward extensions through the skyhatch for kilns, ovens, etc. The topside
itself, normally of course self-standing, rides out severe storms directly
supported by the hub without any adapter and with very little upward

extension.
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15 could termnate centrally with such hold downs
hi nged to the upper flange. Wen the tracks were

rest at a right angle between the hub and the bottom
of the top flange, holding the platformat the desired
90 degree angles to the hub42-Lii ke the nouth of the

octopus, the hub is a multi-purpose portal as well as
a 30 TRedgscqtically Dowvatvanddxieadiblet Exsdding downwad ibé g it he

central, str. al the h in_ mny. .

cbod, fiated 16 et e St 6 Srnt Saresitn g Ui simplest form,
f ol | owh&glyfaki ikl Q6S) EE@NER dbwn, a%(iﬂiﬂﬁéﬁérb &BrovbitAtions, it
addi ti onal Met hods And Devi ce t ensi ons?

Tel escppatiitigpallpshanrdseErpdarhick maky the plgtferm ghoveself-

sol ar %ﬁglesg till, and el ectromagnetic
recei VI((ie)érh?IH en kafl}g%ésqag}ué)?al I support ed t hrough by

25 teheAinirtakienfan tusd fﬁlp‘wﬁhﬂ T hreln Bisemery MONAD o pguidped create
Adapter fits the ta t he hub and provides
convenar%q’ﬂtwgg@ ‘ia]fBref)SPg%geg?'% “%hi ch pernit further

upwar OB@waﬁn@rlua@ﬁ Th BésakkgiatioR @ses kxiladks @&k&p&p ik duBs this
ovens, etc he topsi de itself, noral l'y of course

sel f s%Pﬁlﬁ‘éiPng, ri des out severe storns directly

SUPRO rll‘rgs% vpa)fea' gg)up U, %}(31%3%)%%)8 gg;?%%tg@g A ML WaBL Ys

little ext nélon
PCT/ Uﬁiﬁmﬁl&d GOceRB8 colleciiﬁg cistdms) lecomhmal ly Dovvnvvar d
Exten e: in t.he b is
o oS B e PSR o rerte Besifom fhof iR
I t s SI g1t @54 fifnBE1 e hmoﬁhmg &2 aftB@Est bab6X the fauhdl NArplastic
down, %aln in severe stormsituations, it supports

¥

the baviedvaddermaydled by Hus mags eFeLRIREVEHe pl at f or m
b
aboye éﬁ%1 sle%vés f Q’PxE 3tk @sQ(ﬁja é@%ﬁgé’cﬁﬁ%ﬁs @1&H&yanﬂ/%lz%p

i nt ake, fan an trat| on S every
S0 equippple tbr three@inehes aorpmisly tipleyddi fbt the edif-@lévating and lowering
pressuri

Pecar [ Tpgtig R uakhe PRl BheRebliBlnt Papissreniaa

apert Wddeantdgd. Fresh water output: Again, for
desal i natjon applicatjons, where fresh wate

punfedSresiabldies breerdubemey bgised Bt diving, %réhkg, Wir%rﬁ@géc
Fresh yatigs BehheaeRNstMMB, (ROLPhSS ldevﬁehl@ sﬁsw&{?aedg for

p03|t|on roof serves as a glant rain funnel
f or mi nglicengermesewcoves or pherealgeplpymeent.uBneto. theAnglaélalaace

water bl addety MRNADY sGlmlYy Ikt PR VAR e Ehie At er
characteristics as airlift platforms, and the fact that the hub can extend upward
raises the pivot point of a cable running right down from the chopper through
the hub and secured by locking hook at the hub bottom: precisely the strongest
point of any MONAD. The advent of a covered and even as need be airlift
platform may well be another patent quality of the 4-PASS MONAD.

e Use as Holds and Safes: For prolonged deep water use, sealed compartments

within hubs would allow stowage of provisions below or near the water line.
As supplies were used up, the hubs could be hauled up a notch or two at a time

to reduce drag.
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15 o Quter sleeves: These are used as alternate or
back ups w nches and take-up spools for the w nches

capabilities. A handle of suitable |ength supplies the
requi red nechani cal advantage. Special Uses: Larger
hubs may be used for divingd3-drilling, sw nming, & 20
bat hi ng. The hub is very useful when the 4-PASS device
i s sudperdddvotasCliaprber: HBleihob ptwdd conts areoptionkl nogtor, when

ar bore e Due, to t ance
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coul d henthaddn@thubea NOtch or two at a tine to reduce
drag. WO 2004/ 083563 PCT/ US2004/ 007256 - 43
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around hub m ght even be considered, as woul d tubul ar

t r ack STARlsURSPImRYNESbeFduby £19R de slinped Hawiigdloopivhen not in use.
tor, R .

LS BRUBACTEM PSR MR €l AR e

not e tth@or folds bestownently underhtittaldetopt o hub by way of

and-t aapes e B TBeRafgudedile R Iats e as pot

Bellied Stove: Munts on top for use in extrene cold
SRiidiating|Tracké:t uati ons. Since the fam |y of 4-PASS
devices has a nunber of renewable heating sources,
this Whelradigingiiads ir mogembedimenis dottdoasshe wain plilermisumport

( {ngl%{»ers. In one embodiment they are composed of two parallel pieces, of wood in
the simplest versions, extending to each angle of the polygon; thus the hexagon
versions may have twelve members making up six tracks. The tracks are useful
because the masts can extend through them, and the bases of the masts can be pulled
outward from the center to their final position a couple of feet, in some cases, from the
deck’s outer edge. (This is to allow support for an outside deck beyond the domed

cabin, as well as to make sure the deck overlaps the flotation units.)
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venting. Central position 15 of heater should create
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bal | bearings. 15 The dual track itself coul

25 r dplradidvgittacks orenlearhod iTheen hingepymaydreised pef smcer The same
rope or cable that draws the sliders into position may be used to lock the spacers in
place. They work like the articulating braces that hold the legs of a folding table in
position.

Track endblocks are bookend like braces that track slides lock into and are

30 supported by in their terminal outward position. Shown in turquoise in these
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linear slide or a round slide holding circular
bearings, or 2) a worm gear covered by a single

desi gns. Pneumatic, hydraulic, or chain driven
mechani cal approaches are explicitly appropriate here,
as well as for raising ma$fs in relation to decks,
and probably preferable in nore 20 sophi sticated
vlustraibons, xetepbsee bev theslifesslip fito thgmehfheend of thejpagward
I# ar..clutches are available that pernmt travel up
0 any length up snooth rotating cylindrical shafts.
Woodent theaeksemityg tite tﬂaekstnaqo'ecradnmnthﬁtdleee Hitelhes Irsliy deofa
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tracks evenly apart. Three hinges nmay be used per

%ﬁg er. The sanme rope or cable that draws the sliders
[ I8osition may be used to | ock the spacers in

pl ace.
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bal " and socket type. This is a feature that ‘enabl es
txh@cemp EiSEjadent outesdecking. rirarr Pperk mag b¢ proeided atyapprprigiepoints

