; e3eLLj 6TML6 Decenber 2003 CEI LI NG SYSTEM W TH REPLACEMENT PANELS CROCSS
REFERENCE TO RELATED APPLI CATION This application clains priority to U. S.
provi si onal application No. 60/148834, filed August 13, 1999. This
application is hereby incorporated by reference as if fqa i d
herei n. BACKGROUND OF THE | NVENTI ON Field of the | nvent1il$od31élo'tl'e eb%grbggignt
invention relates to coverings for the ceiﬂings and wal s of building
structures and, nore particularly, to a drop ceiling or a wall panel
wherein individual 10 panels are supported on a matrix of support nenbers.
Description of the Relevant Art The ceilings of building structures have

t aken numerous forms. CéJIUIN@SWserMWﬂHREPLMGEMEN?IWRFL@“ters or
beans of the building structure itself are exposed or the rafters and beans
may be covered as with drywall, wood strips, plaster or other simlar I S
finishes. Walls of buil di r be similarly finished. Another
popul ar ceiling system @@%ﬁ#@ﬁﬁ%@éﬁd&ﬁ%a@m ABIQN ng where a
plurality of support bars are suspended fromthe unfinished ceiling so as
to forma matrix hghnsmgpiapq@lourcaau'ms;prmﬁz;siodesbfarcsﬁiﬁenarappiim&mm.isom:ssu,
bet ween t he sgggort ba{3s a'geﬁg{)eni ngs are filled with panels which are
typical ly rightdoattgyst 1% 4PYYarkBIssappiiFation is dershyancorporatedi yorefarpmeras éfifudlyong
their periphefigdioRd9e, t he support bars. While such drop ceilings have
met with sonme success, there are nunerous disadvantages. One di sadvant age
is that there is very little variety in the aesthetics of the ceiling
system si nce nost acoustical panels have the sane general appearance, wth
anot her di sadvant age resi di nBAGKGROUNDOF THE INWENGIONs are rigid and

brittle so tgﬁél]tzﬁﬁ Ere easily breakable and, further) due to 25 their
rigidity, th It to insert into the opening provided therefor
i nasnuch as the s tjally.protryde i,nto the gpening .in
order to provide ?Hsé 5%)Sggf{nsﬁr¥acree ?%sreotcﬁgg%%?eé’g&‘ece%lg@éﬁ Pﬁ?ﬁﬁ@b@‘ £ is
to overcone tstrectatesrahdOmib titulRfly,ab 2drop @ i] t

T Ly Ao e’ 4 Al oSl FHE Pt o,

provi (:heo a new and i nproved cladding syste or “wa

presemt i nveRARYhatgsupprItad qreaimatrSUMARYoDmethers N\VENTI ON The present
invention pertains to a new and inproved drop ceiling systemwherein a
plurality of flexible panels are preferably renovably supported on a grid

wor k of suppgreg(:@iro?.of{m?lgpmr?tgbars may be of inverted T-shaped
Cross-sectiona on forma matrix fromlongitudinally

ext endi ng st ri ngehe asitingedfbudding srubRmEY K i M8 rme Eoaifih 8041 o)
panels are sjzed to fit within tdhge openi ngse e ??lle bymt.1 'E@%II#%&% and
cross- nenber nishsd sefuhrafietpersbeatstafehd buiklingstnibuas deeld aebRpesed or the

menbers. Themmﬁaﬂa can takebgnurrerous configurations but include at |east
one sheet of 50 ap[eaqlis&?aar (ROVFTEdhas 3 ith dprwll) wapd strips: plastat oqthdresimijary

d fifmi bl j i nf d i . of
That |t can DS, TARS il shitelrEd B e Sttt BEisRe " e e openi ng i 1
t he supporting grAdo&m';b’o;mﬂuic&ﬂbﬁg&ggteﬂltil_;yoﬁm{&ﬁpﬁﬁe@mé%ﬁogggﬂl\%% eSO

that it can be eﬂalg positioned on the supporting gri ous
di scl osed erfBUF3EYOF suppest baraare suspendednfrdm the unéinishid 2pRinglse Ao form a

e o B T S s e e e o
it may be rejpehings®e fHledWith paXel@ which are typically rigid acoustical panels, with the panels
20 being supported along their peripheral edge by the support bars. While suchdrop ceilings
have met with some success, there are numerous disadvantages. One disadvantage is that
there is very little variety in the aesthetics of the ceiling system since most acoustical
panels have the same general appearance, with another disadvantage residing in the fact
that the panels are rigid and brittle so that they are easily breakable and, further, due to
25 their rigidity, they are difficult to insert into the opening provided therefor inasmuch as

the support bars must partially protrude into the opening in order to provide a support
surface for the panels.




20 plurality reinforcing nenbers extended al ong an unexposed, or possibly
even exposed, surface of the sheet material. Where nultiple sheets of
material are utilized, support nenbers are provided for retaining the sheet
materials in a desired spaced relationship. The panel s gpdRHRA2869Vi de
adequate insul ation and al so, in nost instances, proviJe an exposed pl anar
surface that can be covered with a decoratd ve fl|n10f various 25 colors,

grains or textural foatterns to provide variety to the aesthetics of the

cei ling system on é5“?°Y‘F§%°"B)%@ﬁsh9f§10mm&ﬁdnpmrmdmpeeqhagememamIbmmde
sunmmari zed a ed here ter..in nore detajl as form ng pan of
a ceiling sysqt em Hﬁﬁ%ﬁ%&dgfﬂgaﬁy i BWPH%Q%CEQHQSI@%} t%?iﬁﬁ@ltaﬁ‘fenflnaﬂmw th
nodi fi cati onbeén fnra@e_support systemthe panels could also be used in the

wal I's of a 30 building structure. 16 Decenber 2003 3 O her aspects,
features and details of the present invention can be nore conpletely

understood by reference to the follow ng detail ed description of a

preferred embodi ment, taken i ﬁL@\éM&Rl‘étQH)EHEMENEI@Naw ngs and fromthe
appended cl ai ns. %ﬁIﬁEerDE CRI PTI ON OF THE DRAW NGS, Fi g s an_isonetric
view of a panel forfgdoiR JECBHOMRREEARF ¢ aa“?‘f’r%’ld ‘é@ﬂféld?qfnﬂfﬁp stilingsypemsent

i nvention. Fafieresn i n r dl

drop ceiling sflrstemﬁllu?ialg%gor al%}l?@&él?%@?h gﬁ{[""?‘ﬂ H@ROJEF%&%M‘HB& he
panel s of Fiof Stppato beisg. me'ﬁpﬁﬂﬂeﬁﬁrﬁfrﬂﬁdbéfﬁgmhéﬂyréﬁ HOBrok Aol
line 3-3 of FI% 2. Fig. 4 is an enlarged side elevation epane

