-1 - | MPROVEMENTS RELATI NG TO MULTI - FOLD PANEL ASSEMBLI ES TECHNI CAL FI ELD OF
THE | NVENTI ON The present invention relates to nulti-fold w ndow and/ or door
assenblies. 5 In particular, the present invention is directed to a
multi-fold arrangenent adapted to lend itself to a nore expansive opening
configuration conpared to alternative ar'rla‘ngerrents. BACKGROUND OF THE

| NVENTI ON Typi cal bifold assenblies as disclosed in our New Zeal and Pat ent
10 Speci fi catiMPREGVEMENKS RERATING RO MURS RFGIoD RANEL ASSEMBIcIES e
edge of the w ndow or door opening. In such instances the folded w ndows or
door panels create an obstruction of sorts, be it visual or otherw se. Such
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have the prospect o earing the opening of the panels when in the opened

condi tiog. Qur Naw peetaiag et gieberfippcthtieatd diredled 02308l idhdrrdnmpement
achieve this outcone by releasing the distal pivot axis fromthe tracks or
track in thedapiednt® dénd hisedptniangord exppnsivedepening configheati e sbaparehtent
Specification No., 505958 is effective for the purpose but does require
sturdy nmountad{CERALVeRTFARECHISBE- 20 f ol ded condition agai nst the buil di ng
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provi ded for by a opening for whic tifo w ndow and/ or door
assenbl y0 2Bpesificationdesl. 33B896p arseapablawe btingrfolded deopdrrdetodihe aglige dftthe an

arrangenment, for at least a bifold panel (glazed or otherw se) structure,
and whet her wigdowoor door wipeuing. purspebdsstances thebfaldeadfwindows aihdoorepanap or
ar angement CEENE A GUPRBCHI af BRith e 48l oo BErSSEn DI FATbASRRRAmEnts
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hinges built into tracking arrangements. It would be an advantage for multi-fold
15 panel assemblies to have the prospect of clearing the opening of the panels when in
the opened condition. Our New Zealand Patent Specification No. 505958 sought to
achieve this outcome by releasing the distal pivot axis from the tracks or track in the
plane of the opening. The procedure of our New Zealand Patent Specification No.
505958 is effective for the purpose but does require sturdy mounts as, in the open
20 folded condition against the building structure away from the opening, loadings of
the panel pairs is carried through the sole remaining pivot axis.
BRIEF DESCRIPTION OF THE INVENTION

It is an object of the present invention to more fully exploit the space

provided for by a wall opening for which a multifold window and/or door assembly
25  is intended.

The present invention is therefore directed to an arrangement, for at least a
bifold panel (glazed or otherwise) structure, and whether for door or window
purposes or a hybrid of both, whether top or bottom mounted (supported), which
alone or in conjunction with a mirrored arrangement can provide an alternative to

30  existing multifold panel systems. As used therein and herein the term “plane of the

opening™ preferably includes a straight plane but may include a curved or other



-2- shaped opening and consequently the "plane of the opening" should be
interpreted as including any form of opening capabl e of being tracked
substantially to the shape of the opening. Were reference herein is nmade
to the "nutual disalignment” of panels it ijs 5 neant a positioning of the
panels in a non co-planar condition, Such $ut val di salignment is preferably
in the formof a concertina |like condition where the at |east tw panels
are in a subhbped bpehing andr ¢orisagquli thedplakhef theespertinghsboulidore ienpretedt ed
to assenblies, nethods and procedures that _are capable of achjeving

simlar out @racladingaity Brnbet opgringsapaiie Oﬁaﬁ@ﬁttra%@dssagéﬁamlélé:f ?‘bﬁlf‘n‘g‘.ape
505958 as far ﬁs all.owing the panels to be cleared fromthe opening of the
structure w¥iDOBBHIBE to at | east provide the public with a useful choi ce.
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i ncludi ng atméfass pobfidiag raft uad punéls viat ethaarellangd asedition. otSuehvwinaejal
mounted with the mitual pivot axis at |east substantially vertical and so
as to be nouhsdliznoetnide prefeirably iol the dormorida tcooeettine ridizy cerditiontwherashe tafo
panel s at |least substantially Ln myt ral al i.gnnent, provide at |east a
partial cl odB#s typ Peels apdmpsyostaptiglly eveslyiBgPoaltioR- paral l el to the pl ane
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or all of at t two panels,”lie at an acute angle or para

respect 0o tdpecification ofo.t F@5SPiens nfr ashellewingnlee @fansBi tb eneleardd fiwm the
“proximate panel") is pivoted by an at |east 25 substantially vertical

pi vot axi s swssingnof ghd structurcevhghaopenodr tohat epeinproyida thenpulblic watdy aceseful a
vertical periphery of said opening ("the proximal periphery"), and wherein
t he di stal ﬁ@@ﬁﬁh of the other panel (the "distal panel"”) is supported by
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supporting TNl SEGNINNYbRNdRSHARYY dtrdcdt@ek sl ctdbur@bsde®y ihOluding at least
15 two mutually pivoted panels (glazed or otherwise) mounted with the mutual pivot
axis at least substantially vertical and so as to be movable between:

() a closed condition whereby said at least two panels at least
substantially in mutual alignment provide at least a partial closure of said opening
in or substantially parallel to the plane of the opening, and

20 (ii) an opened condition whereby said at least two panels, mutually
disaligned by having pivoted mutually towards each other, are substantially clear of
the plane of the opening and where one of each, or all of at least two panels, lie at
an acute angle or parallel with respect to the plane of the opening,

wherein one of said panels (the “proximate panel™) is pivoted by an at least

25  substantially vertical pivot axis substantially in the plane of the opening at and/or
adjacent a vertical periphery of said opening (“the proximal periphery”),

and wherein the distal region of the other panel (the “distal panel”) is
supported by at least one supporting runner affixed at either the top or bottom (the
“vertical supported location™) of the distal panel,

30 wherein the supporting runner running on a support track which, at least in

part is skewed, angled or angling, cranked or curved (hereafter “skewed™) with



part is skewed, angled or angling, cranked or curved (hereafter "skewed")
wth -3- respect to the plane of said opening, has the effect of spacing the
supporting runner out of the plane of said opening at/or adjacent said
proxi mal periphery and wherein the other of said top or bottomto said
vertical supported location is associatedw th a guiding runner tracked by
a guiding track in the plane 5 or parallel to the plane of the opening,

such gui di nGefdRPes (IREYRAE hﬁ'sﬁﬁﬁoﬁédi@%’i 108 thy ePfRansf Sachiy the Qipporng runner
associ ation of the guiding runner with the distal panel, novenent for the

di stal paneloutftid plant nd stideopuppoat/ort adadent sdidpedxiralsrgiheoni ng  t he

di stal region of the distal panel to nove as guided and piyoted with resgect
to the opening And h‘éh@'lﬁﬂbdﬁ@i(?‘rberr @hndid dop dd batiorn &0 saphdiertieal apippontg
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Preferably said support runner includes a vertical axis pivot to allow said

wheel ed bogimovempntvior thedatalyanebirsfollbwingtthé spspurt trablo defiacd éoduscadlovangs.
Preferably said vertical axis of said pivot of said wheeled bogie is |ocated
at the m d thaidikakegion of Ahel dital panchimaroverss puidedrand pivotes wilbpgspedt tack
IS substanti ﬁ' rectilinear in, formand.,.s acute angle with respect
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form and pa_rﬁ'i%ﬁkec!"kél itd& pliddBenig of the opening (preferably in the plane
of the opening) save tor that part thereof imediately proximal to the

proxi mal peri pherBrefephiglyesaddiptokingat paseBigpedtddby he sutptanealbf vemicdl ppheni ng
to step the supporting runner out of the plane of the opening. Preferably
t he support axisbérizentally wervabky eflainaioyandneitbinhibe pbinesed dhetopenmg. bottom t o
said vertical sup rg%érgglyls%ﬁi’i glilpopr};)rting runner includes a wheeled bogie engaged with the
15  support track.
Preferably said support runner includes a vertical axis pivot to allow said
wheeled bogie to pivot relative to said distal panel about a vertical axis.
Preferably said vertical axis of said pivot of said wheeled bogie is located at
the mid thickness of said distal panel.
20 Preferably the support track is substantially rectilinear in form and is at an
acute angle with respect to the plane of the opening.
Preferably the support track is at least in part rectilinear in form and said part
is at an acute angle with respect to the plane of the opening.
Preferably the support track is rectilinear in form and parallel with the plane
25  of the opening (preferably in the plane of the opening) save for that part thereof
immediately proximal to the proximal periphery, where said track is angled to the
plane of said opening to step the supporting runner out of the plane of the opening,.
Preferably the support track is curved.
Preferably the other of said top or bottom to said vertical supported location
30 is associated with a guiding runner tracked by a guiding track in the plane or

parallel to the plane of the opening, such guiding runner including an extensile arm