%;tclng.g [ ggceés@o gerr‘!{'@é/ssaw% e'g:n q&%&sﬁédtt% ﬁ)%qroolgelﬁ@ B0cated

er suita
n@petalla Inear@(iwpwslilstseshat plastpasidity tumks eeilrimgenbarhizdran be
B%PFIC or Kevlar over a thin plywod core would likely
cddLpl2¢n the |ightwei ght versions. Decks may take
the form of pie-shaped slices, 10 with the small ends
CMbstd:0 accommodat e the hub, and the are side cut to
make one side of the polygon. In larger |ayouts,

t her e Masts dvetypiedlyjiok-shhpadanenpicescble(tg s¥nppd lthe;msed@gplatfonn
u eyl
(a E]ﬁlogq}d%&xf the 88 %&g@gﬁetlg&foﬁﬁ It 19%}5?%%&@%610%%1%@%5’55
oaaheypm:iﬁsz ks ragped a'ﬂdapwaed)r@atmybhe pechwn dides &y pulleys, worm

pro riat.e S .stora access. t ser

R R R e S e B I
eﬁ%@ﬁ@ﬂs@hllobfth@%@lrm%bl bedarab@lebis sBuld fratidphasdiemt nekhd fof dising
trunks (doubling as benches) can be

and lowering the masts in tandem. In high-end versions, the yachting world has

marvelously lightweight blocks, fiddles, etc. For most purposes, industrial block and

tackle hardware should prove very serviceable. The top of the masts may be capped

with a mast cap, which may house a pulley block. Under the mast cap there may be a

top mast slide, which will provide the junction between the rafters and masts. This

pivots allowing the angle between and rafters to vary, and it slides, permitting the

topside to be raised and lowered in various embodiments. The top mast slide may be

locked (using pin, pressure fitting, ratchet, clamps, sprung pin or other standard
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worth enphasi zing that masts 20 can typically be

rai sed and |owered relative to the deck on slides by

pul | eys, worm gears, hydrafii-c, or by ot her nechani cal

nmeans i n various enbodi ments. In | owcost versions

smenbatisre). e dota thatgle wast slideniy alse the nskeUn thapy eubagéments
fici ent for I [
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nost purposes,. i ndustrj ck a t ackl e hard
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NRY The nﬁﬁ@ Eﬁﬂlsel%strﬁhya)e F8S Ehal ?@ﬂlat éﬂ&'w@ liheﬁﬂ)zﬂ s rsRiclly
pul | ock. Under 'the mast cap there may be a_ top

glgthr: dedesapd repisidindingin dhe tepeks: omjetiving liks{lafenedous

l e
TR e e SR E R
t Mests teypsd tledet of alveristp bSededatdor compostds:i N vari ous
enbodi pent s Ee top mast slide may be 30 | ocked
(u3|ﬁ $§Wﬁ”nﬁﬁ ssure fitting, ratchet, clanps, sprung
Pi N QgoRl ARkl fdgandard WO 2004/ 083563 PCT/ US2004/ 007256
-46 mechanisn). Note that the mast slides are also the
nexus Weodmolss @abyeldl ments  bet ween mast and ci nch
(ot her coul ? the topside w thout
| oner |§rl1\llg13lg %a?pdes ‘fm mggtaﬁ}{?\r%ﬁgr%st slides are the exact

countermpalat pdles wiktesoli@ fode&hdgs i des in  many
enbodi nents, but performtheir work bel ow deck: to

haul %&Wﬂ%@§wnh&m§énb%WP@93 5 etc. The masts

t hensel ves nay be of a shape that allows themto slide
vertically through the slides and resist binding in
t he t rielssts Sdditorailly gnay hixes eikieadare méidbhoneyibe eiglpritelebeensc or

m ght be opt|mal . .but for.pr | cal :

ol et PPl i Bhod ARLACRE R RIRRY, ot pplcg o
VAabie tnindfurbieds ef hypletbotic focosinpaseds, esd belohuthey havermerat maitd
T i AL U ol

i ésﬂch&s.r Peteict MOl SuctBanRRArd It st MBedk A bahdedBSthe end

of masts or the end of stilts. Feet may be provided in various types and sizes, such as

webbed feet for soft soils and snow. Note that the same hand or power winches
driving other spools could be used to raise and lower the masts and extenders. Upper

mast extenders may accept flexible focusing rods (see below).

Topside:

A word more general than “roof” has been chosen to indicate that this
important component has many uses in addition to providing shelter from the
elements. Topsides in embodiments of the invention are capable of being supported
in either the convex (typically roof-like or pyramidal) or concave position (like a

funnel). In either topside position, the topside can be supported in either of two
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poles to mount wi nd turbines or hyperbolic focusing
rods, and bel ow they have a great many uses,
particular in association wth fish farmng, fishing,
hydr oponi cs, and as sea 20 anchors. Extenders which

t cunebrtibleowapd 1afieedqatith edltertpioleb r 2Fetingéike hgutisied without
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t Raficpd:-Se and | ower the masts and extenders. Upper

mast extenders may accept flexible focusing rods (see
bel ow)Rafies exigpd incharallal pairs éh meyendediareats verysanalogagly to the
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Raf t er ?alrs are attached to the hatch with rafter

b#IFS FprgderRyoRe kirrthgrelhidngamialcthelsener-skasgsy where

r ab1eSE 2 BéHhd- ﬁke I%Bit t@%ﬁ‘gg‘e& e \Bu B eatcRP SBUtniE Bithe feature makes
enbodi nent s. Rafters may have tel escoping outer end

néﬁ@@ﬁgiewaﬁssmewcam sgtable ppot stedio piss andraeer epnlicatians where
I | de on the outer deck. Both

fEﬁgﬁﬁg%gpﬁglgﬁ%ﬂhgg¥ﬁ£€icalIy, the i nmportance of the

sky h aﬂmrprmsamd otnshé a can@pelephabizechvioliakiyng hivecoarsseat a
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E&@ FRigalpehrdfich B¥bdned obt WBRD GRatNadd ¥ g @&t sure gets in
| etal patterns nature has |et evol ve:

t he
e;bg ez Bigiustargrerien Weald st t9 place your chef d’ouevre, the pot for your

poker game, or your Scrabble board. Unless they were inventive contortionists, an
amorous couple in a center-poled two-person tent could become quite frustrated.
Center poles can be extremely intrusive. Roof beams, which are so much a staple of
permanent architecture, are not very suitable for temporary and semi-permanent use
where portability, collapsibility, rapid set-up are paramount. For passive solar and

greenhouse applications roof beams are undesirable insofar as they block solar rays.



colum. Note that the sky hatch in normal use is

basically a sky light; a central source of light from
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especially where there is a done-like roof to suggest

the vaulted heavens. But this same feature nmakes

4- PASS devices particularlysuitable to art studio

use, and other applications where 20 humans wi |l need
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As already described, mast slides are an important juncture between masts and
rafters above deck, and serve to haul up such as sub-decks, pallets, and nets below
deck. Normally, topmast slides are positioned very near topmast, just below the mast
cap, so they are lockable in that position. However, there are some situations in which

30 itis desirable to lower the topside without lowering the masts. If one faced heavy oftf-
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correctly called gars, at |east in Mngolia) probably

originated and are definitely at home in sone of the

nost wi nd swept Asiatic hie¢d-pl anes and nountain

vall eys with very severe 20 continental climatic
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Actually it is better than that, because members of the party get to keep using the

yacht while others are out exploring. The stilted key characteristic of 4-PASS devices
is what makes possible this extra modularity and functionality. Assume one has a 4-
PASS device set up somewhere for cross-country shaped tubes on top of a 5 foot
snow pack. If the kids want to go tubing; they can: just jack down your masts till

they reach hard ground, and you can free your runners for the kids to use.
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the present invention. In the nost basic form floats
may be no nore than inner tubes protected by plastic

expensive are the various nylon-covered towabl e tubes
of fered by numerous manufacturers. Were directional
capabilities over water aréldesired, pontoons nade of
20 heavy, |arge-di aneter capﬁed PVC pi pe (per hdo
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Below Deck:

Below deck usage may be very significant, but is partly dependent on the

runners selected, whether amphibious capabilities are intended, and anticipated uses.
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4- PASS devices w |l be engineered to provi de easy and
secure docking of runners of all kinds. Weels for

4- PASS devices typically i+dert bel ow nasts, and are
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demanded of every licensee. Fresh Water Storage
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Wathehigtsthepdditrer ih aghd pdridiuesh, Pyrtibngshisglttyins 6 YiesRdes,isoal

! {;1%39 ].’li’lltay 1%%{( ?a:{t\}geg %i(’:fFei'ent. It is still intersecting planes which hold up these non-
masted versions, but instead of the planes meeting centrally, they intersect where the
sides meet. Top-sides including sky hatches and hubs are almost or completely

292

unchanged in these variants, which primary involve the lateral “walls’” of the fame’s
skeleton, when masts no longer are employed.