Fig. 1. Fig.cyl] %lraawnemﬂafpgamamffrmslengmmmmy Fitendirg Sthmgeﬂsgmallmm}lty
nmenbers for éﬁg%ﬁgg in d she&*lh? ; 6 is:an_enl arghd fragnentary

i sonetric view HESSHRAT, eraf GCKI reP ﬁﬂ'g Slz?dF%f' tavithia esﬂnﬁunssdqﬁmem g.
6 wthoa suppeht |i nes | 5 shown
in solid |ines. E@gg&%ﬁ&?é\j@%ﬁggh@ {? ‘tqs&r—l?%g %efrhveﬁqg g?d HePRY

f ol ded and wnembedse support nenbers shovvn i n dashed |ines vvhere t hey vvoul d
be incorporated if the panel were fully expanded as shown in Fig. 5. 20

Fig. 9 is a side .QF sotfndfke nempeane configuFationstu itctudanleng daeehedt ! v
de el evati on show ng three

epar
fol ded i
pgneﬁs : Rt g sﬁn{e g'@gjdltt ggﬁ@ et?’gfi-‘i’l JPI %F%@EIBHTE%WY avade aftBbrousmmterial | s
| l,d h
25\/:‘ g\évl is: trnattgeglﬁfrglg??:leg% é t'he pane tgﬁﬁttsag egﬂd\?&ﬂf’ﬁ ﬁx?%‘gﬁﬁ?tﬁﬁm&tcl ng

grid Mork f dnserted intean opeyirpia tieySupfbiting FRd workal®i
simlar to Fi \vg% again sm ng p e pa%gl S|rl ght | Bgﬁfﬁe%ﬁgr%icﬁgﬁ%é%he 13

is an explo ﬂ’%lt\ﬁﬂlé\he@ﬂsﬂmnomﬂ wathElsgppdmhgltgnldmdmkdlmgraaoag)

decorative Qr coyerin r face, of .the panel of Fi 1.
fdiéciﬂsk&%%%oéxmeng epangl can ema ¢ to be collapsible or%ompresmble J

The sheet material can be reinforced by a second parallel sheet of material with
support members bridging the space therebetween or it may be reinforced simply by a

20 plurality of reinforcing members extended along anunexposed, or possibly even exposed,
surface of the sheet material. Where multiple sheets of material are utilized, support

members are provided for retaining the sheet materials in a desired spaced relationship.

The panels so formed provide adequate insulation and also, in most instances,

provide an exposed planar surface that can be covered with a decorative film of various

25 | colors, grains or textural patterns to provide variety to the aesthettcs of the ceiling system

once it has been installed.
While the panels have been summarized and will be described hereafter in more
detail as forming part of a ceiling system, it will be apparent to those skilled in the art that

with modification of the support system the panels could also be used in the walls of a
30 building structure. |




16 Decenber 2003 a Fig. 14 is an enlarged view of the circled area of Fig.
13. Fig. ISis a side elevation of a panel as shown in Fig. 1 wth end caps
runni ng al ong opposite ends of the panel to retain the panel in an expanded

condition. Fig. 16 is an enlarged fragnentary section YgksieaneP8odd Ne
16-16 of Fig. IS. Fig. 17 is a fragnentary isonetric view with parts broken
away of the panel shown in Figs. - 15 and 163 Fig. | 8 is a side elevation of
a second enbodi mrent of a panel in accordance with the present invention

with the panel sho@therodsgeds.i feacloed @dd | dendis. oFithe phésehf iﬁ%xﬁi’&haéﬂxle:ge m
fragnentary side elevation of a portion of the panel shown 10 in Fig. Tg
Fig. 20 is a f9mRiReht uniderstensiis referense to the folowingdetsihairestriptio o dSrefdried.
21 is a side &J_l@ov{ﬁtiotn\tﬂ?% a third .errbo&i ment of a panel. in accordance with
the present iTnvention {<ER 1 FREVHEHOD Vil the dswings and Fommdiemanendedistaimsi n
Fig. 18 but with a second parallel sheet of material. 15 Fig. 22 is an

enl arged fragnentary side elevation of a portion of the panel of Fig. 21.
Fig. 23 is an enlarged fragnentary isonetric view of the panel shown in
Fig. 21, Fig. 24 is a fragnentary isonetric view of the reinforcenent

portiom of the panel of Fi BRIBE DRSGRIFFIGNIQF THEBDRAWINGSpp! Vi ng gl ue to
the reinforcenent...20 . Fig. 25 is.a viewsimlar to Fig. 24 wth a second

net hod of appl yi ngﬁ§1 GelStA {0metEs Yiesy of e panelafosmied| in magrdanee i witln av fissty
simlar to Fieﬁlbo_aﬁnér{tlflﬁﬂerﬁ%éeﬂgir@efxtti]cgr{d met hod of applying glue to the
g. 27 isa

rei nforcenent. Fi sirde elevation simlar to Fig. 21 with the

panel of Fig. 21 HagiigalfegmedtarpibheiclWew ROk el ;i%gp :
enl arged fragmentary section of the pe}nel-eas seﬁéﬁaﬁglﬁg%a . @lglfw%tﬁms a
fragmentary $®8IGOBIRNGE Hiithdhe preseitgnvepdomitilizingshpparls 68Figny. been furt her

conpragsed. Fig. is. an isonmetric view of the panel as shown in Fig. 27
parti gl%)l y conpr es?oé%.Ss'éénlfpé'rgrzgléE}@‘e&t@é@t@ﬂéﬂm denglineg 31300 Kig. Znbodi nent

of a panel fornmedFig 4gGREIRNRA SYHJJ?GJ&ESH%%%]SeeﬁE{‘IEi J ]?i%t hon.