30 is associated with a guiding runner tracked by a guiding track in the

pl ane or parallel to the plane of the opening, such guiding runner
including an extensile arm-4- pivotally attached to the distal panel, said
extensile armallowing the followi ng of the support track defined | ocus
required to allow the distal region of thetdistal panel to nove as
constrai ned by said support track. Preferably the guiding runner includes an

articulatio ;piman;s aatieP i ehd Bistal g gi,\sgf@bxt%ﬁﬁr@ ﬁrrﬁeél}(‘ﬁﬁﬁgtthe fgyﬁgﬁ%gﬁnel
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wi th and gui ded by the guiding track, thereby providing said extensile
associ at i onto prafearsasingtrainied barsaid sipnarbiackeans is a rigid arm 10
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supporting runner, each supporting runner running In a respective said

support trackiendile psmedhtim. t he t op and bottom of the opening. Preferably the

proxi mal panel is pivqoted by a fixed vertical, pivot axis at the 20 proxinal
periphery. Pref e%&ﬁlﬁ)aﬁﬁﬁﬂldﬁﬁ@@tlpﬂ MGANgeA T4 AtMon, |ie substantially
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openi ng of or 1 structure. Preferably the perineter
of said closure Rssferdbly thesugfornrenby isgprbyvied at slig topt off e dfistal Fdree

comrensurate to being received in said opening of or in said
Preferably the guide runner is located at the bottom of the distal panel.
Preferably the guide runner is provided at the top of the distal panel and the
15 supporting runner is located at the bottom of the distal panel.

Preferably the distal region of the distal panel is supported by a top and
bottom located supporting runner, each supporting runner running in a respective
said support track, disposed at the top and bottom of the opening.

Preferably the proximal panel is pivoted by a fixed vertical pivot axis at the

20  proximal periphery.

Preferably said panels in an open position, lie substantially parallel to the
plane of the opening.

Preferably the closure assembly is fully framed.

Preferably the perimeter of said closure assembly is defined by a frame

25 structure of a size commensurate to being received in said opening of or in said
building or like structure.

Preferably the perimeter of said closure assembly is defined by a frame
structure of a size commensurate to being received in said opening of or in said
building or like structure said frame including a top frame extrusion, and a bottom

30  frame extrusion parallel to said top frame extrusion and to extend horizontally in



building or like structure said frame including a top frame extrusion, and a
bottom 30 frane extrusion parallel to said top franme extrusion and to extend
horizontally in -5- use, and two side frame extrusions affixed to and

extendi ng between said top and bottom frame extrusion and parallel to each
other and to in use extend vertically. Préferably said frane is at least in
part an assenbly of extruded fornms. Preferably said supporting runner is a

top runner gké %ROVE sadd BANRY extPResns AffBRAondSettendingt BetwRenshid &pdand
wherein said opening of or in said building includes head fram ng, said

support trabkttom framergxtrusicedandparaliebtt eash etidryandgaiid use agtendseetitdlly.
including a) a lgngjtudinally extendi ng{ Jfoundation nenber to be fastened to
S
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parallel to the plane of said opening. Preferably said supporting runner is

a top runnemssmiblyddcludirgz t op or upper part of said distal panel, wherein
said top frame nenber is a head assenbly, said  head assenbly including 20
a) a |ongitudinally ertlensgitadinplreidending fenpdatian meanbersicehd dastgngdhéo the

bui l ding and in_.a nann ith its | i tudi.nal. direction parallel tq the
oi'ane of oatgad SRR i Petindouditie oRufRinal Sl CUpRAIE & theitane St
fastenedgyt o (54 %ﬁj@dati on nmenber yet in a manner to allow the

di spl acenent "of the Said support track in a 25 manner sel ected from one or

nore of (i) a |ipgar aesubassehtblandrivimideipporngadi, dasteRedes saidnfbuaitiation
manner to allow the tilt of said track about a horizontal axis parallel to
t he pl ane ofmenbel pgtemi agnanner to allow the displacement of the said support track in a
manner selected from one or more of
(i) a linear manner to and from the bottom of said opening, and
15 (i) a manner to allow the tilt of said track about a horizontal axis
parallel to the plane of said opening.

Preferably said supporting runner is a top runner affixed to a top or upper
part of said distal panel, wherein said top frame member is a head assembly, said
head assembly including

20 a) a longitudinally extending foundation member to be fastened to the
building and in a manner with its longitudinal direction parallel to the plane of said
opening,

b) a subassembly carrying the support track, fastened to said foundation
member yet in a manner to allow the displacement of the said support track in a

25  manner selected from one or more of
(1) a linear manner to and from the foundation member, and
(i)  a manner to allow the tilt of said track about a horizontal axis
parallel to the plane of said opening.
Preferably said foundation member is fixed to said side frame members.

30 Preferably said subassembly is engaged to said foundation member by two

arrays of vertically extending adjustment screws, a first array and a second array



Preferably said foundation nenber is fixed to said side frane nenbers. 30
Preferably said subassenbly is engaged to said foundation nenber by two
arrays of vertically extending adjustnment screws, a first array and a second
array -6- parallel to each other and to the plane of the opening, wherein
the differential adjustnent of the screw$-+4n one array to the other array
inducing said tilt and wherein correspondi ng adjustnent of the screws in

the first apaaflefnd ddi@ 68PN & HIRY pladuef NBe tdpRnlrg)oRheis Rhé (e Rintiab
Preferably Said subassenbly includes a pelnet with which said track is

f ast ened anddjlisgpasted! tthersefevesmin e amando the dtherapmyethduging saiagtteartd
with the supporting runner. Preferably said pel net extends outwardly from
the pl ane oWhemeinoyarespgndings adjustamnt 1of the SSEGWS i1t g bsslodranapd dhe sgeend
support track and,to a t he,.spacin 10 of the supporting runner to

||
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pel met includes trimm panel’s on eath si sal track spanni ng

the gap bet wp@eneucdill §ldPpORId! thifeFedi dind rhiithck 96 Bk etpbstal fRdagag@hesavih tHd
pel net. Preferably said first array of fastening screws is provided parall el

to and on asupportingsinecrof sai d pl ane of said opening and the second array
is provided parallel to and on the other side _of said plane of said

openi ng. Pref er aBrsfesdily saidmelmphgstends aipypety effom the mdancoef ghetenpning
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25 frame toektradebmnemiswrent said distal region fromnoving outwardly. In a
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track spanning the gap between said support track and the longitudinal edges of said
15 pelmet.
Preferably said first array of fastening screws is provided parallel to and on a
first side of said plane of said opening and the second array is provided paraliel to
and on the other side of said plane of said opening.
Preferably said distal panel is supported at a top or bottom thereof by a said
20  support runner and wherein at the other of said top or bottom the distal region of
said distal panel includes an outwardly facing surface and wherein a locking pin is
provided fixed to said frame structure, said locking pin positioned to engage the
outwardly facing surface of said distal panel when said panels are at and proximate
to its closed condition to capture said distal region against a jam portion of said
25  frame to thereby prevent said distal region from moving outwardly.
In a second aspect the present invention consists in a bifold door and/or
window structure

at least a proximal panel and a distal panel

wherein



at | east a proximal panel and a distal panel wherein -7- (a) the distal
panel is provided at/or adjacent a |lower distal region with a pivot on an
extension of or froma |lower track runner tracked in the plane of the
opening to be closed by the door and/or w ndow panels and, (b) the distal
panel is provided at or adjacent an upper distal region with a 5 means to
provi de pivot tracking froman upper support track of the structure, said

upper support trapk behagissdgymel it plovdddd dtorpalidcehvagbher didtilategitn withraed,
ki nked or otherw se) and wherein together (a) and (b) have the affect of

nmovi ng a t hpsvadein aedxtasiomnf dr dteh plomer aadls rofner Headkedtial thparete ofitheof

the plane of the opening as the 10 panels agre opening thereby to allow the
bi fol d door 08?“%69%\%%@?‘%&305@ dagx @BAiar yEngawiPangts, A% om t he openi ng with
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Figures 1B, 2, 11, 12. 715 Pr xtrusions for framng an

opening in @pﬁéﬂ sigipoietracid beirg skemiddatnigasttingeks (Whethet sfraighstduredd|ridnked
wherein in subassenbly or assenbly they are adapted to formpart of an
assenbl y or osotherwiged of the closure assenbly as hereinbefore described. In
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panel s at ast sub y“in nutua I gnnent provide at |eas
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pl ane of the opening, and (i1i) an opened condition ereby said at |east two
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with reference to any one or more of Figures 1B, 2, 3, 5, 6A-C, 11, 12,