The X-MONAD variant takes its name from the fact that in lieu of masts,
scissors-shaped flat slat pairs connect tracks to rafters. Instead of the pin of the
scissors, a sliding joint is employed to permit folding or unfolding. The cross
members (slats) are fixed together (bolted or clamped) by tightening a knob or similar
device for rigidity once the frame is up. (Actually three slats be used in place of a

pairs as described: two thinner ones in one direction sandwiching a thicker one in the
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4- PASS C&Cs and the whol e 4-PASS System derive their

folding franme designs that mght offer simlar, equal,
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embodi nents are introduced>?and are still full-fl edged

MONADs, 20 although they do differ i )

Séfer Fikstio)s CypadricRuba oy gy Aiod: B9 e 57 Bisd Fr o

t ee
ke Pl LD ok p B e oo (Rt s nomeed o keep

\e@y Siagtiis the ls:une plam asdidclksfand redters| dnsieadpibe tiapiglideistertkisty |

t he %Id’?h]ga irk )C)&lﬁg?ﬁ%g‘g agl,%aﬂ“ﬁ’ s%arrﬂglg% TS ;g QttaZéPQ(Ft% the fin so

C’c@zﬂ'ﬂie@hﬁlyyotata o6 Banageperpendichrs® theafin, avitich, meains piraljwl tonhe y
involve the lateral "walls"' of the fane's 25
et on, when masts no | onger are enpl oyed. The

X- MONAD vari ant takes its name rotglc{he fact thatt iﬂg]
li eu Ghisphevsall thgmotienpecesspyfay 193 %3¢ SH‘§ gt on the

- GRAASGLe iR Be bR AR08 for kSl MbI@AD§ h&1ad e ed b at

10

15

20

25

30

scissors, a sliding joint is enployed to permt
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t Way ﬁgéqa%%ﬁg{enﬁogw% e?a‘kﬁ APES 1§ ]1%8111 st gl P aces 1K€ tile Sjeu? an
Islands or Tierra Del Fuego where very high winds are the norm, X-MONADs might
be most effective. Particularly when stacked, with two or more platforms sharing hub,
they will be very resistant to inward pressures as well, suggesting important marine

uses such as for semi-submerged vessels. Since poured concrete forms are such a

there are alternatiR&I/US2004/007256
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hH%an&%ggi rescue and relief in contam nated zones
t REQY REUP @3 vital time, and so may be unsurpassed
anong 4- PASS MONADs found so far. The Si gna- MONAD or
E- Nu\lpl@om&ﬁ% tdae Wfoﬁfa@ge &Qteeaﬁ &Fﬁe %/QL\E}Q aﬁélegfo%épche

utilizes a sh ape [Tar from ext énsrion tongs,
darghi Wgh@‘eamc@ss Ocnalhd sdks e ﬁwmymomd tgg@tm ary the pbin]

901455128 f?s%ﬁzﬂu? a,tscﬁea an%ge th%ﬁ%h%ecﬂoaﬁ%ﬁr&les é(,n gﬁll T su table {ng%ls% t(_c))

on one -ano
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wor ds, exactly where nasts were | ocated
compressed position what one sees are very vertically compressed and horizontally

elongated diamond shapes, which, as the horizontal points of those shapes are drawn
together, the diamonds become very tall in the vertical direction and very narrow
horizontally. Of course, winches again could be used to, but this type of mechanism is
particularly suited for use in conjunction with threaded rods. Some car and truck
jacks work on this principle. Take note that in is only one diamond in the chain that

needs to be re-dimensioned, and (like Mary’s little lambs) the rest are sure to follow.
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strength of such a structures, that the possibilities for a portable crane arm cannot be
lightly dismissed! Again, definite possibilities for instant concrete forms present
themselves. In fact, there is no reason that several concentric sets of scissors
assemblies could not be arrayed on a single platform base, making possible pouring of

towers ringed like trees, with the assembly members and cables serving as rebar as

one woul d see that each set arePE/UNZNN/G07256
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25 W-MONAD:s fold like M-MONADs, but of course cannot be expected to
make as tight a cylindrical folded unit, and are necessarily heavier. The deck level
channel articulates and folds in sections as well. A limitation of W-MONADs is that
they reduce the extent to which the topside can be lowered down the masts. W-

MONADs have limitations when it comes to staggering them to form composite
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side coincide with one vertex from each pair, and the last remaining pentagons do the

same on the opposite side. .

This secret affinity between hexagon and pentagon is something a mystic like
Pythagoras, or indeed his disciple, Kepler, might have best appreciated, but our
interest is more utilitarian. According to Grunbaum and Shephard, an uncountable
infinity of tilings is possible with hexagons of this proportion. Herringbone patterns

are easily produced, but there is no difficulty changing direction at will:



32t/5, 37t/5, and 47i/5. Sides are all still equal,
but 4 angles are nore acute, and 2 angles are nore

wokikgssses han for the regul ar 6-sided pol ygon: PCHES2004/007256
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hexagon. This form bears a definite relationship wth

pent agon, as can be seen if we generate five of these

MONADs, rotate each one 72-%egrees (72X5=360) and

arrange them as shown center. 20 You can construct

your olins Eyes grentes varictHebeaghdrctaal posfibiitiessyan that hexagonal

p g}vap%amge th%rllmnl dentical size, by creating two pairs
pen ?Ja r with one adjacent side,
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has equal sides buf two different angles.

MERIALY © aepesiteagiiicketodicilingar al | el ogr am has angl es i t / 5,

4 it /5, it/5 and 4 it /5. 10 Once again we encounter
an evavodilararfistor genke on prat scela areyendersd possibde with MY Dhef

p ot
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greaitech szerymatiéy €Blte. dodking pentydjotis mdedelmrsrfbmingens are often
conbi n make a formw th special nautical, packing
BB rng qual i ti es. You can construct your own
rhonb out of 4 ent ons I de tlcal size,

cr eat i AYS PHERPLIUP §l° éﬁcm%t(he gt 6%3@&105%11? at%’in@ethe and

PRESHBBIONYEM oFRrstthebasts 16 LRNGR\BuBE d@Xkaplk, bfiRod28i 4nd other

are facing,
hulls.