Fig. 5 is an enlargement of a section of Fig. 4 showing support members for the
panel in dashed lines.

Fig. 6 is an enlarged fragmentary isometric view of the {mnel of Fig. 1.

15 Fig. 7 is a view similar to Fig. 6 with a support member of the type shown in

dashed lines in Fig. 5 shown in solid lines. |

Fig. 8 is a view similar to Fig. 5 with the panel being folded and with the support
members shown in dashed lines where they would be incorporated if the panel were fully

expanded as shown in Fig. 5.

20 Fig. 9 is a side elevation of the panel of Fig. 8 after having been fully folded into
a flat condition.

Fig. 10 is a side elevation showing three panels in a fully folded condition and
stacked upon each other.

Fig. 11 isaview similar to Fig. 5 showing the panel partially folded or bent which
25 facilitates insertion of the panel into a position within the supporting grid work for the
ceiling system.
Fig. 12 is a reduced side elevation similar to Fig. 11 again showing the panel
slightly folded or bent.
Fig. 13 is an exploded isometric view of the panel of Fig. | but including a

30 decorative film layer for covering the lower face of the panel of Fig. 1.




16 Decenber 2003 5 Fig. 32 is an enlarged fragnentary section of a portion
of the panel as shown in Fig. 31. Fig. 33 is a fragnentary section simlar
to Fig. 32 with the panel partially conpressed. Fig. 34 is a fragnentary

i sometric of the panel shown in Fig. 31. Fig. 35 is a sigivecehfépbben of a
fifth enbodi nent of a panel forned in accordance with the present

invention. Fig. 35A is an enlargenent of tthe circled area of Fig. 36. Fig.
36 is an enlarged fragnmentary section illustrating a portion of the panel
10 shown in Fig. ¥%g. IRiigan8ilaigedaviéw afthenimled Secsf e pinilar to Fig. 36

wi th the panel hayjng _ heen partially conpressed. Fig. 38 is a fragnentary

i sometric of the %é& s '§ﬁ(§ﬂ% glevatiog: ofaepangd & sheoniin Rigsl wethednevwaps amnify a
si xt h enbodi panel .forned in accordance 15 with the present

vent s on. . Faone s8pedeRRIEH bBEAREI D TiRaRepI AT evpasrcd cprbionn of t he
panel shown in Fi gig 395 & [ | triC the. pprtion
of the panel showglgl :r%gllzsing&Egé%%iﬁgsﬁié{a?gg%néﬁg%egiigc{r;%tlfrf)eni68%nggng'
sinilaf to that sKigwi7iis afragméfani isdmeridQiganat Bhris BESenCwdIPbEfhb Hanadded
to the panel. Fig. 43 is a fragnentary vertical section of a portion of the
panel shown WG Figp 15angd 1644 is a fragnentary isometric of the portion

of the panel showp.in,Fiqg.,43. Fig. 45 is a side elevation of the panel
shown iﬁ Fig. 39%& ﬂsgargsbﬁ‘%e?"a‘fat@g‘ﬂfésé@nﬂﬁrfﬁ@ Iment of & paaeldn acan@ngmwixhi s
an enl arged @k ayésshrthbai i | t el nf or cement portion of
t he panel of F?g.s 45 in Is?gﬁiv@ Fﬁerégeangwgg\rggle?%} d‘gthceeﬁ “Stonnected to the

rei nforcement porFigol? isandakhgsd fragi®entarysidle eftaiisn f ﬁ&ﬁgﬁ!&?ﬁf%aﬁarhaﬁﬁl
sectlﬁﬂ t hrou a seventh enbodi nent of a panel 30 fornmed in a coréance
with the prd8dhg Bavention.

Fig. 20 is a fragmentary isometric of the panel as shown in Fig. 19.
Fig. 21 isa side elevation of a third embodiment of a panelin accordance with the
present invention with the panel being similar to the panel shown in Fig. 18 but with a
| second parallel sheet of material,
15 Fig. 22 is an enlarged fragmentary side elevation of a portion of the panel of Fig.
21.
Fig. 23 is an enlarged fragmentary isometric view of the panel shown in Fig. 21.
Fig. 24 is a fragmentary isometric view of the reinforcement portion of the panel
of Fig. 21 showing a first method of applying glue to the reinforcement.
20 Fig. 25 is a view similar to Fig. 24 with a second method of applying glue to the
reinforcement material,
Fig. 26 is a view similar to Fig. 24 illustrating a third method of applying glue to
the reinforcement.
Fig. 27 is a side elevation similar to Fig. 21 with the panel of Fig. 21 having been
25 partially compressed.
Fig. 28 is an enlarged fragmentary section of the panel as seen in Fig. 27.
Fig. 29 is a fragmentary section similar to Fig. 28 with the panel having been
further compressed.
Fig. 30 is an isometric view of the panel as shown in Fi g. 27 partially compressed,
30 Fig. 31 is a side elevation of a fourth embodiment of a panel formed in

accordance with the present invention.




