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STORM PROTECTI ON PANEL TECHNI CAL FI ELD Thi s i nvention

WO edoaess2t 0 a device for protecting property bRCT/US2003/023094

covering 5 and sealing the openings in a structure,
such as wi ndows or other openings, fromthe damage
whi ch coul d be caused by water and air infiltration or

the dete

st uct ur o TENSICIERT ARRRG SR CHIC TR PANEL
debris or other objects which mght be airborne

because of such w nds. Mire particularly, this

invention relates to SIEE&M@EEEJA% chis in the 10
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such urricanes, 15 typ hoons t or nadoes,

rfnonﬁtrmdamage rwh;@m seuldieneruses BUVRIAT ARG Hé{”{ﬁt@ or the
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o of Pt PR o B Loy XK Gog PR lreoned by

Fé&s%rﬁ Hebﬂé o@@tﬁéi“fbbjémk Qsﬂndl’nm@ttrhecam(ﬁne because of such
nerable to further etothelnt?élor t her eof h
kusés Mare paticatarly, ﬂHSl @@%Pﬁ;ﬁﬁ'?&esa foesiichsq deyiee; Wiigh igyin the

&@g#ﬁ%hﬁ’\%%g gL t%?tc{%lly ‘Fr%?ﬁﬂéd QRS- whikh '|§fc?=91ed of a tensioned

0 protec est portions of
$abricchdtegialusual |y the wi ndows and the doors W th
sonme type of covering. Most traditionally, hone or
bui | ding owners, if alerted to an oncom ng storm

cover the weakest por tg RBKEROUND 'ARE r uct ures by
na| i ng boards over %m—pm‘t_—"r—lov\ever this

" boar di nBxtwerhepweathdncredtad pbenamkpon] swctpds hcrrmmeﬁg,
when tinme is usuall t he ssence ut 0
arTops . DriAssDar die ke 6 ofien cARE canadh e iting structures.
I%Eﬂléﬁt’&lrn st aa%bga f@b@eﬁﬁ%&é\)rs%héﬁﬁngmﬁﬁtfd@Sand/or debris

reover storin mal nt al ni ng an | nvent ory of th
leaaiedthesabyt Iaureeaks windows eadogesaivhish, peewsgh n@lfeﬁém gtructure

St RS ARl B Fle ShaRoE. T hgictty ie
geographic areas susceptible to frequent violent weather conditions, it is
impartant to protect the weakest portions of a structure, usually the windows
and the doors, with some type of covering.

Most traditionally, home dr building owners, if alerted to an oncoming
storm, cover the weakest portions of their structures by nailing boards over
these portions. However, this “boarding up” procedure is not only time
consuming, when time is usually of the essence, but also can disfigure the
exterior of the structure upon the frequent installation and removal of the
boards. Moreover, storing or maintaining an inventory of the boards can take
up a great deal of space which would otherwise be usable for other projects.

As a result, a number of temporarily installable or permanently
installed shutters have been developed. However, in general, these devices
are expensive, difficult to install or disassemble, and cumbersome to store.

For example, some of these shutters consist of rolled-up corrugated material



30 installed shutters have been devel oped. However, in
general, these devices are expensive, difficult to

wo paal8s2pr di sassenbl e, and cunbersone to St oPET/USH08/023094

10

15

20

25

30

exanpl e, sone of these shutters consist of rolled-up
corrugated material W 2004/018821 PCT/ US2003/ 023094
2 which nust be rolled down, either nanually or
automatically by a notor and as such, are

cd’%‘i"PS? mustiberrelied dewy, eitbermAnal,pkRoRTRikalls by fggetor, and as
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expensi ve, are aest ea3|ng,
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not ath er alternatives to es .