It will be apparent to the skilled artisan, given the teachings above, together
with the many figures provided as well, that there are a great many variations that may
be made in embodiments of the invention disclosed, without departing from the spirit
and scope of the invention. Many variations have already been described. Variations
in structural materials may be made, variations in size and shape, and variations in

combinations of features of the invention described above may also be made without



with two opposite vertices coinciding. Mdular rafts
or decks on any scale are rendered possible with
wOoRNADe356F these two shapes, and the MODULAR POIpS2004807256
or watercraft may detach or reattach very readily.
The docking is very like the way receptors for
antigens are often 20 repﬁgsented. In its autononous
node, stacked (i.e. with top and bottom platform the
FisparinavicrAthespRis prd scpRe oA 1BvenEpn. oThegione thy HvsgHpRshorld
G [1s. It wll be apparent
t%%)ét édeggﬁﬁag%soafgt | sé%% ﬁlgi{f\(/)leﬂr%\!é't he t eachi ngs abosg,
together 25 with the many figures provided as well,
that there are a great many variations that my be
made in enbodi nents of the invention disclosed,
W t hout departing fromthe spirit and scope of the
i nvention. Many vari ations have al ready been
descri bed. Variations in structural materials may be
made, variations in size and shape, and variations in
conbi nations of features of the invention described
above may al so be nade wi thout WO 2004/ 083563
PCT/ US2004/ 007256 -58 departing fromthe spirit and
scope of the invention. Therefore the invention should
be accorded the scope of the clains that follow WO
2004/ 083563 PCT/ US2004/ 007256 -59- What is clai ned
is: 1. A foldable, deployable framework for a
structure, conprising: 5 a |lower hub having a first
central axis; a set of three or nore equal -l ength
tracks each having a first track end pivotally
attached to the | ower hub such that each track pivots
in a separate track plane parallel to the first axis;
a set of three or nore masts of equal |ength the sane
as or less than the length 10 of the tracks, the
nunber of masts equal to the nunber of tracks, each
mast having a first mast end pivotally attached at a
second track end, opposite the first track end, to
one of the three tracks such that the nasts pivot in
pl anes adj acent to and parallel to the planes of the
attached tracks; a set of three or nore rafters of
equal length greater than the length of either



15 masts or tracks, the nunber of rafters equal to the
nunber of masts, each rafter having a first rafter

wena4fs3ses al | y attached at a second mast end, PEPUS10M€007256
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the first mast end, to one of the three masts, such
that the rafters pivot in planes adjacent to and
parallel to the pivot pla®s of the attached nasts
and tracks; and an upper hub having a second centra
axis coaxial with the first central axis of 20 the

I . Hub, W th each rafter pivotally attached to the
J&ggfs @B ¥ a manner allowing the rafters to pivot
in their respective rafter planes; characterized in
that the framework depl oyed has the tracks in a conmon
pl. ath éoldablen depiayebla fipgew pikHRIFoHEP U eoCHHEISIET st axi s,
defin%ﬁ&wa%ﬁﬁEwﬁﬂﬁaﬁ%ﬂ%ﬁﬁﬁ%?ﬁ‘a structure floor, has
the masts each at- substantially a right angle to the
j oi ned straddikepe aranae eqal-RBgthiraeks cakbrtiaping g fistt track ende

wal | n he,rafte at, an o e 1

Bradly et Vet By hly Abn 3 BB R R oo ook plne
| Tol UlRshitkiexat N coaxial, the rafters and upper hub
efining a structure roof. 2. The framework of c|.aim
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and a second opposite end of the ackgggg?spaced

afirst masp gnd iHeothlisrageched ot ascpeiditeaek endyepno first Hgpkyend, to
b%rbg tﬁeth%re% 851}9:? §Jch Qﬁat %n%gg #‘ngﬁﬁ)@éﬁe Q]- 2{0%%9 % Qageﬂl%ﬁt@
- k 1 ength,

the rafter, nmast or tra W th each set of
j i pdesrcd fiteertschedrratks; and tracks fol ded side by side

wthint ackage defined by.t [ t

ana | ol SHTRES e Sk iy BT fpPult pletEhatPige:
Thiestd srapemthlé nofbal ddidfieds eglit teiha ntrhber d€ plagy, edch rafter having
framework further conprises hyb- to-track | ockin

ot BFFLRIE 918 PPGIERY £FASIEY 21 ARECoRh T Sk PPRTTH Fhr?tfjﬁstél%st end, to
C QIR RhRD Brasté sudNBatlth AARMO p#oah plehéd dijadeMies Rl garalblao

hub-to-track | ocking elenents conprise at |east one

f thamiyet planeakf th atished mesicied tapks a¥wer hub nmay be

af f | XCgluphQ 18 Vi { SARRNRN a1 Bkis ELRaMiin ARITRL Bl iV
flangeslP anskatapi e 1o ¢ anp tracks an hubs 1n a

c thien@rer hlita veéth e6eh rafier diveatwoadhedfo the wipay lubhe meinnert he

depl f k furth ' 15 | ocki
cHIATHG G [T ah R BHeNUE ot OB Pack and mast

i Nt 0 achhiaeBtized Mgt the EhRbweRebplPyed has thb eadks anevanidooflane

claim6 wherein the | ocking elenents c nprgﬁf pi ns
paubsiapigplly orthogonal to the first axis, defining, with the lower hub, a structure

floor, has the masts each at substantially a right angle to the joined track, adjacent
masts defining structure walls, and the rafters at an obtuse angle to the joined masts
such that the axes of the upper and lower hubs remain coaxial, the rafters and upper

hub defining a structure roof.

2. The framework of claim 1 characterized in that the framework folded comprises a
package with the upper and lower hubs at a first and a second opposite end of the

package, spaced apart by the length of a rafter, the rafter length being the longest of



t hrough openings in each of joined masts and tracks.
20 8. The framework of claim6 wherein the | ocking

wWEe@b@ampsdss3 conpri se brackets that, affixed to PEDOSWh4/607256
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mast and a track, |ock the pivot between mast and
track. 9. The framework of claim1 further conprising

a telescoping central post-60cined to 25 the |ower

hub, and extendabl e toward the upper hub, away from

t the rafiipp erastion brackdengtip otith. eadiOset Jitjeinéd mfrewondstsofindgragkniolded

t.her, capgprisin 0 n enents, for joi.nin
oA B ST S e TR b B T Bop S T £
e R0 /0083 948rPCT/ US2004/ 007256 -61 11. The
framework of claim1 further conprising a through
opening in the upper hub wth an opening area of a

1 Ofld ﬂf']%%%ﬂpﬁf ciallrﬁri v@{ere‘irhﬁe Qé’;ﬁéﬁh lfraﬁ@@&ﬁlrfbﬂ{er Q(;mﬁrﬁgs hub-

upper framewor K claim11 further
clortpck bickigg alembmis‘@doeh th@ﬁaqkasm lngerdwb el a 6QBAOB plgfe-t he
masts of the framework, such that the cinch, in the
depl oyed franmework, Iinits the masts fron1pivoting

r €| Bitel frenerorlt dfeldinm dokerdmthehile to-trdvk Yocking efsimeots abiaprise at

g%ﬁé&%$b Bgﬂgﬁgﬂ%ggg?%%%ﬁg¥wggﬁégﬁépﬁ§§§e%echan|ca

mechani smfor 10 unfol ding the framework for

depl oynment. 14, The franmework of claim 13 wherein the

n%cﬂsﬂ#wwoﬁé@ﬁ%mﬁrﬁp@@ﬁm avosilagees; trpaslatale o pipmpyfracks and
%p% lankh€ framework of claim1 wherein

plvot attac nent bet ween tracks and masts conprises

a pivotal and translatable unit connecting the tracks

uc ti.n I
SR PP B AR e
t foaking EleBESs mswcktbecles)et ﬁﬁ’]dﬁéid irmkandispitayed rightzamglsor k t o
be|OMI he |l evel of the co-planar tracks,
sierliPEsieousl y | owering the assenbly of rafters and
upper hub. 20 16. The framework of claim 1l wherein
pi votal attachnment between nmasts and rafters

conphy fs@se“@rlp@ﬁﬁéquaw valteepin the hecking Slmenty SPPPES DS PRISHIS
t pivoting Is
a@%%%%ﬁﬁéﬁgg gﬁ§§F§%?§H§$gk§?%%;translatable t hr ough

the unit, such that a roof defined by the rafters and

t !é] © Th R mewor oﬁé{m%ewliaelretn? [heqoclquxg%ieﬁn%ﬁfs cgllngltlge%ﬁla%gets ﬁﬁg

affixed to each of a mast and a track, lock the pivot between mast and track.