16 Decenber 2003 6 Fig. 47 is an isonmetric view of an ei ghth enbodi nent of
a panel forned in accordance with the present invention. Fig. 48 is an
expl oded isonetric view of the panel shown in Fig. 47. Fig. 49 is an

i sonetric view of a secondary reinforcement strip used ghdddfbRR8603 O Of
Fig. 47. Fig. 50 is an isonetric view of the reinforcement structure for
the panel shown in Fig. 47. Fig.- 51 is an2isonetric view of a sheet of
material illustrati n%éhow t he secondary reinforcenment shown in Fig. 49 can

be cut from such &igRdds an sWlafged fragmentmnesesiioteofh PUAIONAT thé pare ap sitiin FhHown
in Fig. 47 I%oki3gg upwardly and to the right fromthe [ower |efthand side
of the panel Y& °shown in Fig. 47. Fig. 53 is an enlarged section taken

along |line 53-53 110; i 4 is a.section.taken .along |ine 54-54 of
Fig. 53. Fig. 55 fﬁ '?%’esc%i%'éﬁﬁi"g&a@asﬁ‘i“SHgs“F‘f%‘%%—‘%Sﬁf“”g} 3’.‘3 Bene maradlly | ar
to Fig. 53 lbompeedcdg t he panel partially conpressed. Fig. 56 is a section
taken along line 56-56 of Fig. 55 and being simlar to Fig. 54 with the
panel Partially chigBéisefaghenaryisimetsicaf tHedanel shoati @Figf3@ ninth

enbodi ment of a pﬁ&ib formed in accordance with the present invention. 20
Fig. 58 is a frag A5\ sids glevation o a fifthsmbadionent iof o pgiel foqmued inancardaridee

panel shown H}F | -Fig. 59 is a fragnentary isonetric of the portion
of the panel | :ﬁllljs rFa%léH@ieﬁnﬂ'g. 58. Fig. 60 is a side elevation of a tenth

enbodi ment of a ppiReksA of MEchihfreRAesY 0.1 Wik . phasent invention. 25
Fig. 61 is a fragngﬁt ary vert!idggl secfgﬁégﬁ?%lﬁaeﬂéatbﬁfﬁg “the panel of Fig.

60. Fig. 62 is a Figa§fenunreplargaitfrhgrnentaiyistich 1IRwRAAE aQfortbn o ehe PR
|IIus¥ ated in Fl.g .61. Fig. 63 is a side elevation of an el eventh
enbod nt oslh"ﬁmd ﬁé& ormed in accordance with the present invention. 30
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partially compressed.
Fig. 38 is a fragmentary isometric of the panel shown in Fig: 35.
Fig. 39 is a side elevation of a sixth embodiment of a panel formed in accortlance
15 with the present invention. '

Fig. 40is an eniarged fragmentary section of a portion of the panel shown in Fig.

39.
Fig.4lisa ﬁ'agmentary isometric of the portion of the panel shown in Fig. 40.
Fig. 42 is a side elevation of a panel similar to that shown in Fig. 39 with a
20 parallel sheet of material added to the panel. |
Fig. 43 is a fragmentary vertical section of a portion of the panel shown in Fig.
42. |
Fig. 44 is a fragmentary isometric of the portion of the panel shown in Fig, 43.
Fig. 45 is a side elevation of the panel shown in Fig. 39 with a fold or curve
25 formed in the panel.

Fig.45A is an enlarged view similar to Fig. 45 showing the reinforcement portion
of the panel of Fig. 45 in solid lines and parallel sheets connected to the reinforcement

portion in dashed lines.

Fig. 46 is a fragmentary vertical section through a seventh embodimentofa panel

30 formed in accordance with the present invention.




16 Decenber 2003 7 Fig. 65 is a fragnentary isonetric show ng the portion
of the panel illustrated in Fig. 64. Fig. 66 is a side elevation of a

twel fth enbodi ment of a panel fornmed in accordance with.the present
invention. Fig. 67 is an enlarged vertical section takeg fddeRibgP2@d0rtion
of the panel shown in Fig. 66. Fig. 68 is a fragnentary isonetric view
illustrating the portion of the panel shon in Fig. 67. Fig. 69 is a side
el evation of a thirteenth enbodi nent of a panel forned in 10 accordance
Wi th the present Figvéiitis an.isdmaric Aew 9fan ¢ phiaresbdiRehi 84 pRfEl fopRed 3k en
t hrough a portion of the panel shown in Fig. 69. Fig. 71 is a fragnentary
i sometric ichﬁg'idﬁﬁ‘f‘?‘ﬁ@hﬁﬁé’r?f@ﬁhnb’ﬂntéﬁn-the panel shown in Fig. 70. 15 Fig.

72 is a side elevgtion. of a faurteenth enbodj pent of a panel formed in
accordance with tﬁg ﬁ@%@ﬁt‘m‘i‘ﬁ%m’f’mc Yﬂie&.&]fggpén ShQm & Bigd4Ver ti cal
section taken thrEgeddd @ 2 Notdedfe Plewt ane! LA Flg. 72, Fig. 74.is a
vertical section S|gm' lar to Ei g 73 Js}ﬁosﬂ% ng af}ﬁ%?ﬁp@%eeﬁl%ggwgﬁ%mége panel
conpr &ssed. ofFig. 475 is a fragnentary isonetric of the portion of the panel
shown in Figs. 73___and 74. Fig. 76 is a side elevation of a fifteenth

enbodi nent of a PJaBel? if aRisMetAC yivvoefidnreinforcémetatucmse fitr theparet itwwn 25

Fig. 77 is AE I4§rged vertical section taken through a portion of the
panel shown Th™ig. 76. Fig. 78 is a vertical section simlar to Fig. 77

S 10 ne DaNIEig1G BN 898 Bk B il AR el oo

of the portion of the panel own I n
8 reinforcement shown in Fig. 49 can be cut from such a sheet.
10 Fig. 52 is a side elevation of the panel shown in Fig. 47 looking upwardly and to

the right from the lower lefthand side of the panel as shown in Fig. 47.

Fig. 53 is an enlarged section taken along line 53-53 of Fig. 52.

Fig. 54 is a section taken along line 54-54 of Fig. 53.

Fig. 55 is a section taken along line 55-55 of Fig. 56 and similar to Fig. 53

15 showing the panel partially compressed.

Fig. 56 is a section taken along line 56-56 of Fig. 55 and being similar to Fig. 54
with the panel partially compressed.