15 Preferably extrusions for framing an opening in a structure and for providing
tracks for such a structure, wherein in subassembly or assembly they are adapted to
form part of an assembly or structure of the closure assembly as hereinbefore
described.

In a further aspect the present invention consists in a building including a

20  closure assembly to an opening of said building, said closure assembly including at
least two mutually pivoted panels (glazed or otherwise) mounted with the mutual
pivot axis at least substantially vertical and so as to be movable between:

(i) a closed condition whereby said at least two panels at least
substantially in mutual alignment provide at least a partial closure of said opening

25  in or substantially parallel to the plane of the opening, and

(if) an opened condition whereby said at least two panels, mutually
disaligned by having pivoted mutually towards each other, are substantially clear of

the plane of the opening and where one of each, or all of at least two panels, lie at

an acute angle or parallel with respect to the plane of the opening,



an acute angle or parallel with respect to the plane of the opening, -8-
wherein one of said panels (the "proximate panel") is pivoted by an at | east
substantially vertical pivot axis substantially in the plane of the opening
at and/or adjacent a vertical periphery of said opening ("the proximal

peri phery"), and wherein the distal regie®-of the other panel (the "distal
panel ") is 5 supported by at | east one supporting runner affixed at either

the top or bott o@hekEih one 8F bhidapanTIORRE t‘ﬁfbﬁi@ﬁ&t@{él’» RfpithRdbyshilat RAGE! .
wherein the supporting runner running on a support track which, "at least in
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with respect to the plane of said opening, has the effect of spacing the
supporting pdidseRt a Ygtigak p@tphery op saifonshINg“theoproxima! periphterydh acent sai d
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of the gui dipgrtichiNapipordetiNoédiforet) SF te digAEband> novenent for the distal
panel in follow ng the support track defined | ocus allow ng the distal

regi on of the di stheireimathel supponthive nameq urinieidgamda puppo draskt whichs peltast m
the opening by the supporting runner guided by the support track. In still a
further asp®aft ishikeyress angled 08 mngbngc sryket On puved, (wreafters skewedahvith an

wherein in CopseCBE B b SRt s M Gt e b e Typnés
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t he present 1 nvention consists In,” i1n a™dulding” structure, pai r of

tracks at an opepn8gwherein e otitbrost khid tdpker Msuieim aws eaill vertidal kupgortaf
said tracks positioned either as a | ower or upper track and being in the

pl ane 25 of ladationpeassugiatad witle agpoding rohnerairaceddnk s gueding togkoini the plane he
first of said tracks _being skewed outwardly of the plane of the opening. In
still a furenparaflepicthertiangpbtherppanmg sbrh suing rarngringvertheleswalipyving by
structure,
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track besng kepnRe 261 W' #stl BindiN following the support track defined locus allowing
the distal region of the distal panel to move as guided and pivoted with respect to
the opening by the supporting runner guided by the support track.
In still a further aspect the present invention consists in extrusions for
framing an opening in a structure and for providing tracks for such a structure,
20  wherein in subassembly or assembly they are adapted to form part of an assembly
or structure of the present invention.
In still a further aspect the present invention consists in, in a building
structure, a pair of tracks at an opening for a bifold or the like panel assembly, a
first of said tracks positioned either as a lower or upper track and being in the plane
25  of the opening and the second of said tracks being opposite to the first of said tracks
being skewed outwardly of the plane of the opening.
In still a further aspect the present invention consists in a building structure,
a pair of tracks at an opening or a bifold or the like panel assembly, the upper track
being in the plane of the opening and the lower track being skewed outwardly of the

30  plane of the opening.



30 plane of the opening. -9- Preferably said such track is of a kind capable
of being used in an assenbly of any of the kinds herein defined or

described. To those skilled in the art to which the invention relates, nany
changes in construction and widely differing enbodi ments and applications
of the invention 5 will suggest thensel vé wi thout departing fromthe scope
of the invention as defined in the appended clains. The disclosures and the

descriptions her @iréfe?dlﬂé sl Qlch irhdlURt 6ol kKURI b 6f Being wdedriflath 4ReMBly N
any sense limting. BRIEF DESCRI PTION OF THE W NGS Preferred fornms of the

present i nvefanpofthd kindsweban desioed bedesdritied. 10 ref erence to the
acconpanyi ng dray ngs in ich; Figure 1A [l|ustrates an exterior view of a
mil ti-fold panel %s%@ﬁ%ﬁﬂ@d fhhe ﬁﬁégé?ﬁﬁicmb@ﬁnvféfﬁlqrhr g ANy | danges
Figure 1B is_a_.plan sectional alevation,of,.a multi-fold door nSi St i of
tug panel s CBYBIR R4 8L, icherDle Shereifet ng: atbifeatRRS wfT T Beodir
and closed Jig st 'tH&n%bQ@%ﬁH&it?d@%&rﬁigg”eré tid Ise8hO %Dt iR § nt haCK

of the pr esent | ention, Figure 2 1s tic Cross-section el evatlon

| ooki ng al ogfihtd&n! the odppgended & laiins. SHavdhgldsheesnuind ithé Qiedc@%ﬁftﬁis héretnh akosed

position showing the detail of the top assenbly and track therein and the

bot t om asseporgly wilugirative dnel aro mob ogjerdddntoi hesin 40y tenae kimidhgure 3 is a

simlar viewto Figure 2 taken | ooki ng%al O\?ﬁ ines Il of Figure 1 when the
[ [

mul ti fol d FISHER PERCRIZTIOUN QEAHERRA _BTlLG%_ 4 is a detailed view of the
P XL Ut on ki TRESL AP Ay B B o BB VB
I e e e SN
ext ended Figure 1A illustrates an exterior view of a multi-fold panel assembly of the
present invention in a simplified form,
Figure 1B is a plan sectional elevation of a multi-fold door consisting of two
panels together with a third panel hinged there of, in both the open and closed
15 condition guided there between by utilising the skewed track of the present
invention,
Figure 2 is a vertical cross-section elevation looking along line II of Figure
1, showing the multi-fold panel in a closed position showing the detail of the top
assembly and track therein and the bottom assembly with the bottom bogie in its
20  track,
Figure 3 is a similar view to Figure 2 taken looking along lines III of Figure
1 when the multi fold door is in the open condition,
Figure 4 is a detailed view of the top extrusions with its skewed track shown
in Figure 2,
25 Figure 5 is a close up view of the bottom assembly and bogie as shown in
Figure 2,
Figure 6A shows a side elevation of the bogie configured in this instance for
a bottom track,
Figure 6B shows a top elevation of the same bogie in its fully extended

30 form, a position it would assume in Figure 1 when the multi-fold panel is fully

open,



30 form a position it would assune in Figure 1 when the nmulti-fold panel is
fully open, -10- Figure 6C shows the sane bogie as of 6B but as it would
lie in the fully closed position as shown in Figure 1 when the door is
closed, Figure 7Aillustrates a panel catcher and nounting nut shown in side
el evation, 5 Figure 7B is a top elevationldf 7A, Figure 8 is a vertical
sectional view looking along a nulti fold panel assenbly anal ogues to

Figure 1 in regi @ightd 60f stidwdslfige dambtboBiOWs T 68 M@t GvAllld IUidiald Yully
attractive nmeans used as an alternative for the bogie shown in Figure 6,