9. The framework of claim 1 further comprising a telescoping central post joined to
the lower hub, and extendable toward the upper hub, away from the upper hub, or
both.

10. The framework of claim 1 further comprising joining elements for joining one

deployed framework to another deployed framework.
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25 inverted. 17. The framework of claim 1l wherein
pi votal attachnment between nmasts and rafters

the masts and rafters, such that pivoting is
acconpl i shed and nmasts are al so transl atabl e through
the unit, such that a 30 r&®t defi ned by the rafters

and t he upper hub naybe | owered relative to tglil

Hdb Th@\ﬁ@‘ﬁ%‘ﬁ?fkloéﬂé‘m hé@ﬁéowgﬁ@g P EFHEL ORI &pe wert
%n@@c% R s W24t 28 of th ZppeBhub.
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attachnents between nasts and tracks and nasts and
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GROM ftlafiiniBtyQeBrey. NOre additional |ower hubs each
having a set of tracks joined to the masts by pivotal
and translatable units, the additional hub and track
¢ > e _ o
58 B0 10| ARl bRy Sy e
rnmdhldiag thstfravewarkdfocdappryinentng: a f ol dabl e, depl oyabl e
framework having a | ower hub with a first centra
axis, a set of three or nore equal-length tracks each
higyy iThe fidmbwosktof thad k3 ®hdeipitivahethinical meettahBmivethptigestaliime
| ower hub such that each track pivots in a separate
tyndeRUGy sxHeMparal el to the first axis, a set of
three or nore masts of equal length the sane as or
less than the length of the tracks, the nunber of

s tThe Squar okl clain hwhpisin mhroial pirkEEntbsETeeRHagks apdhippy
| Aok 8Rk
et Rl SRR R B ARRGHE Pl PR
t mc&mgﬁs acksplstehant hatts phvelsvashdatphly tirotgh il @newch that
cent. to, and, .20 ral.lel to.th n
StIORB it 153 BRb RS B R R Bu i g B panas
eieHeRd, sinhuBtagdolslg Ieatieg the AaBmbRef kflgtaRd afpeehither mast s
or tracks, the nunber of rafters equal to the nunber
of masts, each rafter having a first rafter end
pié’ Oltlélﬁl%e@()fkacﬁ'aﬁgn @twh@reﬁle}ﬁ%ﬂ atthBsHen@etvecd RROS ki Erafthe
first mast end, to one of the three masts, such that
t ¢oenpriadstaanieotal phd anslatablsi vak eenneelingdhevnastoandrefiqsn sugh) that
t O1vct>tl}1 iP éc%(g;% 1?5519&151% %er{)eﬂ‘ﬁ al8d {r%ﬁ%gleqﬁt%g t"ﬁggmg %uch that a
tH3 f( 2 u avi ng a second- centrdl axis
Cmaf(cﬂﬁlned/\b)t the tdftErsfand e uppan ﬂmbihlaﬁh@ dteregfin piteh, flateaed, lhudb,
with each rafter pivotally attached to the upper hub
i WV®tanner allowing the rafters to pivot in their
respective rafter planes, the franmework depl oyed

17. The framework of claim 1 wherein pivotal attachment between masts and rafters
comprises a pivotal and translatable unit connecting the masts and rafters, such that
pivoting is accomplished and masts are also translatable through the unit, such that a
roof defined by the rafters and the upper hub may be lowered relative to the lower hub

without lowering the masts below the level of the lower hub.

and transl atabl e unit conPELUBIVE4/007256



having the tracks in a comon plane substantially
orthogonal to the first axis, defining, with the
wo oae0835edh, a structure floor, having the nmastBCEHESINOH007256
substantially a 30 right angle to the joined track,
adj acent masts defining structure walls, and havi ng
t he WD 2004/ 083563 PCT/ US2024/ 007256 -63 rafters at
an obtuse angle to the joined masts such that the axes
of the upper and | ower hubs remain coaxial, the

rafters. and er.hub.definin tructure roof: a set
O o SeBRRowRE Elpin ¢ Syt PR sl B bl hnesttud
CteddRd drlduhdsGna rdfleR@bmpAstdransktichsapadd gl ad well &xepiehefli ned
wal | s and roof to conplete an _encl osed structure.
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structure of c% aim 20 wherein the upper hub conprises
a through opening in the conpleted structure,
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|s. 24 The dul.ar .strycture of clajm 20 further
oMby ofd Gaek o6 ntnitrad e TG, e bRl here

10 Ofrobing by LMigle @EOVI di ng ability for the structure to
be wat er-borne. 25. A conposite structure conposed of
nodul ar units, conprising: two or nore nodul ar

?M_ u&%aﬁgﬁqﬁ%ﬁm%@ﬁgiﬁézng a fol dabl e, depl oyabl e

r amewor aving a Fower hub with a first central '
axi s, adoklable,aleployrbésframpevwotl kaviagadpwathub evidyarfirstregeked axis,
each having a first track end pivot
Rl et SRS S R S

15 Sepaicdttethci@eds hpb auth tipacah kretk pivott e dfeparstt traoki [Jancgpastit]

of three or nore masts of equal n the sa as, or
Plote s e PEger Prs et st Rhghehe Siiaep o
NS oAbt e tHabkd e ndMBRSN makts EquACk She RAMAr FBEkd) 83th Mighst
a first mast end pivotal I%/&tattached at a second track
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25 it [VZe) 1 | agent
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of the attached masts and tracks, and an upper hub _
25 hbgdkm@néan upper hub having a second central axis coaxial with the first central axis

of the lower hub, with each rafter pivotally attached to the upper hub in a manner
allowing the rafters to pivot in their respective rafter planes, the framework deployed
having the tracks in a common plane substantially orthogonal to the first axis,
defining, with the lower hub, a structure floor, having the masts each at substantially a

30 right angle to the joined track, adjacent masts defining structure walls, and having the



second central axis coaxial with the first central
axis of the | ower hub, with each rafter WO 2004/ 083563
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10

15

20

25

30

hub in a manner allowing the rafters to pivot in their
respective rafter planes, the franework deployed
having the tracks in a com%n pl ane substantially

orthogonal to the first axis, definj , Wth the |
wefbsrs & a8 phtuserangls to the niped pastsisaeh f%lﬁéf‘%%i &4 t@%\%’eg%nd oer

gﬁ?sslteﬁ'ﬁﬁl' BhliM, Be FAAERENARH NP adiRg 2 Qirit@ste kdoACK,

adj acent masts defining structure walls, and haV| ng
the rabetef pangls affixed bt the tracks ghdblower hubecnaitiéng a fepsiand
such that t.h e
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structure roof, a set of panel s affixed to the tracks

and | ower hub, constjtuti a . floor, and skipns added
2 ey Pt il 20 pRgen s Fasr oo B s o
structure; 10 characterized in that the nodul ar
structures are physi cal EB/WJHOI ned to make the
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Ilke si zed and shaped wall 15 sections adjacent. 27.