A ool S, SHIC bR 0 i 2t b S xae materil, do
ri%‘i@ve%\fﬁére\n"é whil e | ess expensive than their

counterparts, are quite |arge, cunbersone, and

di ffi cul t Otloer aimrradativesuwbewshuﬁtmyhl@r@\masaanee‘dbﬂc—based

cryBleTs " Theds s ile ™y Villp TeiudtoetRnBiRah R e HaBlyeparts, are
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for each such itemto be covered, dependent on
n@nuoverbang e anBave@ndamyst be positianed at aedl%ttam@ In @XQ@sS of two

S PR B )  HH SY Tl e

n@%@lg@?éldsfbﬁ eathenet Rem tof sy coverrd! Gspartierin owlthé n@tlﬁrebsz the
pl agued b t hese problens of the prior art.

utsmamdmgl@atrm&e akivera eonevernarg phas eaﬁeoep%éheyo?re usually
tI?q%ltgrlgrﬁ%nbrés%ﬁﬂglr%?aﬁé)tlo‘?lrmd Qt%ré%é;%:gﬁésf or covering

an openi a W ndow or of a building

structur eThétneed exints therafbjes dor bystbm whiekeamill not be plagued by
invention to provide a panel, as above, which is
I |@¢ﬁ%°@ﬂﬁmﬁﬁf/m$q3%9rfﬂ Xi bl e fabric material covering

the 25 opening in the structure.

DISCLOSURE OF THE INVENTION

It is thus an object of the present invention to provide a panel for

covering an opening, such as a window or a door, of a building structure.

It is another object of the present invention to provide a panel, as
above, which is lightweight having a flexible fabric material covering the
opening in the structure.

It is a further object of the present invention to provide a panel, as
above, which is easily and quickly assembled, and when so assembled, the
fabric is automatically tensioned to protect the portion of the structure being
covered.

It is an additional object of the present invention to provide a panel,
as above, which is easy to install, being quickly mountable to the wall

surrounding the opening in the structure.
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is automatically tensioned to protect the portion of
the structure being covered. 80 It is an additional
obj ect of the present invention to provide a panel,
as above, nstal |, hei

rount abl 1t Yehanget obiett pbliRartrgentiave i tog (| ¥idaapansl, as
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a g élbévé WHI&]’?[S é&ﬁll?@thfonthﬁle%?%%ble’Wﬁéﬁ nebir Gse.

provi d TEane as above, which is easily and
convenl ent sasetaﬁdaﬂn@ ahjests efthe ﬁrQs;e@t inveatien aasi welllasrthe

a%{p&ﬁ%gaggge% t{'\ :ﬁgent #l ﬁg{)rl %g ‘f?{ﬁ?sov\\/ﬁh%l? wﬁb!f;%éome apparent

WHEGHR thié Hbs&mm&o IPIRAY, &dtk ackbaIplihed B9 I8é impiovenehts
follow, are acconpli shed by the i mprovenents

héﬁé@lﬁaﬁeédew@@duwlame | ai med. 10 In general, a

panel ﬁg%ﬁe@?%ﬁéﬁ%lw aqe*s %gsego B% a"fta% H‘i%;sﬁrsl{cture

i ncl udes eas ne palr 0 anne

edndiudley atizashon®peainiofigppbssc chanrel sheebery, ebbb)ﬁdvir@ an
material is provided with thi ckened area, npear

| OReninGihegpiBodeea b Sex bl AL BB Wi Aghickened area
[ T8 UEfalslyhd BopOaialbiifes, e Shrotel Ml TN Fecltbeth the

erm@egmg ineedahi chesnetimandzes. deareard providee tuamgagel edoh
etch the flexible materi al and nmai nt ai
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a%ﬂ"éfﬁ feﬁé?é‘?olgrrﬁa?@lnél dﬁ%ﬁlﬁfdtéiﬂ 'thk g@ﬂﬁ%ach%‘aﬁ%ﬁmember

four channel nenbers ea havi n connect ed

the end bfacoordaljcecwith apather awabbcbf the presentdnvention, the
0 _an c@j]nln therein to

- 2aaeBBLARs dGE Sinael erfberf ST HEar ritgieo the

h@ad of an adjacent panel member to form a frame. Each channel member has
an opening therein to receive an edge of a sheet of flexible material which has
a thickened area formed near each edge. A fabric locking and stretching
member is provided for each channel member to close the openings in the
channel members and to stretch the flexible material.