Fi gure 9 i schsbdmpozitionhads shioewnin ligunf | avhrentthe doopisstlosea,i n | ocation in
Figure 5, 10 Figure 10 depicts the nmulti-fold panel assenbly in a sim/|ar
view to that of Figwiter dAL ilpstatas téheanelicaichar sindt moundingt pueishana @ $ide he
change in oriﬁen .ation of the bottomfollow ng assenbly, but with a

di fferent c&iPHlati on of lower follower bogie assenbly, Figure 11 shows a

pl an vi ey cl ose ?ﬁ?%ﬁ)lfe -mq% Qltgﬁggvgﬂgl}ilogag they orientation 15 of the bottom
h

runner and al so orientation o € top runner and its orientation in
the skewed top r Figefe SFiQW Qehicat ROGoRalViRY Jboking! alodgt Rainudl foldYaeel 1
however the secon panel 42 is in its |last novenent before closing and the
bunp strip a82nddn dmalcpmen to pigarect imgpgidrel lofi diigurselbutl SHowingchmagnetiadt y
protrudes past the horizontal surface 20 of the bunp strip, and_the

appr oxi mat e MyBallY airastive ecanstusad dp an gitarnpoiy e danthe Q(tglﬁéﬁo‘éfééh Figyrg s es

13-16 sho | an yi.ews pof ri.ous nfigurations of panels,, and Figure 17
shows a p}Nalr[: Vi eﬁ'%‘?reaﬁlsa%/ﬁgbﬁ‘g?tﬁﬁglef’% (T’Jr} gﬁnfqb?trtﬁp ﬁ’ﬂ‘:"l‘Nq_]@Ba@ﬁé I ijgﬂr OF
THE | NVEEHITI ON 25 Y6 'didicds ﬁ%@u@t@-’féf& A aentiltihPl SinRBNSigni @ BhOse or
partially close a ®door way consideration needs to be given to the not In
consequent i Figywei19WithAf theuriditias s£iHR! topIrackR@dradielhe CHRAPE it$ bfigntatien dddtie ar e

often glazed and thus in conjunction wth the panel frane can weigh a
si gni fi cant battoomfollafhing assegtutly pbeesvithoaedifferent configuration of lower follower
bogie assembly,

Figure 11 shows a plan view close up of the closed door and they orientation

15  of the bottom runner and also the orientation of the top runner and its orientation in
the skewed top runner,

Figure 12 shows a view similar to that of Figure 11 however the second
panel 42 is in its last movement before closing and the bump strip 102 can be seen
protecting the mohair seal 101 which partially protrudes past the horizontal surface

20  of the bump strip, and the approximate location of the retention pin 103 can also be
seen,

Figures 13-16 show plan views of various configurations of panels, and

Figure 17 shows a plan view of an alternative top rail form.

DETAILED DESCRIPTION OF THE INVENTION
25 When using a door consisting of multiple panels to close or partially close a
door way consideration needs to be given to the not in consequential weight of such
assemblies. The panels comprising the door are often glazed and thus in conjunction
with the panel frame can weigh a significant amount. This weight poses more
problems as the door is folded out of cover of the opening. Support of one or more
30  of the panels by suspending from above or supporting from below can alleviate this

problem. Such support can also guide the door in its opening and closing.



probl ens as the door is fol ded out of cover of the opening. Support of one
or nore 30 of the panels by suspending from above or supporting from bel ow
can alleviate this problem Such support can also guide the door inits
opening and cl osing. -11- However to make the nost of the space avail able
the door needs also to fold flat and to-ptesent minimal protrusion fromthe
buil ding, also preferably parallel with the building envel ope, when opened.

The present Hdw@nrk t®madkel the 985t af Rdifdcedvaiatsle the askr AQids MR B1d@flat 481 t 0P
5 (or at the bottom of the door frane, and extensile nenber |inked bottom

(or top) ttagkestngmidenehpratusom fiven dieobuildinge adsd prefembiy pasallep ovitle theand
guided as well as folding clear oyt of the way of the opening. As shown in
Figure |A, ézuﬂdmgewvglqpepm 8edhI y 40 consists of a first panel 41, a
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as a three ‘panel configuration. O her’ configurafions such as a 2 pane
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al so. OGther configures can be envisaged such as a mrror inmage of panels 41

and 42 to t fieldngtlieanbutpeithe Wi aSthepgening. away and to the right on a

simlar skewed track (a so called three_- tlgo configuration). O hef(
configurations sdénshown inddgure WO, dompitiniels: P! @sserably 49 consigtsaof adigt
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the first amthgepid Panplefdtired afbngaset4A FpdrediB.wddld bengferealidothsal $ecde
spanned with multiple sets of nulti- fold panel assenblies, e.g. one
assenbl y fr gan¢lheonfgguratiemd Qihde cantigurations such s a 2i pimel dadigunitinpe where
alternates on its' side_of the door so that the assenbly of th multi-fold
panel may b®angls dddanth 4L mdoroAePIavied AR ORHIvEed ab@piéﬂ?ﬂ wﬁ%gﬁaesz@n be
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configuration). Other configurations such as a two — two configuration (panels 41
and 42 fold away to the left hand side and mirror images of 41 and 42 folding away
to the right hand side), and other such configurations of three, two and one panels
are possible also. The first panel 41 may be hung off the surrounding frame 45 via
20 a hinge 46, where subsequent panels are hung off the first and second panel via
hinges 44A and 44B. Openings could also be spanned with multiple sets of multi-
fold panel assemblies, e.g. one assembly from the left hand side and one from the
right. Each hinge alternates on its’ side of the door so that the assembly of the
multi-fold panel may be folded in the concertina like manner. Depicted in the
25 preferred embodiment of the present invention the centre section of each panel (41,
42 or 43) is glazed 49, though any means for filling the opening may be used such
as opaque or translucent materials, or solid materials to form barriers or at least to
partially close the opening.
Due to the weight of the panels that hangs on the hinge 46 a top runner 50 is

30  engaged on a top skewed rail 51 via four bearinged rollers 53 which travel inside

the top skewed rail 51 as shown in Figure 2. The top runner 50 is a supporting



partially close the opening. Due to the weight of the panels that hangs on
the hinge 46 a top runner 50 is 30 engaged on a top skewed rail 51 via four
bearinged rollers 53 which travel inside the top skewed rail 51 as shown in
Figure 2. The top runner 50 is a supporting -12- runner which is of a bogie
li ke construction. The top runner provide$2vertical support to the panels
fromthe point of engagenent of the bogie with the panels independent from

the top skewﬁle&a«whwﬁlls Eh% sleieedké Aons@dctich. PrEde @ liin®r pfRRddsaértichPSS
section. The rollers 53 and the vertical pivot 192 thereof are 5 preferably

posi ti oned atyopirt thehenpdnelsi fkmetie potht off dnigagpmeel of thHd dogizpwithi the511anels
(preferably_an extrusion) need not be angled gver the entire  tray
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but may cur ol nt along i eng I'ng of the door

panel s into openemenb?nﬁllaﬂ V}fﬂ@fkr@lﬁ’l?rtﬂﬁextF@io@(ﬁéﬁd flot b ankledChvertlie RAtires"
shaped at its end of travel toward the fixed hinged end 68. The assenbly in

vertical crasseksdistanoa to thestymeming,butirstheesag lmrpjarslleltthethe plarerdfarpeaing dral
doorway being on the left hand side of the page. On Figure |B the 15
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The | ower portion o trusio

in this enbeshnwtfohfifig af thi@dsobFamisiatd ap@ﬁ:dvplhﬂé §5iwhen djotRdEF orlexamplde a
separate track is attached to the I ower extrusion 59 whilst the | ower

extrusi on i shetredlemagdef ‘6i” shhpegat iposmbobfraveldowerd tepipord hioged kad 68or
panels, it is not essentjal. Accordingly the closure_assenbly of the
present inventi od hegisgembiy i \f%ﬁ@é&roa%sqcpeml%mp%m Eéglﬁﬁ%ala@d adhe unit
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15 interior of the opening is on the upper portion and the exterior of the opening is on
the lower portion.