o IR Tugbirel o ag 28 e et FS bl Spenines

lig VRl skinwididl toastdefindd vaslle. or nore units at one |evel
are joined to masts of one or nore units on a
different level. 20 28. The conposite structure of

ol 421k AR AL Rrd oMR1afh 20l eSdonipeibidt E6atdlethch@iab@d tH3he
overl apping floor area of one structure with floor

amdersige obie flaey pioviding ebility, ontha sirestur e tae- YOS ar eas.
25 29. The conposite structure of claim25 conprising

a maritine unit, wherein two or nore of the nodul ar
S15; Uctamesitaat@ctue cegpsed af ot wnigs, sowpmniieg: post

ext endi n bel ow evel,, fur.t.her ri,Si
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f frB@dwdrieNBling sABEer Hub tilitra fﬁrﬂmﬁﬂiﬂ*aﬂs Eufig afsEtﬂJfIttﬁge @l meore aqual-
and skin elenents formng 3 h 30. A fol Ble
densto{agkp gachhaviagp firet gk b Bpp mﬁa@hedé% %#?%?fﬂ@. such that
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PCT/ USZ 04/ 0072
more masts of equal length the same as or less than the length of the tracks, the

number of masts equal to the number of tracks, each mast having a first mast end
pivotally attached at a second track end, opposite the first track end, to one of the three
tracks such that the masts pivot in planes adjacent to and parallel to the planes of the
attached tracks, a set of three or more rafters of equal length greater than the length of
either masts or tracks, the number of rafters equal to the number of masts, each rafter
having a first rafter end pivotally attached at a second mast end, opposite the first mast
end, to one of the three masts, such that the rafters pivot in planes adjacent to and
parallel to the pivot planes of the attached masts and tracks, and an upper hub having a

second central axis coaxial with the first central axis of the lower hub, with each rafter
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a set of three or nore equal -length tracks each having
a first track end pivotally attached to the | ower hub

parallel to the first axis; a set of three or nore
masts of equal |ength, the nunber of nmasts equal to
the 5 nunber of tracks, eadd-nast having a first mast
end pivotally and translatably attached to one of the
tiveedlytattacied tcsthe hp;teh hitb ih henamagtaflowing dtie refiers togpitat acthsir

n pl.anes a aII s _.of .the at.tached
e e Befe. e fafewb o thid Ty Bt e deeRub £ FoHRgpnplane
%@ﬂﬂnf@.ﬂ'ﬁoﬂﬂo@&ﬁl ko 106 fitshaxid, abmetk, Withelke loRer3Rb, Dftrutlifee
or nore rafters of equal Iength reater than the

| Ravgthavigs theimasiscachont mipstastiadly arigheangle tp e JeinsriErck gydjacent
rlﬁcfis'isq{eﬁnﬁggﬁﬁct&rg Wall€ A IREY 10f rafI8S Eﬁm ogﬁlgé‘arfg?ef th®fe joined
havi ng irst rafter end pivotally attached at a
seatyaichriist theats obibp opper and lhwerfliubs tematnstoaxiplel the raftersomd
e . th St e e
lfpgﬁrgglb da{i%ln%%at cgdrea 1?’] p g(%t ao'? i)arfeﬂ affi )%{itto fhe txg&l%é %1? ogver hub,
chonﬁthﬁu@tatfamhadd sieind idadd ther defikat wﬂndnﬁfbolﬂ rmtamptutdoan
havke%la second central axis coaxial with the first
FYSUYGHPS: of 15 the lower hub, with each rafter
pi vot ghhctaideaeiiask thdmbdifar dRRMlired W8 phyRicallyfRE fo make the
allow ng the rafters to pivot in their respective
repipesitoraeia®: characteri zed in that the franmework
depl oyed has the tracks in a common pl ane
substantially orthogonal to the first axis, defining,
wWa ﬁl“hb lkemparive strtkcd;m:e ofépla'mmah@reéal twfol cmmO,re maéulitrh:e’ums ge
eac ub Lanti al. | ht ang
P BoePYRt B Gt ol bRy s B8 Reo el 0 PRSTSA
I@Wﬁmshqawnadjacent mast s deflnlng structure malls,
and the rafters at an obtuse angle to the joined
masts such that the axes of the upper and | ower hubs
r e 68X kirudne of AMinel5SyIRREh HRAG ARS8k sRlftGredare
structure roof. 31. The framework of claim30 further
clotnetl pisdifferentdevielsriyihanastrent pae Qranate BRits d eng lpyed pre joined s t
eﬁgﬁsf&%ﬂe bl ode S ?&ﬁ?ﬂeﬁq&e? lock the translation of
the T1rst nmast ends at any position along a joined
track. 32. The franemork of claim 31 characterlzed in

t the fr nemor L. es

A6 T PSpbha S e of AR ST ER Bor sl RS afiblhsg v
t Berlhpiey flddd Brea Blone3Gudtae kel fiodr drbadt aﬂ@(ﬁeﬁsltrﬁﬂureaaﬂﬂ jbihimg
masts, tracks, and rafters pivoted to |lie adjacent WO

SWOEIOBB63 PCT/ US2004/ 007256 - 66 | engt hwi se, form ng
a package of outer cross-section defined by the hubs,

and |l ength defined by the rafter |ength.
29. The composite structure of claim 25 comprising a maritime unit, wherein two or

more of the modular structures are joined, each having a center post extending below
floor level, further comprising a keel joined to the two or more center posts below

floor level, and further comprising framing elements and skin elements forming a hull.

30. A foldable, deployable framework for a structure, comprising:

a lower hub having a first central axis;
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framework further conprises 5 hub-to-track | ocking
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common plane. 34. The framework of claim 33 wherein
the hub-to-track | ocking el enents conprise at |east
one flange to which both t+é&cks and | ower hub nmay be
af fi xed. 10 35. The franmework of claim 34 conprising
two f laasigdshrée @ansdratqial-kengtb tratkarpehthariok 8 firdtdckhends i n

a .co n pl ane 6. The f claim 30 wh i
HEHBen o PR P 1 PHEPoLHBe GCh BB gec pane
eémnbsehetﬁ}sﬂgmsk each set of joined track and nast
|ntoar|0%ht angl e 15 rel ationship. 37. The franmework

of I 4iSAh Y EReHeSTBATR TRHE of SR wﬂbﬂ@%ﬁlbér ampieicgwrl i the
pﬁa&epgftrakia; Qééﬂfﬁha%fﬁi g.%uét%a%aeﬁﬁ %ta]llg LAeGaIBELE a@mled
track alm 6 wherein’the

| tooke od'gthetheermm@ szudmimu th@mbﬂtamk@tos thefzacks ingldnespadaltebto

ch, of C
e Pt o e AR 2 odhe bR P RS B P b SRR e
Clengk bﬁthag)u&dtnel:lescopl ng central post joi ned to the
| ower hub, and extendable toward the u hub
from t7et A Fges onawe r%%ﬁ 523 ofp] fneth greate Bof fos JERelyof eater
ChnadtdRr3Qcifsuihb ARG RIeR cgshl kth® hitabed |oﬁfﬁ€§t§ %a(fh(}ﬁfter having
j 0i ni ng one Q‘Bl oyed framework to anot her ‘depl oyed
fe priend pwodlp atagbatH 3 smer WeE 6ud coErrEs e g magtend, to
THe Je E@%\é@ﬁlﬁstp sudhl e e?fgﬁéry@mqﬁ PR a8Ld & aﬂldyél{aﬁé{%‘
opening I n the upper u an- openi’ng area a
stlhgpwbﬂ piam ofjibe aﬂta@hedlﬁaﬂtmd@v@ﬁaadd footprint of the
upper furt.h
conpr IagluH%er g% ﬁ%%%a ec?{lgﬁ:ngtmg tal axis coaglra!)vdlr‘]cg}he%rst centyfa?'fuﬁs of
nms {Evephul, b}@thfeﬁe&ff&mmk\zotzﬁly @h]achétﬁﬁo theeppel ibhn a imantidne
rz)loe framewor Kk, imts the masts from pivoting

8/Be rafers fpiyptip @Htrﬁspmve FREEHRIgESr e pi votal |y

J Oi NeharaQ¥ri AR Er?thﬁﬂﬁ@fr&héb@&y d488):8 8% thd Packs in ald¥@imon plans
framework of claim30 further conprising a nmechani cal

nebamiabyriizeonal td G dirsh gxis, efifing fethdhadomer hubep steirhint .
4&0 rTlﬂg tlfern?:ﬂﬁvg%ﬂ%t Qﬁbs&}‘nﬁ"%‘llga%%%%%teﬁi) the J&ﬁed@&ﬂac{? LEald of

ani sm conprises a ey system
the tracks forthest frorn the lower hub, adjacent masts defining structure Walls and the

rafters at an obtuse angle to the joined masts such that the axes of the upper and lower

hubs remain coaxial, the rafters and upper hub defining a structure roof.