A preferred exemplary panel for protecting an opening in a building
structure incorporating the concepts of the present invention is shown by way
of example in the accompanying drawings without attempting to show all the
various forms and modifications in which the invention might be embodied, the
invention being measured by the appended claims and not by the details of the

specification.
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menbers and to stretch the flexible material. A
preferred exenplary panel for p¥otecting an opening in
a building 25 structure incorporating the concepts of
the present invep 1. .".ﬂ{' h 0 of .exa ein

t he acconpanyi HAWER S Y, aiAta 3
'l th ! oue b . . .
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i nvention the |
mewihitiee copcepie of pipeposant invientiomaddrtbée nhgnndrdn skdtich it snay be.

of thg@sggeci fication V%COOM 018821

PCTCESE50RY & 2 g1 oW Ofpskp CRI PTI ON OF THE DRAW NGS
Fig. 1 is ggpst ' i | B8 deaidp
accor danceﬁgvm?tlis]&?%séblégﬁgé%&%}gwtb%\gfesgﬁig flﬁﬁveﬁ{ ion
ancempenemnisrafthé pankl showrt imieig. be.  recei ved over a

wi ndow of sgructure. 5 Fiqg. I S _ap expl.oded

per spect 1 Jddvs s ABfaRR Vel afinerHiaR bl e iated pane
pagsdirckWWIFigh2Fig. 1. Fig. 3 is an enlarged view of
the portion of the exploded panel encircled in Fi

2. Fig. 4Fig. 4i¥a#&gementary nﬁésmwﬁiw\ﬁh@wmewlﬁgéd portions

expd 0 i af, f onponents of the
paﬁae&foqﬁg o@%é C(?Elﬁgpél?fsgg\ﬂ?{Bgngle%filj—ﬂghg.l vi ew t aken

subst ant i &#igys5ali9agettidital vidw efkehni dibstantig iy Wies-5 of Fig. 1
enbodi nent of a panel of the present inventiogn. Fig.

5shawing fie erhadimand @l adane! efitha pieseat inyealiohg | i ne

5-5 of Fi g ' i f ,
o the pr el Y SePr R UglP [ RIS clh RS- of Fig. 1
vi shewing emothdrssrabddindeny ofib pagel ohihepreseht ivgntidh.

showi ng anot her . enbodi nent . of panel of the presen )

i nvent i on.r}:?gii %é isgseetional yigw B%ﬁln sHasiant ¥r?‘gn9 e 5-5 of Fig. 1
S =1 T = i i N.Ck:

ek ot RABERF obaTae] f e rlesdetion.

i nvent i onFig. 5D is a sectional view taken substantially along line 5-5 of Fig. 1

showing another embodiment of a panel of the present invention.

Fig. 5E is a sectional view taken substantially along line 5-5 of Fig. 1
showing another embodiment of a panel of the present invention.

Fig. 6 is a fragmentary sectional view taken substantially along line

6-6 of Fig. 1 showing the embodiment depicted in Fig. 5A.

PREFERRED EMBODIMENTS FOR CARRYING OUT THE INVENTION

A storm protection panel made in accordance with the present

invention is indicated generally by the numeral 10 and shown in Fig. 1 as being
attachable over a window 11 of a structure, the window having a frame 12.
Panel 10 is made up of three primary components — a frame member generally
indicated by the numeral 13, a flexible material generally indicated by the
numeral 14, and four fabric locking and stretching members 15. Locking and
stretching members 15 are preferably separate elements but for convenience
purposes are shown in the shape of a frame which is the shape that members

15 together take on when assembled in panel 10.
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fragmentary sectional view taken substantially along

line 6-6 of Fig. 1 showi ng the enbodi nent depicted in

Fi g. 5A. PREFERRED EMBODI MENTS FOR CARRYI NG OQUT THE

| NVENTI ON Fr%ﬁné\n%mbénwmbmwesmppmedltopm@ battom channels 16

accordance with the present vent s [ nId i
geﬁ@ﬁiaﬂm #NB\ORNNSEA FRA ahanels A8 2K Chapngls - §re preferably
t
o ﬁ%ﬁ%ﬂ?t ll@‘ﬁ?a&eir%l‘é’hganelél%w‘ﬂfusrﬁ r?z Téélta‘r‘l'deare dtherally

t hrc@wtlpallyraoufgmarpo iGhansels 6-flPaare lmmerumnegmgahmby adjacent
i ndi ca uner al

o RBARPH,CTHer BerPTB gersa AR D8 TUia gy Thus, a
f aEB{r&ﬁ'ﬂéﬂﬁb@ﬁ%@%nﬁ%E@%ﬁé BIQaWWI%rt% t6p-chbAfKl 18] 2d6rer

stre ers 15 are preferably separate el enents
butnémbercmmennectseop phlarpmﬂ d$ tarsids sbannein! &, irecarnap@member 20