Assembled about the moving multi-fold panel assembly is a frame consisting
of lower extrusion 59 and upper assembly 66 associated with each other via side
frame members 70 and 71. The lower portion of the frame is defined by a lower

20 extrusion 59 which in this embodiment has a track 52 associated within it.
However it may be a separate track is attached to the lower extrusion 59 whilst the
lower extrusion is preferred for the purposes of tracked support of the door panels, it
is not essential.

Accordingly the closure assembly of the present invention is a fully framed

25 item and can be handled as a unit for insertion into an opening of a building. The
entire assembly can be positioned into the opening without the need for any
additional at least structural components and/or hanging of doors subsequent to the
engagement at the opening of the structure.

The upper assembly 66 consists of a foundation frame member 80, a pelmet

30 extrusion 81 adjustably attached to the base extrusion via threaded fasteners 82 and

a top skewed rail 51, with which the top runner 50 is engaged. The pelmet



additional at |east structural conponents and/or hangi ng of doors subsequent
to the engagenent at the opening of the structure. The upper assenbly 66
consists of a foundation frame nmenber 80, a pelnet 30 extrusion 81
adjustably attached to the base extrusion via threaded fasteners 82 and a
top skewed rail 51, with which the top rumper 50 is engaged. The pel net 13
extrusion 81 preferably carries and preferably in a fixed and secured

panet rati ve et S Brferably SRR IR ICh L Qe o Bl AriaRfone o

top skewed r@p kaib31i STHeoRmnAS!i 6 exB0sidA H0eis Wittabhéd bhiehelraiie fasaiBngslons
has soffit nmenbers 84 and 85, roughly 5 triangular shaped, to close off the

voi d 86 of the falingttirekens & Ghownoin plestitmd.i Cheptopprieased vanl Hpénlacgiedsarch
as that to be selectively clqgsed by the present jnvention wll nornall
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(e.qg. screw;,u sefail's) are used that pass through part of the surround
conprised o per assenbly 66, vertical extrusions 70 and 71, and | ower

extrusion 59) of Amepsnink| suflplad thanel be nelectibely claged Gymtiebpresenteingention
framng tinbers 83 in this case. At the hinged end 68 and the free end 69 of

the mul ti-fovitl pemellyabeesrtingher fiaming (suehtdsc@P) exthaidikendefitongrible ppeninige
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receive an egdgenlly 66t edrtionl vtrhdiony A0ldnd MY, add 1owerd esiricibh &%)osf Siechulti
mul ti-fold panel assenblies when open (such as shown at the right hand side
of Figure 1)foldpdnckirdadhe franiing nosmbersamg. (khindtg fimbers B3 amthipaasd. | el to that

b ch Loy e | e bR SSa G BRI A oL 15, SRERLDE el U
15 are vertical extrusions 70 and 71. The four extrusions (70, 71, 59 and 80) are
preferably pre-assembled together to provide a surrounding frame 45 in which the
multi-fold panel assembly is positioned and moves.
Fascia 72 (or reveals or liners, such as those made of wood) attach to the
periphery of the frame to provide in part a means to secure the frame to the
20 building, and also provide an aesthetically appealing interior finish. Rebates 193 in
such fascia 72 may be provided to receive an edge of interior wallboard lining.
It is desirable for such multi-fold panel assemblies when open (such as
shown at the right hand side of Figure 1) to lie each in its own plane which is a
plane parallel to that which they are in when closed (e.g. the plane of the opening).
25 Further more this position should be out of the way of the opening of the frame
which they are to close. Such a concertina position allows full access in and out of
the doorway, has no protruding panels or similar in which to catch or be walked
into, and also provides an aesthetically pleasing look to the door when opened.
When moving through from the closed position to the opening position (to
30 lie folded against the exterior of the building) the panel to which the top runner 50

is attached, the second panel 42 in Figure 1, must track from the plane 54 in which



which they are to close. Such a concertina position allows full access in
and out of the doorway, has no protruding panels or simlar in which to
catch or be wal ked into, and al so provides an aesthetically pleasing | ook
to the door when opened. Wien noving through fromthe closed position to the
opening position (to 30 lie folded agai R34 -the exterior of the building)
the panel to which the top runner 50 is attached, the second panel 42 in

Figure 1, mygt dobaqi%sfmemasseg %Fggﬁugi%nw g tﬁi“cﬂl‘e §hendeaicH hf‘esg%@m.o[y
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closed rail extrusion to the plane in whic e panel 42 substanti al
| i es when opebstardidalac hicewehdrhbpert. hd ot aghiskewssl thaidp ekéwediraid cadrusion Swhiich
the top runner 50 i s engaged nust be on a skewed angle fromthe cl osed
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of its nmovenent when nost weight is applied as 10 tension or the track 51 is
when t he pamebdvetertsofathedtbpdagmee byt distamec d eoplafe She Thpeot mgeddequntial

skewed track need not be straight. It may only skew at a reg[aon_ towards or
at the edge vedighthe! ppewifrie panelnds supportddbard phaguided hronghputditempvesient
sufficient to.allo he_bogi e on t.o unner 50 for, panel 42 .to .nove.out of
The ol osed s IRkl 't She RETisAbAORT ahis 5 eameianh Mt Pisid. s SBPHed Ak
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in that respgpehingesy.for exanple Figure 17. The closed position of the panel
42 in cross Ssection is shown in Figure 2. The closed door second panel 42
lies in the cl osdthepkanedidackTinedaiadedstamghtodensay ol skewsat-ssegicmatards

| ocations of the top skewed rail 51 are shown in Figures 2 and

respect i vel r aupsedgrenl th, oprimes of he aywdtiAoldopangk (ber twatrand epd&%ﬂmfﬁgimﬁ
B T W T Rt
plane 54sto fhf. ¥peh Iﬁhﬁ@%SSSso skewing of the support track need not be across the full
extent of the scope of the closed condition of the two panels but can be a partial
skewing over only part of the opening in that respect see for example Figure 17.
The closed position of the panel 42 in cross section is shown in Figure 2.
The closed door second panel 42 lies in the closed plane 54. The closed and opened
20  cross-sectional locations of the top skewed rail 51 are shown in Figures 2 and 3
respectively.
Upon opening, panels 41 and 42 break outwards (downwards in Figure 1B)
at hinge point 44A. The panel 42 tracks along the top rail 51 from closed to open
positions and vice versa. In moving from the closed plane 54 to the open plane 55,
25  the panel 42 comes to lie in or nearly parallel to the opened plane position 55, and
hence is rotated about hinge 46 through 180 degrees.
For aesthetic purposes it is preferable not to have a skewed track in the
bottom extrusion 59 (although this can be done as an alternative or in addition) that
forms the lower part of the overall frame in which the multi-fold panel opens and

30 closes.



25 the panel 42 cones to lie in or nearly parallel to the opened pl ane
position 55, and hence is rotated about hinge 46 through 180 degrees. For
aesthetic purposes it is preferable not to have a skewed track in the
bottom extrusi on 59 (although this can be done as an alternative or in
addition) that forns the |lower part of th&-overall frame in which the
multi-fold panel opens and 30 closes. - 15 A lower track 52 of a different

kind i s however r;arq&ﬁreah}a)ekpsyvdfdschi{if@fent%ﬁ@rigtwow@@&%%_faaglﬁb&fuia% gyt de
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positions 62A, 628 wechiGPhativsReivinglayskicWetetaski i the rédisteriaptdfctib dottom ar m
61 which noves froma position 61A substantially parallel to the 20 cl osed

pl ane 54 t hodtghparetanithahe dppnaxandanelrgera0o Widipe ectraightrioadkhS BB, pallel & at
the position 61C. In the full ﬁa opened condition the arm preferably extends
at 90 degr ¢k opgnetherpilassdl plangs) anytheolesieedrame 1%heath KENSUR taSAHAEIN dhe
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the armBl qxheHHneR62!(With rollers 89) to travel in a straight line (parallel to the open and
closed planes) with the panel 42 as it moves out from plane 54 to its open condition.
Figure 10 shows the movement of the lower runner 62 through the closed, midway
and fully open positions 62A, 62B and 62C respectively in relation to the
articulation arm 61 which moves from a position 61A substantially parallel to the
20 closed plane 54 through an arc of approximately 90 degrees (through 61B) to lic at
the position 61C. In the fully opened condition the arm preferably extends at 90
degrees to the plane 54 as any movement to the panel with which the runner
assembly 88 is engaged e.g. as a result of wind loading, will be significantly in a
direction at 90 degrees to such a plane. Accordingly if the arm 61 extends parallel
25  to such a direction, it is able to provide maximum rigidity to ensure holding of the
panel. The more preferred form of runner assembly 88 as per Figure 6 may not
have the arm 61 move through 90 degrees. This therefore allows the lower runner
88 to travel on a lower straight line parallel to the open and closed planes whilst
allowing the point axially aligned with the top runner 50 to travel through the

30  skewed path whilst still being connected to the lower runner 88.