31. The framework of claim 30 further comprising locking elements between the first
mast ends and the tracks enabled to lock the translation of the first mast ends at any

position along a joined track.

32. The framework of claim 31 characterized in that the framework folded comprises
a package with the first mast ends translated to a position adjacent the lower hub and

locked in that position, and the masts, tracks, and rafters pivoted to lie adjacent
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and masts, such that pivoting is acconplished and

masts are al so transl atabl e through the unit, such

that masts may be ext ende®®irn a depl oyed framework to

bel ow the | evel of the co-planar 2Q tracks

Jengtlivrisen EsmIEy DRekREP PY KEOSHESSUFRcpines b the fdhssandepsth
framewor k of claim30 wherein

g?gg?qy%ﬁ¥§gﬁml nt between masts and rafters

conprises a pivotal and translatable unit connecting

t ts an fte such t

e AR EnEh® oh ARSI Cup g o' Bftbue et Bl fer comprises
tHue-teHrhdk loSkingd elérhdits ta 1otk thieaeickCkeklilovea hbly nitchecmmhoxeplsne
and the upper hub nay be altered in pitch, flattened,
and inverted. 47. The franework of claim 30 wherein

sy athakra AW A& QFEIQle PLENREA (HBRbSo-Bhdk 16&diigdléments comprise
conprises a pivotal and translatable unit connectlng

tahéeastine anga dp whitk beth tragksend topgr hubgpasiheaditedg i s
acconpl i shed and nmasts are al so transl atabl e through
the unit, such that a WO 2004/ 083563 PCT/ US2004/ 007256
-8 The Gbmeebikné dainy 34 trenpriaing éwe flangeds translataplsde clap tracks
%é@- l.owered relative to the | ower hub w thout

| FREFPSHE 2EHBTIBEPE  bel ow the | evel of the | ower hub.
48. The framework of claim 30 wherein all pivota

attachnents bet ween masts and, 5 t sts and
Ptk 106 aievpiRios ey AnEpaE it Seapats ey < DR cogprne
PGt Adlem &8 B Kichdh seﬁé’f‘é&néd@ck eRCRNa P! 'nif@ﬁ abhtahgle
transiatable unit provides fro relative translation
brelatieshirel ement s engagi ng the unit as well as
pivoting. 49. The framework of claim45 further
conprising one or nore additional |ower hubs 10 each
haw i Thg famsebrkaff clanm%whj:reinmmoumg dlenemtssdtomphiye pihypassihg
and trans| at abl qitlonal hub and track
SWoUSy RIS e&ﬁﬂ‘%’??‘&ﬁ%@@ﬁ 2818 Ssuch that nultiple
storles are provided by a S|ngle unit. 50. A nodul ar

structure conprisin 15 a fol dabl e, 0
AR HAT S GIokn P HBem b MR Ee oot el fhat

aamed B eég%tofgfmagmls@ bk, TRk SheSitAbetheBOh ik ki Bedek. each

having a first track end pivotally attached to the
| ower hub such t hat each track pivots in a separate
t ane I
t %9? gféheg'rramewo&aof %i in? l3)0 arL J;) pFlISIE‘IE% I‘g}e‘?@ébﬁn gﬁcgrﬁgatﬂ nggt 1Jomed to
nﬂas I@ver ohjahd éxtenidhide tmmthiethe offipet hibg g3y feens thervpper biub\vdrng
rst mast end pivotally and 20 transl atably
aPQ ched to one of the three tracks such that the
masts pivot on the tracks

40. The framework of claim 30 further comprising joining elements for joining one

deployed framework to another deployed framework.



in planes parallel to the planes of the attached

tracks, and the first mast ends are free to translate
w@b@ngsishe | ength of the joined track, a set OPCT/HREBE4/007256

or nore rafters of equal Ilength greater than the

| ength of either masts or tracks, "the nunber of

rafters equal to the nunbeé7-0of masts, each rafter

having a first rafter end pivotally attached at a

SéL oTigt [Rdmewasdt ofeindin 30 fiptst comprisiag hithrstghropsiing imdthe tper

0 of. the three st.s,..such that.the rafters I.vot

P e en o 1 De LG pRRPaR e yelido g Sk e e

ofyy. he attached nmasts and tracks, and an upper hub

havi ng a second central axis coaxial with the first

central axis of the |lower hub, with each rafter

5 g{ﬂr%’ o1 fanRlobiesesn B ridier W{sin@%ﬁldséﬁ Endh8ds&g around

owmng the rafters to pivot intheir respective
r edfch of the nzste of the fremewertrewwoh thatibp Fioghe éh 1BE dérdesied dramiawork,
tracks in comon. pl [ ) h t.
| S e RV AR AT B AR,
Sby meteltha dfihedpdegrda@vi ng t he nasts each at
substantially a WD 2004/ 083563 PCT/ US2004/ 007256 -69
right angle to the joined track, at an end of the

10 t BRCKSe fdMidwdasss ddiarottheet risthid R mechai AL BBEhaAB ! fBr
defining structure walls, and having the rafters at an

obefgldingdhgyfranqwork fps depleymeall nasts such that the axes

of the upper and | ower hubs remain coaxial, the

rafters and upper hub defining a structure roof; 5 a

sé4. Bl fommaslosk effcldimdd whereithtbe mectokisalanathéniswe porhprises a line

coqftHfutg%%la floor; and skins added to the defined

watT B SRS 6of to conplete an enclosed structure. 51
15 The nodul ar structure of claimb50 wherein the skins

conprise rigid nels. 10 52. The dul ar structure of
chai E@%@W@’ﬁ%ﬁméﬁ I e BT etgeep FPgRC masts
OR&RbADs 4 Pivhheang R fARE L doHRHAEihe BHAN a6l RPstd sBKYihat
hat ch opening. 53. The nodul ar structure of claim50

f piveties is eesepiplishies andisets apdsairaglolpblsplaanghtbe upik suqhghat
ski o9& k Wodi
S BE, ABREF b Bk, KOR POA
20 elredhsdimulsidediytiovdring thepssterdy ofeaftdrs audeippérdeb.,
providing ability for the structure to be water-borne.
55. A conposite structure conposed of nodul ar units,

C AR PThéirdiswolOoft AMIMBI0 whatetn Hiocthll atactBiehtitdtwiEednB88ahAd rafters
conprising, a fol dabl e, depl oyable franmework haviﬁg@%

| 6NBPrisKEHDINaR] ag tignylatable unibioppesfing the masty andafigss. o

ObivORALs BEUdRIptisHeE BEH Rtk afekio @AR1athAY IhRGgh tHelunf! subh BekKa
end pivotally attached to the [ ower hub such that