Cogunest ik cBrialdn 1§ SEURBT ebe et Jnarc rpo0igy member 20
20044 RS BLRATLISA QB HM crimfgale menber 13

i nc es oppose and bottom channels 16 and 17,
and opposedash @banlh@mr@eﬂg 18 andd! 9 imcludesrmeasintigg flghge 21

o G APt s kel 25 FBUBIIAL pipnnected by

Coafsnwm 24hanmsl22, 268y Be erovitied wm@dse@m@presm areas 25
adj acent 5 ends by corner nenbers generall¥%|nd|cated

by which nahenlyladgosonm® gtsength t@dhﬂ@haﬁﬁﬁ*ﬁe% Rgwich glso

de ch |
o ohRIPE SPSlevli el o bR ek fof pEReN &9 andFEeRdr cHannels
ﬂeneergd?éhdngcyﬂm@me ngi aiegzgnamsmcelgmnp ztﬁtaextends frammedall 22

L olawarel walkdaobut gocerontesntand AR Yo well 24 ARERRY fidviding
| ”%&H@é’ls"% 1Ry it Pshggpsgga oric b sl ¥ S Rl 2ui th

ppose space t hat re I nterconnected
by a sideThalgrofld of @ath sod@r rasmiray 20 @ngrtbeiraaanaiit is received

A SRRt PR Sng R i T . B Fer member
has branches which include an inner wall 27 separated from an outer wall 28
by a plate 29. A rib 30 may extend from plate 29 near wall 28 to add stability to
corner member 20, and locator feet 31 méy also be provided to rest against
one raised/depressed area 25. Each branch of a corner member 20 can be
attached to a channel as by screws 32 received through lip 26 and inner wall
27.

The flexible material 14 preferably includes a fabric sheet 33 having
a thickened area 34 at its perimeter. The fabric 33 can be of any sturdy,
preferably lightweight, material which is weather resistant and which, when
tensioned, can withstand the forces generated by high winds or flying debris.
For example, a vinyl- or urethane-coated nylon or polyester fabric would be
suitable for flexible material 14. The thickened area 34 at the edges of fabric
sheet 33 may be formed by any convenient method. For example, a separate
strip of material could be sewn, glued, welded, or the like along the perimeter
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wal | 23, but does not extend all the way to wall 23,
thereby providing channels 1619 with a partially
open end opposite to side wall 24. The profile of each

corner menber 20 and the manner it is_received Lﬂ_&%t Qll&
chffabsicshest 36. iQr, Bésnadkeiintheredgassof shegiP3gcoyis bg folded over

B A0 PO R g ah s o

Ashédt ) may ext end from pI ate 29 near wall 28 to add
stability to corner er 20, angd. | ocator feet

may al so B@ne}rm,qsmenwlchgy fI%EﬂOﬁgpnl% e edges of3 f%bnc sheet

) r
RIS IR Sohan eSO, e8! I o space
3Betvwrsa walls leramgm | The Mrkangdandstretakind me215bé?7‘15 isttben used
flexible material 14 preferab) %@'i ncl Hdes a fa

skrsiretsh fakre Aeet:33.1p cnainiai Anitinghapnels o @%Sq%erC'ose the
ngﬁﬁ@g ih§ §%h8ﬁﬂel§el @i%aﬁ)ﬁe%%‘&a mﬁhﬁé?ﬁ%hb)best shown in

h is weather resistant and
wWiigshd ambﬁA tTehme calmddshapsad mmemtmrawdianhle rreferally made of a

gener ?t%%j%géﬁﬂﬁ}?m %\% a ?lgﬁlpfgipléys:g% i 15 r | %ﬁé f&ﬁmg a mounting
i e e L At
f ahglec OséeeemBar ﬂrﬁys a’@aﬂmdrte(ﬁagh @hﬁnr‘tﬁbﬁ@eﬂ\?eiﬁ and 19 by