Fig. 57 is a side elevation of a ninth embodiment of a panel formed in accordance

with the present invention.

20 Fig. 58 is a fragmentary vertical section taken through a portion of the panel

shown in Fig. 57.
Fig. 59 is a fragmentary isometric of the portion of the panel illustrated in Fig, 58.
Fig. 60is aside elevation of a tenth embodiment of a panel formed in accordance
with the present invention.
25 Fig. 61 is a fragmentary vertical section taken through the panel of Fig. 60
Fig. 62 is a fragmentary isometric showing the portion of the panel illustrated in
Fig. 61. |
Fig. 63 is a side elevation of an eleventh embodiment of a panel formed in
accordance with the present invention.

30 Fig. 64 is an enlarged fragmentary vertical section showing a portion of the panel
of Fig. 63.




Fig. 80 is a fragmentary isonmetric view of a support nenber adapted for use
in connection with the panel shown in Fig. 60. Fig. 81 is an end el evation
of the support nmenber shown in Fig. 80. Fig. 82 is an end el evation of the
support nenber incorporated into the panel of 5 Fig. 6Qgdd@mb8sz2bd:z @ Side
el evation of the panel of Fig.60 with the support nenber of Fig. 80

i ncor porated therein. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A dr op
ceiling system| OOr#'.nﬁccordance with the gresent invention utilizes a 10
conventional susperd§dy 1§ §{iagmepRrreisonguicstowiigshe porinrag tss el lusereeins
102 form ng api%tﬁaj x defining openings that are usually rectangular in
shape in which panel in accordance with the present invention can be

di sposed. The supp@®id. serdar j ORNS) heri zont al | i.sposed

el ongat ed stringers g102a t%a?dgiégvggésﬂpéggeﬁﬁ#ﬁﬁée?%%%@@ﬁﬁ 8&1§I pqﬁgﬂ S4rnid i n
paral | el rel ag¢conddnice with theeredemdatdnionacr oss a ceiling 15 structure
usual lyc.at a vertigal spacing of four to six inches fromthe substructure
of the building st FlEfiisane augecYerti¢ad sentioh takgn siysughna pertionwitiethanél shown
plurality of fﬁoﬁ'bz@dﬂ al cross-support nenbers 102b extend in parall el
relationship and perpendicularly to the stringers so that the quadrangul ar

openi ngs are defi npg. rqjoa%hyg% . I el.s_are al so_suspended at

the same el evation iaéss?ﬁ'ea stri ngg’(‘s%?ﬁé\“’s?i’?ﬂﬁ‘ggﬂn %&PEBIOEPJEP?P%%E?@are
of inverted Tindligg®d cross-section as illustrated in Fig. 3 so as to define
hori zontal shoulders I Q4 on either side o f a vertical body LO6, with the
shoul ders bei ng adEiSt 68 18 @ Bdpslevetion pLaithimeenth aﬂbmiiﬂknao@agahelf fEfEd ih N

accor dgpce w nt_invention. As will be appreciate t he T-shaped
suppor t nenbeér‘§°‘fd8‘§°°2‘§‘?§§‘b°%8ﬁ"gmé’ﬁaﬁlqry around each quadrangul ar openi ng so

t hat a shoul der i sFiprmvis ' : i [ e .peripher edge of a
panel . O her _t¥_pes gf Sugﬁgﬂ%&gﬁ@gg&%ﬁ@%@@#ﬁ?ﬁoﬁqqyﬁaqogthjgpg%?shown
suspensi on ‘syBEENG8f t he type described has proven to be very functional. A
first enbodinent 10.8 of a panel in accordance with the present invention
is illustrated in fH§gdl 15 Hagmensary isomentio/il biststimethe portidti of the partsh €lover RE |

| 08 i ncl udes 780 upper planar sheet 110, a |ower planar sheet | 12 and a
plurality of Fg%r all el reinforcenent 16 Decenber 2003 9 nmenbers 1T 4 o f

substdatially S siFaperd ir k9N~ ¢ L d Jower planar sheets as
wel | as the reinf memﬁtgﬁﬁﬁbﬁﬂﬁgﬁgféaggﬂg a‘%@?ﬂgﬁﬂﬁw 9?@?@%@? jn
that can be f¢coxdance wvithrthe présent ihbeaitionas worked for this purpose is a
non-woven fabri cng.f gsat resistant fibers bound together by a heat nol dable
pol ymeri c resin mat&i/x om0 enlanged vertica seasionitakenrthsiugh meortion ofiey paasEsiBwa,
fibergl ass f{rpﬁgs-;f.nbedded in an acrylic resin will work for this purpose
with the fibersTpreferably being relatively long and thin. The | ength of

the glass fibers |7 ke 1 : ji t opreferab % | nch.and
especial |y at Ieaisvfg‘lone i%?ﬁﬁhﬁﬁgéﬁthﬂcéﬁé@@%rﬁ ?‘hg?gsﬁg‘&ng‘ }%epgneé\@ ¥e no

| ess tl"&an 7 ¢AmprEssedand no nore than 100 microns but preferably no nore
than 32 m crons aFd %&aéi ally 10-16 mcrons. 10 A material found suitable
for this purpose 1% fiPgnsaEnsemesis ©f thrapartia o thecpang] sholwmsin Figs 73 |
of Watervillgy#hio) or an alternative would be materials available from
QJlI d asspen in Japan and Ahlstromin Finland. The upper and | ower sheets
of material are cFEig. 76 ig asideel&/af \ i spends with the area
defined by the str?ngers 102a angﬁgggsa?iggﬁ%ﬁgﬁs&mﬁléﬁ ?ﬁg p%gws{?BBS‘?tm
system As \icFordpaceswith the presaf inviertiopper and | ower sheets of material are
retaiywed in a par@llel. and sepgrated relationship by the reinforcenent
rrenbezrsg 114 whi chﬁﬁ'rﬁ ?Wﬁﬂﬁ‘&aﬂwﬁ@%@kmmeMDmof thk pirkbshdvet ar e
pre-creased iﬁlFig?l‘;ggjeterm' ned | ocations so that they can be folded at right
angl es at those | ocations. The strips of material are also cut to