25 to such a direction, it is able to provide maximumrigidity to ensure
hol ding of the panel. The nore preferred formof runner assenbly 88 as per
Figure 6 may not have the arm 61 nove through 90 degrees. This therefore
allows the lower runner 88 to travel on a lower straight line parallel to
the open and closed planes whilst allownd§-the point axially aligned with
the top runner 50 to travel through the 30 skewed path whilst still being

connected to the THeWRiwdruunaer 88. conkfts dhen! gvienlativArnehg8H3c Mhsits hHowb the
articulation hinge 63 which allows the panel to which it is attached to
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sit on a bearing carriage 73, the bearing carriage being pivoted at a point
74 for a 3 padehe atnd4 4mbits powe POvbintbrposediirgedingiazmd 6k body 75 which is

internally attached to the 10 distant end of the distal panel (panel 42 in
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hi nged ges) for such simlar purposes is shown ‘in Figure 8 whereby

mut ual |y at taleddtivelyrpans af fpointeikldnfirea PagriepandduinitoThe ipivdtethppeheaeppt ar e
| ocated on the inner faces 91 and 92 of the panels 41 and 42. The nmutually
attractive medmsl b3femnd agd bpandtuniisset thegear daennot G her p3spanedhsmgr into
panel s 20 41 and 42 when ip,the open condition at or towards t.he bottom of
Phe panel s. thanbresugrut,dh Wit alassd apgr (re B HulrRanghab e gy Seitdeetn
facing surf nd, 4 .Ln the open condition to allow for
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assenbly to a closed condition.
edges away from their respective hinged edges) for such similar purposes is shown

in Figure 8 whereby mutually attractive means (for example magnets but not limited

thereto) are located on the inner faces 91 and 92 of the panels 41 and 42. The

mutually attractive means 93 and 94 are at least located at facing positions of panels

20 41 and 42 when in the open condition at or towards the bottom of the panels.

Preferably such mutually attracted means are also provided on facing surfaces of

panel 43 and 42 when in the open condition to allow for panel 43 to be retained

securely in the open condition against panel 42 yet still be conveniently releasable

therefrom when it is desired to move the assembly to a closed condition. Such

25 mutually attractive means may be provided either towards the top bottom or other

location at the distal most end of the panel 43 facing panel 42. However a
mechanical fastening means may also be provided for this purpose.

As part of the installation of the multi-fold panel assembly of the present

invention in the configuration where the panels are supported from above (as shown

30 in the drawings) the foundation frame member 80 of the upper assembly 66 is

mounted to the surrounding frame work of wood (or other materials) 83 by



25 nutually attractive neans nmay be provided either towards the top bottom
or other location at the distal nost end of the panel 43 facing panel 42.
However a nechanical fastening nmeans may al so be provided for this purpose.
As part of the installation of the nulti-fold panel assenbly of the present
invention in the configuration where the-panels are supported from above (as
shown 30 in the drawi ngs) the foundation franme nmenber 80 of the upper

assenbly 66 geﬁetﬁ@t‘w}i eshtdrers 169, s Thegd Bl thd FauRlafeh fRfmyanember 80tfasr and
materials) 83 by -17- penetrative fasteners 67. These hold the foundations

frame menberigid té dut swnolinding fithmeowbhe $be sobifidinne 81 saole anarpelmThis fastonéd ame
81 such as a pelnet is fastened to the foundation frane nber 80 by neans

of threaded ¢ 48¢ duRdatinny Sigae membgr, dhdygmeans, of dhgadeg laslengrs sngagseest
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any sag of the upper assembly 26 is taken up so that the top runner or runners 50

does not jam within the rail and is allowed to run smoothly. Any such adjustment
would be done after installation of the frame and multi-foid assembly once weight
is exerted on the pelmet. Obviously as the pelmet 81 is moved the track 51 which is

20  in integral (although preferably of a separate extrusion) with the pelmet 81 is moved
accordingly.

Towards the end of movement of the closed condition of the multi-fold panel
assembly the panel 42 and particularly the interior edge 99 of the distal vertical
edge of panel 42 (at top and/or bottom) is brought close to and in many

25 circumstances will hit the exterior facing rear edge 100 of the bottom frame
extrusion where a seal 101 is provided. Repeated impact of this type can damage
both the panel and the frame extrusion and also the seal 101 (preferably of a mohair
type seal) in that vicinity. It is to be noted that such impact only occurs in the last
portion of closing travel of such panels as 42. Therefore a bump extrusion 102 is

30 provided, located in such a manner relative to the seal 101 so that the edge 99 will

strike the extrusion 102 and not impact upon the frame 100 or towards the base of



edge of panel 42 (at top and/or bottom is brought close to and in many 25
circunstances will hit the exterior facing rear edge 100 of the bottom frane
extrusion where a seal 101 is provided. Repeated inpact of this type can
damage both the panel and the frane extrusion and al so the seal 101
(preferably of a nohair type seal) in théﬁ‘vicinity. It is to be noted that
such inpact only occurs in the last portion of closing travel of such

panel s as 4z%he Jaudri€flor Such hbumexkirusionmdPBe irspldfegblounded, atlleasatsectificiasuch
a manner relative to the seal 101 so that the edge 99 will_ strike the
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bott om gui ded and supported or both bottomand top 15 supported the pel net
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need be prol@WeEXtrEEon sller A LIkRdHD gpayplsanbrweed t@ £APTuke the pagelgd] against

ci rcunst ances, be osjtioned at the top. -19- CLAIMS: 1. A closure assenbly
of an openi ﬁ'&hb‘?ato‘il& eondifi9%i ng or Iike structure, said

Where pancls are bottom guided and supported or both bottom and top

15 supported the pelmet arrangement can be reversed to be (or alse be) provided at

bottom. However adjustment need not be necessary at bottom since no cantilevered
support need be provided.

The lower runner 88 arrangement can in reversed circumstances, be

positioned at the top.



cl osure assenbly including at |east two nmutually pivoted panels (glazed or
ot herwi se) nounted with the nutual pivot axis at |east substantially
vertical and so 5 as to be novabl e betjgeen: (i) a closed condition whereby
said at |least two panels at |east substantially in nutual alignnment provide
at least a partial closure of said opening in or substantially parallel to
the plane of the opening, and (ii) an opened condition whereby said at | east
two panel s, OuAIMSY 10 disaligned by having pivoted nutually towards each
other, are substantially clear of the plane of the opening and where one of
each, or alll.of &t dlesst asswnblaned an opeeingtof eminag béldargy e like steucireesaidi t h
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the distal rgabqe @bvikie etwesn:panel (the "distal panel") is supported by
at | east one supporting runner affixed at either the top or bottom (the

"vertical support@d | oxatiosed )carfditiie dihstebly panklat est etwot pendsipaorieasig
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15 adjacent a vertical periphery of said opening (“the proximal periphery™),
and wherein the distal region of the other panel (the “distal panel™) is
supported by at least one supporting runner affixed at either the top or bottom (the
“vertical supported location™) of the distal panel,
wherein the supporting runner running on a support track which, at least in
20 part is skewed, angled or angling, cranked or curved (hereafter “skewed™) with
respect to the plane of said opening, has the effect of spacing the supporting runner
out of the plane of said opening at/or adjacent said proximal periphery,
and wherein the other of said top or bottom to said vertical supported
location is associated with a guiding runner tracked by a guiding track in the plane
25  or parallel to the plane of the opening, such guiding runner nevertheless allowing by
means of an extensile association of the guiding runner with the distal panel,
movement for the distal panel in following the support track defined locus allowing
the distal region of the distal panel to move as guided and pivoted with respect to
the opening by the supporting runner guided by the support track.