el 5 TR e AR G B G g il 5 ana o

pﬁﬁ Q@%f%haﬂ@e?so%h@1&?92the|%ﬁféw53@@é%'ﬁ@@ﬁgh@neﬁ the edge 38 of

bric sheet 33. O, alternatively, the edges of
38angm B8 inars against Sieihickenad sEen T TaRe BRot %%toe,atfemh the

t hi n
SheS BB A OGRS s A O PSRBT Ghvo osts
edgeFolalthé adndien dhade fathricd 3Tmb stretthing ean(benacotdplished in at
channel s 16-19 and, therefore, into the S&lj'(‘:r?@ bet we

wigiass ope diriestio, thahis, Bilex’ bRIWERE 9P ARADR aeriS 5 and 17
i ?r &?ﬁﬂeeﬁ?% ﬂgn #%nﬁ%&sg{éigné gg{jbltﬁtoﬁ%?%?gWetrﬁaf@iaﬂsaétfetched in

both directions by the proper application of four locking and stretching
members 15. When so assembled, members 15 not only maintain the material
taught, but also they hold the material within the channels 16-1:9 with the sheet
33 being positioned between flange 36 and wall 23.

An alternative form of a member 15 and its attachment to channels
16-19 is shown in Fig. 5B. In this embodiment, a toothed segment 39 is
formed on top of lip 26 of each channel 16, 17, 18 and 19, and mating teeth 40
are formed on flange 36. The member 15 is merely pushed into the open
space in channels 16-19, between toothed segment 39 and wall 23, and teeth
40 will engage teeth 39 to hold the fabric sheet 33 in place. It should also be
evident that this embodiment also provides adjustable tensioning of the fabric
sheet because edge 38 of flange 36 will engage the thickened area 34 of the
fabric sheet with a varying degree of force dependent on how far member 15 is
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material such as al um numor steel, is shown as
including a nounting plate 357and a flange 36
extendi ng angul arly therefrom at approximately a ri ght

T Pishigd R s 6r1onuRt € depenBatot Hol BERG todof segment
37395\#@'@%@%@3%%@49%4;%&;@ 35 and into lip 26 of

channels 1 e screws 37 are being tightened,
the edge 3@otifersnbodimpat Boadasudancaywithdbe present invention is

t hi,.ckened-.ar 4 of fabrj.c eet t.o,st.retch the

¢ FSEERE B B, I 05 shitiedifadt Sek Batif 47 i firfribd I oo 36.
of A ieBer3ib Ispiishedignt that B, kB ehd 8§t @B rTidne depldtes
This stretching can be acconplished in at |east one
diagedngtdhickened area 34iof therfabge wbeat 83ptharfabrewilble tensioned

Tt .48 sBRtn bfer Rl dHl SRS 455 ToRTT Nkl Sinodgfhent
babhuited R PreciBivntih ehadfrapafaciidig eBthediabeit shest 33 because no
| ocki ng and stretchin menbers 15, Wen so assenbl ed,

neneRssby which toadiysthihiedeasianisprawdedi al  taught, but

| so th d ' i tehi -
o 50 ey o B b 5P G 2R Ll 16, 17,
an@ aved Hgﬁ&s d\poaioh?meit}enéingcan%dﬂlrlg)at_dmrﬁhevalﬂ:_EB.aﬁ_drtion 42
Its attachnent to channel s - IS ,SNO I N .
SESTRatR &5 BHAIPIRIAD Ao exteng drual towary wal 25%t generally
forr . '
1 F S e ifllary, i fffs SimpAfeRU B BlascBe ot fne fobkpigfand
mestdeéchid® member €5 hap asrang lédportiomedbHpempliseatisg iportion 42 of
R RS A kLS FE55hen BTt porton 44 anc
f ‘"i’r%'p{ohrﬁgﬁﬁé 3 §&el g'rggidrﬁe%’tp%é’n@bﬁ%bﬁlo\%é &Y AeM to

t hat I's enbodi nent provi des adj ustabl e
t exaftisdablydension liee fatlyic sheet Badty thexntion d@gge33B of flange 36 on