pre-det erm ned | dhigt B$ it @ Catipalt LRtisSi : I es
are provi ded at thg | ocati ons V\/nerééfﬁgﬁgﬁfﬁp%t?ﬁ?@&'ﬁég?spwﬁ ;ﬁaﬁ?l ded
and these | 6eBpPreseed. are spaced from each edge of the strip approximately
onequarter of th%ifu/JI. V\/I;ﬁjth of the strip, In this manner, when the strips
are fol ded as il [t ds &dTagmeptagy isgmeineyf the portionof th penel shawn (Figard? a

| owed0f | ap a#Zb7and an internedi ate body 128 which is approximtely tw ce
the width of each of the flaps. The 25 crease lines, of course, allowthe
flaps to be folded relative to the internedi ate body. By taking care when
creasing the strips that the glass fibers not be damaged, alternative neans
for maintaining resiliency in the strip material need not be enpl oyed as
the glass fibers provide the desired resiliency in the material. Each flap
is provided with an adhesive on its outer surface to engage the adjacent
sheet material 1 1 Oor i 12 so as to be 30 securely bonded thereto. The




16 Decenber 2003 10 nade by EMsS-Chem e AG of Domat/Ens, Switzerland and
desi gnated fl ane resistant co-pol yester adhesive #1533 has been found
acceptable. As will be appreciated, due to the creases in the reinforcenent
menbers) and the capability of the strip material 116 t1g therehbalongs t hese
creases, the reinforcenment 5 nmenbers by thenselves may not necessarily
retain the sheet material 110, 112 in spac&ad rel ati onship rendering the
panel coll apsible }%),y movi ng the sheets of material toward each other while
they slightly shiffi8i 8% Erdfagmansarsisomettioviencdt aotupport mempereadepted for use in
col | apsi ng) di : ort ers 130 of a nore rigid plastic materi al
or concei vabtygﬂ?%@%bgﬁgp@Fﬁg&?sﬁg‘gP 1B Ignﬁg-rced resin material may be
di agonal Iy insert it . i hed 10, bet,ween. t-he eet
mat eri al and adj agg%tmr18iaﬁf%g?gg%dﬁ?égnéﬁggé@gnfﬁs@ge%ﬂ}?&&1Ln Iﬁgrﬁgrs 130 are
illustrated in dadtied2is arend eleFitipn cﬁ'tﬁé‘ﬁpr@nmnﬁbériiﬁ%?pbﬂgtéai iflto the géﬂI&%f

s as Is

support. nenbers can be inserted in every cell or in spaced cell
necesséry to éﬁjﬁﬁort t he panel as desired. Even with the support nenbers

inserted in each ggl I8 .howEve{, t he tptﬁnel can_be slightly flexed or bent as
illustrated in Fi ﬁg 145 % 1dg slevation pfthe panel of Eig$i0avitiathesuppers membenef Fig.

flexibility @bis I they can be easily inserted into the openings
bet ween t he striéral’gpe&r}?@?é%mghd cross-nmenbers 102b even though the overall
fully extended size of the panel 108 is substantially equal to the size of
t hat opening. This) of_ course, provides a distinct advantage over systens
inthe prior art wher PE$ TIeheOF THRPREFERRED EMBODIMENTS! | exed have

to be inserted in%\o n Oﬁeni ng, of @gout the 20 same size. By inserting

support nenbers a %’%861" Inédsy%ﬂ’b& H §55eEaNeR, Withithe present Hivantion walizesial s,
t he paoel W tdnventiéh éﬁéﬁ;},@&gﬁ : [ al i i n.some
situations. TI?e rei r??sol(rggerrent nen%g%@ﬁ%ﬂi%asgﬁ‘ggﬁiéﬂigg%ﬁ%%ﬁU%fommghe

sheet mat er i amagfix definifig abtRinign tie)are Uiad)! rectBRANS' inPsHabe BN WiRiYh QF l e,
t he adhesi ve cou] d be, provided to cover tEe entire facea}?of a flappl ﬁlqgf

126, coul d b¥CRTEHF the present iyenton ¢and dispwsed.t Fie Supportmembert typfcallye
full width A | di.b ided in.internittent |i | th
flap o ot her sttt JBpRay ieroshl Slercaior s d C2hdbat e Fepenisctnent
b | ceonkentti peals ! he sheet
e pou, Conbesie heabersho o it FORAGRGF L MBSO b0 Z0ERRs, .

material as well. 30 It will eci ate réferenc

by rehbvi ng dmetustippatly ass vepsallRckhgNfReh shcinched HEmRAL ShbskABEAHT e
col | apsed b 'EI l di ng t he reinforcenent 16 Decenber 2003 |1 nenbers 114

along their ture 13 yvhigh the; gedlingsystem iemeonntede nhaluralityeof herizoatatd

d tend i i hi ith t d h 110 d
112, Cr e ne o ToBRAborE el | G el hrateF rol RGeS ermendiciiany todlfe &
can be staclseihgess 5d hiatthatREdin gb;liag ogéﬂn%é‘ta& eﬁ;@}lhe?éb%"i’w@él{ Tl pcgjgélg