30 2. A closure assembly as claimed in claim 1 wherein the proximate panel is

pivoted by a substantially vertical pivot axis fixed relative to said opening.



pi voted by a substantially vertical pivot axis horizontally novable relative
to and wthin the plane of the opening. 4. A closure assenbly as clained in
claiml1 wherein said supporting runner-205 i ncl udes a wheel ed bogi e engaged
with the support track. 5. A closure assenbly as clainmed in any one of
claims 1 to 4 wherein said support runner includes a vertical axis pivot to
all ow sai d wheel ed bogie to pivot relative to said distal panel about a

vertical axis. 6.AAl6LOSUAReMBHEAD cYaitedCindélaRA 1 WHekdhadd WhsKifidte pahd is

vertical axis of said 10 pivot” of said wheeled bogie is |loCated at the md
t hi ckness of pivated oy st fibspantillly Vertidalcpivetrzisabsendityllpsnavahilawelatine anyandne
of clains 1 to 6 wherein the support track is substantially rectilinear in
formand is Withinthgplare ahBiecORGUNE . r espect to the plane of the opening. 8.
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as claimed in any one erel support track is

rectilinear §n foAanlapgiepagselltdl asi ¢lBinidt® idlaaneod of htaigeni o4 wherefresall y
in the plane of the opening) save for that part thereof imediately 20

proxi mal to suppoprnminenlingadéphevoyticalhaxie praitdotalbok sasl whegtled togit he pivatne
of said opening to step. the supporting runner out of the plane of the
openi ng. 10. refatpiedesard distd pangl ghowt paickacaliaxisany one of claims 1 to 6
wherein the _supp@rt, track is,curved. 11. A,closure assemhl s .cl ai ned .i;n
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to the distal panel, said extensile armallow ng the follow ng of the
support trackupbeft tnexk iscubstantielyireatdinear ol foym ambisditsinadcutegngln with tdspect

di stal panel t ve as constrained by said 30 support track. -21- 12. A
cl osure asse??dﬁ?ﬁ@ec?fgtihmeﬂﬁlgany one of clains 1 to 11 wherein the

8. A closure assembly as claimed in any one of claims 1 to 6 wherein the
15  support track 1s at least in part rectilinear in form and said part is at an acute angle
with respect to the plane of the opening.
9. A closure assembly as claimed in any one of claims 1 to 6 wherein the
support track is rectilinear in form and parallel with the plane of the opening
(preferably in the plane of the opening) save for that part thereof immediately
20  proximal to the proximal periphery, where said track is angled to the plane of said
opening to step the supporting runner out of the plane of the opening.
10. A closure assembly as claimed in any one of claims 1 to 6 wherein the
support track is curved.
11. A closure assembly as claimed in any one of claims | to 10 wherein the other
25 of said top or bottom to said vertical supported location is associated with a guiding
runner tracked by a guiding track in the plane or parallel to the plane of the opening,
such guiding runner including an extensile arm pivotally attached to the distal
panel, said extensile arm allowing the following of the support track defined locus
required to allow the distal region of the distal panel to move as constrained by said

30  support track.



gui ding runner includes an articulation nmeans extending in a pivotal manner
bet ween the distal panel (at or towards the distal region) said articulation
means being further pivotally associaigd with said guiding track via a
runner bogie located 5 with and guided by the guiding track, thereby

provi ding said extensile association. 13. A closure assenbly as clained in
claim12 wherein said articulation neans is a rigid arm 14. A closure

assenbl y as 10 ai necclbsure! Aksembby Wheslgintedsai @ny iddiedoBtmnest BRESI 1 wherein the
perpendi cular to said plane of said opening when said panels are in said
open 10 corgliidingnrun®r iachidssuae atiedatioy means gkteading inny qrvotel mantens 1
to 14 wherein the support runner is proyided.at the. top of the distal
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each supportdrigidcarmmer running in a respective said support track, disposed
.as, clained in
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positiong lignguhsiantially parallel to the plane of the opening. 21. A
cl osure assenbly as clainmed in any one of clainms I to 20 wherein the
cl osure asseiful y Asclbsireyassemisby as 22aimedciroany emssfehlimsab tol Bl mhardin they

one of clains 1 to 21 wherein the perineter of said closure assenbly is

defined by asupperigusnenistueeidefl asths top ofdbe distahpasglate t o being received in

sai d open ngl6(?f 01& (i:lgsusr%i gSSlCDIlij]. 539 iag(‘:]c:l.él)irrnelcli l(nean)sltorn%cct)fl rcFa'im_sz%to 15 wherein the
guide runner is located at the bottom of the distal panel.

15 17. A closure assembly as claimed in any one of claims 1 to 16 wherein the
guide runner is provided at the top of the distal panel and the supporting runner is
located at the bottom of the distal panel.

18. A closure assembly as claimed in any one of claims 1 to 10 wherein the
distal region of the distal panel is supported by a top and bottom located supporting

20  runner, each supporting runner running in a respective said support track, disposed
at the top and bottom of the opening.

19. A closure assembly as claimed in any one of claims 1 to 18 wherein the
proximal panel is pivoted by a fixed vertical pivot axis at the proximal periphery.
20. A closure assembly as claimed in any one of claims 1 to 19 wherein said

25  panels in an open position, lie substantially parallel to the plane of the opening.

21. A closure assembly as claimed in any one of claims 1 to 20 wherein the
closure assembly is fully framed.

22. A closure assembly as claimed in any one of claims 1 to 21 wherein the
perimeter of said closure assembly is defined by a frame structure of a size

30 commensurate to being received in said opening of or in said building or like

structure.



23. A closure assenbly as clainmed in any one of clainms 1 to 20 wherein the
perineter of said closure assenbly is defined by a frame structure of a size
comensurate to being received in said2pening of or in said building or

li ke structure said frane including a top frane extrusion, and a bottom
frame extrusion 5 parallel to said top frame extrusion and to extend

hori zontally in use, and two side frame extrusions affixed to and extendi ng
bet ween sai d23.0p andldsuté assdniblyeas edimediinrmmndngafallhials 1 ooe2® wigdrbiar thend
to in use extend vertically. 24. A closure assenbly as claimed in any one of
clai ms 20 torrBnakserel sashiclpsurg ssgemblyats |detisedi by parframe dBkdus) 9f of size
extruded forns. 10 25. A cqlosure ass nblsy,gs cl ai e in.anigﬁge. 8]‘ cl ail{)g 1
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a) a longitudinally extending foundation member to be fastened to the
15 head framing of said opening with its longitudinal direction parallel to the plane of
said opening,
b) a subassembly carrying the support track, fastened to said foundation
member yet in a manner to allow the displacement of the said support track in a
manner selected from one or more of
20 (i) a linear manner to and from the bottom of said opening, and
(il)  a manner to allow the tilt of said track about a horizontal axis
parallel to the plane of said opening.
26. A closure assembly as claimed in claim 23 wherein said supporting runner is
a top runner affixed to a top or upper part of said distal panel, wherein said top
25  frame member is a head assembly, said head assembly including
a) a longitudinally extending foundation member to be fastened to the
building and in a manner with its longitudinal direction parallel to the plane of said
opening,
b) a subassembly carrying the support track, fastened to said foundation
30 member yet in a manner to allow the displacement of the said support track in a

manner selected from one or more of



-23- (i) a linear manner to and fromthe foundation nenber, and (ii) a
manner to allow the tilt of said track about a horizontal axis parallel to
t he plane of said opening. 27. A closurg-assenbly as clained in claim26
wherein said foundation nenber 5 is fixed to said side franme nmenbers. 28. A
cl osure assenbly as clainmed in clainms 26 or 27 wherein said subassenbly is
engaged to said foundation nenber by two arrays of vertically extending

adj ust ment screws, &)fi r stlingar ayanmed teand fondther foapdptéomiriesibarpamhch ot her

and to the plane of,the opening, erein the differential adjuystnent of, the
screws in one array{ib @ Mﬂ%@ﬁ%gﬁ&w 1he tiqakisayl §3ck "ﬁloluf aaﬁﬂ“%ﬁleﬂﬁls
correspondi ng adj ust nent C kD.: trst array and the second
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track is fastened and di sposed’therefromin a manner to be expose or

engagenert wistfixeidne saidogide tfiange mentters. 15 30. A cl osure assenbly as cl ai ned
in claim?29 wherein said pelnmet extends outwardly fromthe plane of the

openi ng suf f2&i enf clesyse @ssamblyr asnelpneshin pleiras 26 wad whgpginseaid subaksemmblyt o
al l ow the spacing of, the sypporting runner to assune the . opened condit. on.
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gap between said support track and the |ongitudinal edges of said pel net.
33. A clusure tesethbt yrrag indacimgdsaid tdnynd vehatinctariregpodirgo adidstiarteofinthsai d

25 first array of fastening screws is provided parallel to and on a first
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of said di stganR@elbe exposed for engagement with the supporting runner.