flange 36 wll enga t L hi d area 34 of the
fzslﬂﬁ&chq{bega(ﬁatﬂggp%rfgsﬂﬁshégf of force dependent

on how f aFigrabespidl et aNGHEP @MBIdiMeht of the present invention. In
PCT/ US2003/7023094 7 pushed into channels 16-1

i $his @epkodimentoi lipRBhaptovidast i diarnseliber!o, sggalaépo%king and

b%ir@&hﬁeﬁgﬁ%ﬁ%bgy 1% pn%ll}oee%@ bg'ge 46 which has a Y-shaped element,
including spaced flanges 47 and 48, extending upwardly therefrom. A space
between the bottom of flange 47 and base 46 receives the end of wall 22 of
each channel 16, 17, 18 and 19. Member 15 is held in place by a suitable
fastener, such as screw 49, received through base 46 and into wall 22. The
end of flange 47 provides the stretching force on fabric sheet 33 as it engages
thickened area 34. This creates a spring-like tension as flange 47 is permitted
to move toward and away from flange 48. Not only does such provide an
adjustable force feature, but also member 15 assists the fabric sheet 33 in
absorbing the force of high winds or impacting debris. That is, when a force is
applied on sheet 33, members 15 act as shock absorbers in view of the ability

of flange 47 to move toward flange 48.



Anot her enbodi nent in accordance with the present
invention is shown in Fig. 5C. In this enbodi nent, a
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is pushed in, that is, as the edge 38 of flange 36
pushes agai nst thickened area 84 of the fabric sheet
33, the fabric wll be tensioned until barb 41 snaps
over the end of lip Thi,s, enbodi
requires Mol boW@cer@b@wmeﬁﬂ% H@‘%ﬂ%‘?%{&%ﬁ Qﬁfeg?ebq?ﬁlrét can easily
fa" ) Brtidh GfH Splicture
¢ B EuTRENb e (3HE 42 o Whad A5 oPto A Porich i ety
waguciﬁﬁ)eedmbrotééhm‘f etbls nebar(heis gewriin Fig1d, fastengys 50 may

ortion 42 exten apqul ar | war d
F%fstrpe%vaé thiuioh dRarBEeR T 41 W ToyBl pd SANASS 43 RRge’s 16-19
u ule-b
Safboni e St ehaudsve ) W gt 200 o
| poduiced swtu stads et te i, apditee paseh3@ hanganylhesge studs via
porti.on 4? conplinmenting portion 42 of 15 channels
1@p§§wg§ Lstener, such as screw 45, extends through

portion 4ﬂ sﬁeﬂ]o mu&%eoé\fi&érﬂﬂhét% péﬁels@drfswu@:fed B accordance with
ti ght ened, noves up and in to ##stabl

t angiofthe mefoaiunentsedhe@osemhﬁsﬁlm recempligheothehjects of the

Shese ineRrgh el ARghibE PES Ao erelbs fE et "o

the present invention. In 20 this enbodi ment, no I|p
26 is provided in channels 16-19, and the | ocking and
stretching nenber 15 includes a base 46 which has a
Y-shaped el enent, including spaced flanges 47 and 48,
extendi ng upwardly therefrom A space between the
bottom of flange 47 and base 46 receives the end of
wal | 22 of each channel 16, 17, 18 and 19. Menber 15
is held in place by a suitable 25 fastener, such as
screw 49, received through base 46 and into wall 22.
The end of flange 47 provides the stretching force on
fabric sheet 33 as it engages thickened area 34. This
creates a spring-like tension as flange 47 is
permtted to nove toward and away from flange 48. Not
only does such provide an adjustable force feature,

but al so nenber 15 assists the fabric sheet 33 in 30
absorbing the force of high winds or inpacting debris.
That is, when a force is applied on sheet 33, nenbers
15 act as shock absorbers in view of the ability



of flange 47 to nove toward flange 48. WD 2004/ 018821
PCT/ US2003/ 023094 8 In all of the enbodi nents, when
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the frame 12 of wi ndow 11, or to any portion of a

structure which needs protectgon. In this regard, as

shown in Fig. 1, fasteners 50 may be received through
apertures 51 in the nmounting flanges 21 of channels