I
pur poses thereby saving consi der xpense en shipping panel’sf use
in a drop céRImerys gxesalemsuspéndedrat filer saneeeltvationtas the stririgewd. | Thearingss aed at ed
t hat id‘ue panel 108 .as descyi bed above can be nodified by incorporating a
decorati ve CORETIHUD inyerted dsshaped erespencyienias ilfustratedain Eiga3 so as to

h I i j ic.fil.n 134 h i ke, h
L ot hane or Cuiuis hdrS e bMAGS |08 b¥ Bl ide o Teal ot Tog, ity °
112, which beingadepted t6 kepgorce pEﬁpmerhizec@?%%#f.ﬁ]p%%di iﬁlta%aéfaa%m wItIifﬂIaJ oom

in which the ceiling systemis nounte terial can be sinply a
flat sheet B8FeseRf|iBy@Wionraswilll be appuécdatbd; the T-shaped suppairharenitees H0heasnd

wWith a patterr coul d. have a,wod grain or other decorative pattern

i nprinted t ﬁé‘ﬂ%hgg‘?rﬂyﬁ%‘n“&’ %?Fg qu‘H‘@I‘%ﬁ%’ qpsaIEisp thatashoylger u@m@ﬁﬁﬁg@m

| onessur f aggestiretBinRared L filmor related sheet of material can
be adhesively or ?5 gt hervaggg@‘gygh?léd to the panel along the bottom face of

the | ower sheet Otheraymsioflbusbbdsioh sjsinPasid be AL bhat 4 MFSREHMH tem of

descri bed ahove or other material nay al so be applied to the othér panel
enbodi ment sPEAYRSFescrbrahasipseveninibelvernr fndtemali bed bel ow. Exanpl es of

decorative coveri r.fi.lns | d be: @) supported vinyl wall coverings
made by Gen Cor p'}_ ‘%Pamfwgg? PE’(‘F‘B%‘ agerrdss it the prosent inveatiersisused
In wrappi ndillagedtad iPRips! 1 AT KOHI362KF vkt seen in Fig. 5, each panel 108 includes an

30 upper planar sheet 110, a lower planar sheet 112 and a plurality of parallel reinforcement




Muni ch, Germany. c) flanme resistant papers nmade by Pallas Inc. of Geen
Bay, Wsconsin. d) flanme resistant papers nade by Permalin Products Co.

of New York, New 25 York. e) woven fiberglass nmat from Johns Manville of
Watervilte, Chio. f) a flanme resistant non-woven #TR234gByckefibappthx V of

Fl oyd, VA which has been quilted by Hunter Douglas |Inc. of Broonfield)

Col orado. g) a flame resistant glass paint? on a glass non-woven fabric with
the paint 30 bei ng manufactured by Kei mof Holland. The glass non-woven
fabric woul d TRERRETS | srafsubssantigHy Stshaped cross-sectidrt Theagmperand10G@r flgnadsheons

alternative tne | agonal support, nenbers shown in dashed lines in Fig.

5, el ongat edta'g‘rﬁ @3&? r?@%’rﬁ%m%‘ﬁwl?ﬁﬁs fiegaade pd a somewhririgid material hagicambrees
d qye : d ch | mb f.a.rigid

mator 8] whi Co ey 0" sanrien ! 9k Srked RO B UBREF bn i R Y eRafiBriE GLLEM bed

panel 108 i nresestyme fidesHoand o eﬁhgtﬂvj\fﬁchlrl’lﬁat Hzoid%bié‘ﬁolg@ggﬂ%%ﬁ et bf £felBl OF

the reinforcement nenbers 114. be appreci e end caps prevent
the pafe( fr&eftiBgresiapiatriy. Ber éXampe, rfitteeglassriiberg smb&ddedtinn &Pdic REinGAUr Se,

coul d be renpved.fromthe panel for shipping purposes and installed on the
panel once t W@gf)@ﬁgﬁl%p%‘?ﬁ? “F&adi? ﬁg%"ﬁ Prﬁélﬁhllﬂ%atﬁgd’ platively long anidtlyins ¥he lengthAs

| t ti . b it .t i.t.wi.thi th d
of fhe pane| Ytk BRsEARLCABAICHA a8 0828, SiipterColyi: inf dhudspetial B frednns
coul d be madeneihclh ThediRkhessiof i dlaRABEEARONABE Gio Phss Thdi %@n@%}ﬁn@%ﬁfvel y

secured to the panels 108. Figs. 18-20 1llustrate a secon 38

of a panel ithaadedmicranebutipréfetahly qu morithan JWmidroasanthwpediallypl 0-08aficrohe et
mater%@l 140,is reiI forced tﬁri nc{_‘it;al ly in one direction by a furrowed
rei nf of ci ng SAEN4! fjonndisaytable fardhis pyrnose is 100GSMelass mt%én:mmfaﬁuﬂ:dby

define upwarg Lng trapezoi dal arnel s 144. The
trapezoi dal c%wgg@owgwtg#ﬁ%%m% %ﬂ?gg?‘ﬁ%v?g?“ﬁgﬁﬂéaﬁﬁﬂ?h ﬂ\éﬂﬁ'gp’ﬁ'%ml n
conti guous &DIItGlasspeh it Faphd ahd Ad1dtRInald PRRAEP Wi th the |ower sheet materi al
140.- As nmentioned_previously, the bonding could be done in any variety of

ways so |ong as alBsoepper and bover shasts of aviterial abetuetorn pledetesrhinia stienghigk mber
and the | ower _sheet. materi al . Aﬁﬂéall be appreciated, 20 with an
arrangenent “SPFetHAngs W’Mc f5a dp byt spingerscld2g and enssipembers 102hof the
curvegs as i lgy I Ny Fi nal | er, .deqgre owawar.dl.y. but
only in one dmrg%%nbfﬁt{@i Bé%a??%%%éed?tﬁeaﬁ@&%i g, 1o ﬁﬁﬁﬁ?%ngfﬂatmh are
subst ant i al Irgtaimedireayardiled uh hﬁtﬁ‘ll’éfaﬁaﬁs"@? diréififdrt i
illustrated. This abili tlé tc(t)a?l ex the pane ;sﬁtk}llomévgr?agﬁtgnm t ellgg‘rrlhelfht o]
be easily i AseforEgd ifiom elongatedsimips of mstenizd i 16 tmt ate pregreased G0predetermined