15 30. A closure assembly as claimed in claim 29 wherein said pelmet extends
outwardly from the plane of the opening sufficient to present from below thercof
said support track and to allow the spacing of the supporting runner to assume the
opened condition.

31. A closure assembly as claimed in any one of claims 29 to 30 wherein said

20 pelmet is an elongate substantially constant cross section extruded member.

32. A closure assembly as claimed in claim 31 wherein said pelmet includes
trimming panels on each side of said support track spanning the gap between said
support track and the longitudinal edges of said pelmet.

33. A closure assembly as claimed in any one of claims 28 to 32 wherein said

25  first array of fastening screws is provided parallel to and on a first side of said plane
of said opening and the second array is provided parallel to and on the other side of
said plane of said opening.

34. A closure assembly as claimed in any one of claims 23 to 33 wherein said
distal panel is supported at a top or bottom thereof by a said support runner and

30  wherein at the other of said top or bottom the distal region of said distal panel

includes an outwardly facing surface and wherein a locking pin is provided fixed to



i ncludes an outwardly facing surface and wherein a |ocking pin is provided
fixed to -24- said frame structure, said | ocking pin positioned to engage
the outwardly facing surface of said digstal panel when said panels are at
and proximate to its closed condition to capture said distal region against
a jamportion of said frane to thereby prevent said distal region from
novi ng outwardly. 5 35. A bifold door and/or wi ndow structure at |east a
proxi mal panslid frama sdiushatk, paidelockidgepi poditipnédieo dinghgé tharmitwasiipriayvinged
at/or adjacent a |ower distal region with a pivot on an extension of or
from a | owersurfaggkotlr sgidedistal ransl whent paid paagls are ahend rospeatenty ite chesed

I d by th d/ i | d, (b) the distal . | i
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i vot tracki : : r I e structure, sai upper
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kinked oy otfier wvasfjold dodpdndeeeindovoa@ichige (a) and (b) have the affect of
noving a thus defined comon distal pivot axis of the distal panel out of

the plane of the aifeastagrasindleanshard 8 dstal pamehi ng t hereby to allow t he
bi fol d door or w ndow structure concertina back away fromthe opening with
t he proxi nal panewh%]“acent the building structure and the distal panel
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Extrusi ons f ramng an opening in a structure an r provi

for suchy a ghdnigd to Be cmeﬂggﬁhéﬂoﬁﬂ@@&@?ﬁ%d/m@ﬁ)aﬁél%%ﬁﬁ!y they are adapted
to formpart 25 of an assenbly or structure of the closure assenbly as

clained in any on@)of tealistel panel3g pr@d8dediatber ddjacemt ianaippei diptal regiosuvich a
assenbly to an opening . of said building, said closure assephly including at

| east two muEIGaRy (P prajfede @ydnercking fepie @ndippes SHEPORt JEACknolu Hiceirugiime, s

mutual - pi VOtquXérSSUSi[ao}tEﬁaésctk ﬁ&%&t&%‘eﬁ'ﬂea‘é?ﬁﬁ Ip(:::uatI (wehrtle é}ostraight, curved, kinked

or otherwise)

15 and wherein together (a) and (b) have the affect of moving a thus defined
common distal pivot axis of the distal panel out of the plane of the opening as the
panels are opening thereby to allow the bifold door or window structure concertina
back away from the opening with the proximal panel adjacent the building structure
and the distal panel adjacent the proximal panel.

20 36. A guiding runner as claimed in claim 35 wherein such a guiding runner is
substantially as hereinafter described with reference to any one or more of Figures
1B, 2, 3, 5, 6A-C, 11, 12.

37.  Extrusions for framing an opening in a structure and for providing tracks for
such a structure, wherein in subassembly or assembly they are adapted to form part

25  of an assembly or structure of the closure assembly as claimed in any one of claims
1 to 34,

38. A building including a closure assembly to an opening of said building, said
closure assembly including at least two mutually pivoted panels (glazed or
otherwise) mounted with the mutual pivot axis at least substantially vertical and so

30  as to be movable between:



30 as to be novabl e between: -25- (2) a closed condition whereby said at

| east two panels at |east substantially in nmutual alignnment provide at |east
a partial closure of said opening in g@s-substantially parallel to the plane
of the opening, and (ii) an opened condition whereby said at |east two
panel s, mutually 5 disaligned by having pivoted nutually towards each
other, are substantially clear of the plane of the opening and where one of
each, or all of dt)|eastclosed patmxh‘sonl Méiemby avidacalt deastgbwoopanels abl deasti t h
respect toth | ang of the op n wher, ne of sai d panel s, (the

'proxi mate pHivsianjiajly IB.%EU@E ﬁ B, Praviga at T bgtp&ﬁtt@laqlpwﬁérﬁsae%pswgt

axi s subst an smsseaguaﬁfgmamm e MEROBEH i Alhor | 10 adi acent a

vertical peripher roxi‘mal eriphery”), and wherein

the distal regi Of‘(n?f the d}ie'ﬂ@ﬂ &ﬁﬂﬁhoﬁhﬂﬁere@?%ﬁh WW@JSHM&@&EEP%&%H?Y
at | east one supporting runner affixed at either the top or ttom

"verticals sugipaligred byhatingrpiyotedl minally sowhkrdsasaeh othére agd Sutistmltmﬂppxbeetrldfg
runner running on a support track which, at least in 15 part is skewed,
angl ed or argeipgne of arweﬂemng@udmhﬁremee@ﬁwh or REvafdt)leasttwo panelsedie ato

the plane of said o e effect the supporting runner
out of the p‘?rhﬁ‘é‘tﬁﬁlp‘%f& gﬁ?ﬁgﬁéﬁﬁh%fq%?cra@jtgﬁg S%f-ntge BPS%%I peri phery, and
wherein the ot her t i on
is associated w t‘i“n’RLr i 031 n(gﬂDSFaEErll él% (i ﬁ(ﬁ)&%%{/rgaa%g{ahgf;ﬁ r ac%ﬁ %gd%nh%t%?%
20 or paral | glpstaatiah \l@rﬁé‘eﬁ Pivot Bﬁlsc’si%ﬁtaﬂﬁall? Ut hhglﬂlzﬁiengf Eﬁ!’ﬁBﬁémﬂg‘é?rahHRJress
all ow ng by neans of "an extensile association of the guiding runner with
di stal penel gdjacamn anenticdl greripherydofdaid opemiab (Hthefprbkimmalpgripherspport t rack
defined locus allowing the di st al region of the distal panel to nove as
gui ded and pi vot eftn%whereéaptél@t istl negonopérihaotbyr paaek (fhsor'distay pangharis
gui ded by t hseup%lcj)ﬁpart}y etlt l%agt one supportmg runner affixed at either the top or bottom (the
“vertical supported location™) of the distal panel,
wherein the supporting runner running on a support track which, at least in
15 part is skewed, angled or angling, cranked or curved (hereafter “skewed”) with
respect to the plane of said opening, has the effect of spacing the supporting runner
out of the plane of said opening at/or adjacent said proximal periphery,
and wherein the other of said top or bottom to said vertical supported
location is associated with a guiding runner tracked by a guiding track in the plane
20  or parallel to the plane of the opening, such guiding runner nevertheless allowing by
means of an extensile association of the guiding runner with the distal panel,
movement for the distal panel in following the support track defined locus allowing
the distal region of the distal panel to move as guided and pivoted with respect to
the opening by the supporting runner guided by the support track.
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