16-19 5 and inserted into frgmmg Al ternatively, the

w ndow frame 12 could be provided with studs or the

| i\What igcgl 'Sanel 10 hung on those studs via

apert %L&éw%%da‘pﬁecﬁf@yé dithbmsd Rea euerme cohfdrisingpatiebst one pair
constructe

I n"accordance with any of the enbodi nents
di scl of eppbsedchamne) ongnbelse eachsaishehannse! sremper having an

Phe- aPpehti Bitein o aass! SRS p PRSI gtplcKPh SFea near
Z\{'? ; c E‘g géﬂtsgit\)ng)pbééed ediged) Araogposudped gslbemgoeceived in said

ructure conprising at, | east one pair .
2 of oppoingdnaashrasid shanesldnernhen ans 'a\eéﬁamﬁgf?&ﬁ?éﬁi channel

havi ng_an, 3 openin 2k Qe | bl ; :
mat er TRy A ChOfa G, fisfrRefEad shich) a8 fabie materia
0pPOSs g deHERSain FachrRS edgeflpeatiesaig cherwiel awemibbersai d

5 opening in each said channel nenber, and neans

engagi ng said channel 6 nenber and engagi ng said
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2. Thénghadied adipdorba engdgeddbiasadimednes.ei n each said

channel nmenber 2 includes a lip to be engaged by said
means. 1 3. The panel according to claim2 wherein

saj d Ff?al%giaﬁél %JCUS%(]@B&;&I%R gt\ﬁher%iﬁééiaﬁ‘néé‘hé il plate to

and a ge carrie sald plate to engage said 3

2 thi ckelwse said@pening and a flange carried by said plate to engage said

thickened area.

4. The panel according to claim 3 wherein said means includes means to

attach said plate to said lip.

5. The panel according to claim 4 wherein said plate includes an angled
portion and said lip includes an angled portion, said plate being attached

to said lip at said angled portions.

6. The panel according to claim 4 wherein said means to attachis a

fastener.

7. The panel according to claim 4 wherein said means to attach includes

teeth on said lip and mating teeth on said flange.

8. The panel according to claim 4 wherein said means to attach includes a

barb on said flange to engage said lip.
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1 4. The panel according to claim3 wherein said neans
includes neans to 2 attach said plate to said lip. 1

WG 200Fl0e88panel according to claim4 wherein sai BCPUS81083/023094
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includes an angled 2 portion and said |lip includes an
angl ed portion, said plate beiigg attached 3 to said
lip at said angled portions. 1 6. The panel according
to claim4 wherein said neans to attach is

f &t efibe pabevaccuidingatoaliaiat t vihereig therea ?HQLP%PE?PPOSGC‘

said neans ,to a tach | i

mat i nﬁhqwlﬁ""dﬂ %nd ﬂ&t@g%&f’p@s wm%ﬁel ag%%rtg &Q‘%Ct
to cl édﬁbén%%rﬁiéﬂn@hﬂeﬂ%&@ﬁ@mﬁ@fﬁémech i ncl udes a

bar b on said flange to engage said lip. WO 2004/ 018821

PCT/ US2003/ 023094 10 1 9. The panel according to
h1 nggf‘ V\,her :ag é{ﬂergre@acgl gﬁ@@vﬁé‘?élﬁseégh SRRBRer rﬁ%mber has a

compri st ng corner

L0 coppgch re%eﬁ@da:ﬂﬂﬂﬁ agErenEthareTd enambers|, @ndh farther comprising
frame. 1 10. The panel accordi ngdo claim?9 erein

each madecnaﬁ@chrﬁ@%\ebraﬁa‘%tcaaéa SR FRIMOEH wi t hi n

adj acent channel nenbers, and further conprising 3
means to attach each branch to a said channel nenber.
1 1h1. TRE®apenatcardiny i cigim 60 elheirainldackheaidichasaghmember

E?;ﬁcfm@i‘ﬁ%’ & 0 @negach S Eﬂaﬁ?ch%fé Ea@QCdoﬁgéﬁxﬁiﬁ‘re? includes a
sai d ?{M@ltﬁa@%né@t&%a . 1 12. The panel

accor erei n eac sald channel nenber
2 incIudes a nountlng fIange adapted to be connected

to the structure. ane 0 '