25 ezetf definsd foy Pievaftess 4nd the wnpphmesytbe abkepingieh.glattenadeqnd
tgngggifirst axis, a set of three or

47. The framework of claim 30 wherein pivotal attachment between masts and rafters
comprises a pivotal and translatable unit connecting the masts and rafters, such that

30 pivoting is accomplished and masts are also translatable through the unit, such that a

=3
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the three tracks such that the masts pivot on the
tracks in planes parallel to the planes of the
attached tracks, and the fi®st mast ends are free to

translate along the length of the joined track, a set
f00f tefimed by thermafigrsrand ﬂ@m@p@ﬂlue tanbe losistpdrelgfivede e lowierrub

ou% ?c%erm%Fhe tmast{ el 8¥ tht | RGK fup, t Ne nunber  of

ers er of nasts, each rafter 30
haV| ng a flrst rafter end pivotally attached at a

PO TN Pieue it ctoR B HokrSin el ShasRgnts bib g s Hha
Pl:ARE %ﬂﬁh@ﬁﬁiﬁ&aﬁe@s R 20044 0B 35BBy as well as p1vota1
PCT/ US2004/ 007256 -70 parallel to the pivot_ planes, of

t prpakitityapieh thaheash ﬁwatabanrlrtaeﬂ@tabla%t %fﬁ"lé‘i‘:?pfé} re}rtrrse Harslaten
Aper B oen‘g?]eg@s%%\%ll gﬁﬁ%&l@é&%l% the first central

axi s of W th ‘ter pivotally
attached to the upper hub in a rranner all owi ng the

t 26 fl{ SFFﬁtQQO gP ﬁk g r]:ﬁHB %%urhlg{/ cl:o%ne Sn‘:glh étolfuy & @rf ta&{m&laﬂ%%r hubs

pkRAGaving &l ks bitdckSjoingd ey thé ﬁgﬁmhﬂf pivetalt ahld mfansﬂmblamls the
defining, with the |o truct r, .
hatﬂltr@aﬁﬂe eh 81k Seia dRinipe eﬁﬁwg PR} T i3 rlatﬁipféét@eéafe
t&obﬂ%db@hﬁﬁglehﬁ@wk at an end of the tracks furthest
fromthe | ower hub, adjacent nmasts defining structure

wal l's, and having the rafters at an obtuse angle to

tbe A%&%ﬂr%ﬁ@e& gsﬁlgat t he axes of the upper and

| ower S remaln c axi the rafters and upper hub
def i ni afpldablst depbyahlefrmoofqork havip sleveofubganist 8 fiaf téntel

to.the tracks an contltut| d
S Rrine SaAies R eTUErr Ao R el 5 T oS
anttRAed usedowEiub badhehat eiartAack pikbig ach Se@arhﬂ&aﬁaclt pléne parallel

nmodul ar structures are physi S?%J 'y ] oi ne%@ Fnagg t he

c Enipe TSt &xis e sehof ks or mprepastspfeafia] DU O GAEs of
Ck@laMorBe ML Nrdcl efth niHRY lﬁv{ﬁ@qlﬂrﬂ |?ina§tt dndl pivetBS aRd €
joined side-by-side’in a singleée-Ilevel n‘gosme Wi th

| rkeslasiblieaitaglivd te prepd dhovibiep tra éleqhélp?é ﬂ@dljl @ifot o the trypls
C

RS Ep PG oL LA ERMOShE L i e
witd ﬂmmh&taﬁongfthedagtlomf thejomed tractks a sdt oﬁtheeeloemere rafters of equal

| dt t e, or it

| SR erdsfer oA B e oo S e Rl PLaahih €Mt 0
t IR 1REnbBISenaSls S dAEH *AFEShaing ajfiddt Refidr BN pivdt&lTyl atpglicd @t a second
floor area of one structure with floor area of another

s fegicendrapposii dhe fBptapaskendpts opgy af the ghreg naasts, such that the rafters

pivot in planes adjacent to and parallel to the pivot planes of the attached masts and
tracks, and an upper hub having a second central axis coaxial with the first central axis
of the lower hub, with each rafter pivotally attached to the upper hub in a manner
allowing the rafters to pivot in their respective rafter planes, the framework deployed
having the tracks in a common plane substantially orthogonal to the first axis,

defining, with the lower hub, a structure floor, having the masts each at substantially a
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59. The conposite structure of claim55 conprising a
maritime unit, wherein two or nore of the nodul ar

extendi ng below floor level, further conprising a
keel joined to the two or nore center posts bel ow 30
floor level, and further cd¥prising framng el enents
and skin elenents formng a hull.

right angle to the joined track, at an end of the tracks furthest from the lower hub,

adjacent masts defining structure walls, and having the rafters at an obtuse angle to the
joined masts such that the axes of the upper and lower hubs remain coaxial, the rafters
and upper hub defining a structure roof;

a set of panels affixed to the tracks and lower hub, constituting a floor; and

skins added to the defined walls and roof to complete an enclosed structure.

51. The modular structure of claim 50 wherein the skins comprise rigid panels.

52. The modular structure of claim 50 wherein the upper hub comprises a through

opening in the completed structure, providing a sky hatch opening.

53. The modular structure of claim 50 further comprising door and window openings

in the skin added to the defined walls.

54. The modular structure of claim 50 further comprising float elements added to the

underside of the floor, providing ability for the structure to be water-borne.

55. A composite structure composed of modular units, comprising:

two or more modular structures each comprising a foldable, deployable
framework having a lower hub having a first central axis, a set of three or more equal-
length tracks each having a first track end pivotally attached to the lower hub such that
each track pivots in a separate track plane parallel to the first axis, a set of three or
more masts of equal length, the number of masts equal to the number of tracks, each
mast having a first mast end pivotally and translatably attached to one of the three
tracks such that the masts pivot on the tracks in planes parallel to the planes of the
attached tracks, and the first mast ends are free to translate along the length of the
joined track, a set of three or more rafters of equal length greater than the length of
either masts or tracks, the number of rafters equal to the number of masts, each rafter
having a first rafter end pivotally attached at a second mast end, opposite the first mast

end, to one of the three masts, such that the rafters pivot in planes adjacent to and
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parallel to the pivot planes of the attached masts and tracks, and an upper hub having a
second central axis coaxial with the first central axis of the lower hub, with each rafter
pivotally attached to the upper hub in a manner allowing the rafters to pivot in their
respective rafter planes, the framework deployed having the tracks in a common plane
substantially orthogonal to the first axis, defining, with the lower hub, a structure
floor, having the masts each at substantially a right angle to the joined track, at an end
of the tracks furthest from the lower hub, adjacent masts defining structure walls, and
having the rafters at an obtuse angle to the joined masts such that the axes of the upper
and lower hubs remain coaxial, the rafters and upper hub defining a structure roof, a
set of panels affixed to the tracks and lower hub, constituting a floor, and skins added
to the defined walls and roof to complete an enclosed structure;

characterized in that the modular structures are physically joined to make the

composite structure.

56. The composite structure of claim 55 wherein two or more modular structures are
joined side-by-side in a single-level composite with like-sized and shaped wall

sections adjacent.

57. The composite structure of claim 55 wherein two or more modular structures are
joined at different levels with masts of one or more units at one level are joined to

masts of one or more units on a different level.

58. The composite structure of claim 55 wherein two or more structures are joined by
overlapping floor area of one structure with floor area of another structure, and joining

the two areas.

59. The composite structure of claim 55 comprising a maritime unit, wherein two or
more of the modular structures are joined, each having a center post extending below
floor level, further comprising a keel joined to the two or more center posts below

floor level, and further comprising framing elements and skin elements forming a hull.