1 A%un Shemanehareasing Goafen M S5 b el e i er
wal | Lgdé%da PYodhing ﬂHHé’étadetéd anpe . conneerantd thalstructure.
space fromsardfirst wall, and a side wall

connecting said first and second walls 4 and closing

sa d annel msrrbe Ni.: b
gﬂ@ma&% 3p«aq>r EJD @ﬁfgﬁ ﬁg}%ﬁ:ﬁgirneagcﬁ'gga@%ha%néﬂmem er

' nC' uﬂfb‘ﬁjci%sbéﬁﬁsttv@all carried by said mounting flange, a second wall spaced
from said first wall, and a side wall connecting said first and second walls

and closing said channel member opposite to said opening.

14, The panel according to claim 1 wherein said means includes a base to
engage said channel member, and spaced flanges carried by said base,

one of said flanges engaging said thickened area.

15. The panel according to claim 14 wherein said one of said flanges can
move toward the other of said flanges as said one of said flanges is
engaging said thickened area or as said flexible material is impacted.

16. The panel according to claim 1 wherein each said channel member
includes a lip, and said means includes a plate attached to said lip and a

flange carried by said plate, said flange engaging said thickened area.



2 engage sai d channel nenber, and spaced fl anges
carried by said base, 3 one of said flanges engagi ng

weoeabd/osizckened area. 1 15. The panel accor di ngCTaws2003/023094

cl ai m 14 wherein said one of sng fl anges can 2 nove
toward the other of said flang as said one of said
flanges is 3 engaging said thickened area or as said

1 Tl ¢xi bfiR P& dcabrdifg toBRMheldwherkirl 6aciisaichelmarinel member

2 2 i nclindedes allipphadng tegth janrb 5Ad MeRDS

according to claim1 wherein each said.c a&fnel msrrb%r .
spggtagge aving teeth

3 att ache(ﬁag:;(%d ?qa'gﬁ%%éééﬁgﬂd(e&h &J&i@[ﬁ%e carried by said
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pl at e, agi'ng said i ckened area. WO
2004/ 018821 PCT/ US2003/023094 11 1 17. The panel

according to claim.1 wherein each,sai d, chapnel nber
> Bl Uninkanel|acgorivg i Clar hWHsHinD €8¢ SAIL AR Mager

2 2 fl aﬂgapﬁgg iarllﬁ)lgﬁﬁg%éd &J}é&%ﬁﬁ&gdé@aqm@%eﬁﬂh@ a}ﬁ%ﬁbho engage

of sai according to claim

wher eigaig¢igh sai d channel menber 2 includes a Iip, and

said neans includes a flange having a barb to engage

3 said lip. 1 19. The panel according to claim1l

wheg el LhGRe IS grc‘ﬁh?%%iaim%re?n eBeh 3RS cAahmél member
having an™angl eg portion and a wall portion, and said .

means indutles lauipesaving laat angied pagicaranthg veall poitionoand gaid means

dapted tq be atfached to 4 saj | -
2ar 6 ningudes sl e B Al PoRELAN Bdaptedtode attached to
S”“Ctéﬁi@aﬁﬁg&‘ﬂ)&%iaﬁ dragrd khannel 2 menbers each

C

havi ng an e onnected to the end of an adjacent 3
channel nmenber to forma frame, an opening in each

channe| nenper, a,.4.sh Ll ex j

o 2 ch el 2 aniBr P R TR B S e B pliBing B Bennel
edge OheRels BRERHa%IngPan eadrcennisted tbrthearld ofardadjacent
channel 6 nenber through said openi % t her ei(:gEi and

f abri cchayeiel meraber tofoEnanirage. an PpRBEI R %}p@@'ﬁmember, a
channel Lyiphd ' ' iR oPmEB RN ®ach edge
closin %‘e‘i%%gﬁl&ﬁ?hgiééﬁ%mgg?\ﬁﬂgﬁ&% rrgrrb_ers and g
st r et ciiersbf, 9neaige dflsaid hiatenaltbeingteceived in each said channel
member through said opening therein, and a fabric locking and stretching
member for each said channel member, said locking and stretching

members closing said openings in said channel members and stretching

said flexible material.