“menbers. :02b_25 in th . for the ceili em Th
S T T necn e Ieatightsd that fudy Gndb Blica, ot et angles: s cthast lopaians. SFha swpapEy of
t he | . i 4 hi i t 14 ft t
e ot o, MRS RN buc 4 Bre blefinhbl IR R e ottt SnbRas L |

to tRE panel il Theratases are prodded 26thdQodutionyaeieed ﬂxead?dql?xpﬁéria?rl%tis erial
t48 is seculrfcﬁge[{o the trapezoi dal reinforcenent nmenber 142 30 along the top

surface of anghiess losptionsnase spaceddram sach sdgeeof thatserip approgimaiely one-
adhesi vel y r-wWhse. secyr.ed .t o, t he reinforcenment, menber. .in the
same or 1@9@233%? ?@88‘3%% #EP' Hﬁﬁh’érmaa%“cf'h\é’gf’%imﬁ Wér‘?‘ﬁng"l%ﬁar
was secur edillustritag! iaViEE. [1 Lal . | t hN. Fhg. .24 the
bondi ng of ![ he rei n[f or geﬁeﬁ?yng?rﬁfg Iaébdpt%g f{aﬁéliséi]éhfefﬁ Jnaﬂivg&i %"{b égﬁ agé Win a

full |ayer twtémediatsbody 1280vidch issapprddinatelpivete ihe vRdeh of2ach ¥f thi flapSi THE €
i ne,of adhesi v«=1‘. 150 or, as illustrated in Fig. 26, with parallel |lines of
adhe&Pve | SEERe lings,af cawreialawthe flaps towbsifolded raigtive thehaintdamediatebodpp By ng

adhesive s : ' ' Nty or. i ots or the |ike cqould also be,

enpl oyed. x{gig‘.“%% ée‘gftﬁEH\N‘gPé&E lﬁg tg? Sﬁ'}ﬂs&ggto'hF (g?q;é eﬁgn?é?f‘ g%%g ealternative

appropri at émeans for maintaining resiliency in the strip material need not be employed as the glass
fibers provide the desired resiliency in the material. Each flap is provided with an
adhesive on its outer surface to engage the adjacent sheet material 110 or 112 50 as to be

30 securely bonded thereto. The adhesive could take numerous forms but a porous adhesive




The conpl eted panel 146 is probably best seen in Fig. 23 and, again, wll
bend or flex in one direction of the panel but is substantially prevented
firomflexing in a lateral 10 or perpendicular direction due to the
trapezoi dal ly shaped channels of the reinforcenent rrerrtq@rDechﬁ.,be;l' 603

rei nforcenent nmenber can be fornmed froma sheet ofmaterial that has been
creased in opposite faces at spaced paral [l |ocations and subsequently

fol ded. the panel 146 can be conpressed for shipping purposes, as

il lustrated imRAdeiRysEME7Clemigi AG of Domayiims Switzeriadd amiilestamiadflanonaktant not

appreci ably changi ng t 15 i,guration of the panel other than to nmake

it slightly %ﬂT ﬂ%ﬁsgﬂﬁaﬁ’-‘sﬂﬁr‘ﬁﬁg? hg-i) §§F%#Q§H@§%ﬂg the straight faces |60

of the reinforce r fold.into t contoure

confi guration shg%'st‘ivn EI 8‘ réfga.tpd;\f:aégfodll%ﬁﬁfwcstlﬂgheprﬁ Preemant rBEmgS"Fcar'ﬂI%}c

conpr essed f oapablilityndthiie P R[S S0] BStd"8bnd AURECHBYe a%agpgcrqespa@ﬁree&ﬁem n a
or

shi ppi ng container and by utilizing an appropridte materi al e panel s,

such ad a gl ambegs bethamselvetmapsotmeasssatdiycetaineatic pliceyinatesiay ) 10,122 pegpaked

wi |l reassung,thei él norpa) configuration of Figs. 21 and 22. For purposes
of the presefatfnspipdendeamneihepanglcallapsiplsby sa9\ang the shestsofimaterialsevarg cathe

t hi ckness of 4@ TR i,.0g.th r and | ower sheets to shift
laterally re?tgl'te f\?}eh?lfe otme?ta%@ﬂ%ily ﬂslgif?#{ I yfﬁﬁ’?@?ﬁ“@‘pﬁ"}‘gpsﬁ%@'evﬁ&? _%9] PG,
reduci ng t hediabd Bepgorohembe 13078k ﬂﬁk'r@i@ﬁfaﬁﬁiﬁa 'aw«ﬁd’n@éivﬁﬁyfnﬁé Sithe

of the upper and | ower sheets relative to €ach other. there were no upper
sheet, such gi8ss fiberreinfonteddesie matestabmay bedfagosallyifse2d irite eaahrcefg 32 defineul d

occurléf the%fh%rroﬁ\ﬁed rei nfarci ag sheet were not allowed to fold laterally
as i f Tt wer¥™WeEHingsheermatenaland adjaesnt spinforcemens members. Jhesetupperamempersri g.

2gai n, 30 uppey e FEed B B Noel f £ R U RO it . FoeTe suppor

‘respecti vel ymemberssafdedhetel)in avénydell ' L gggg%ﬁ;
defi nes upwar dlz and downwardly o%gni n‘é&%@n %@dd%g%gﬁgg;f&% tgﬁgﬁ%&e’flg{eﬂo
of trapezoi dinetandesiredciBiven With thersuppors nesilsets irnseitedin édvh delly Rowews, thehe
engagenent ar eal of tbhe rg?li nf rcgment menber |68 with each planar sheet
menber 164, PRBE Fan PaLighy flaxsd Qrobsmtasotlimstiated g jgsreht oarldas Ast wilhde

panel jsshown 4 k 1 Thi | ows for, a nore conpr.essihl.e panel
and as wil | aggrég?)%%c%ttggﬂe g%xbb-amwﬂghﬁe Isa,tléeg E B GRS rfﬁ?ﬁrtegéPWe t he
r ei nf or cenmemipenitgd detwased thé@rif @:@402%6&&0@%% &g{ L Lyt O

t he panel can_be regul at ed. Fi%. 33 shows the pab%éi I(?%Z&}i%ﬁng n‘gﬁjﬁ‘é{”ﬂ
conpressed dBHY eyignded sire bfithepanel 108 is aibsntislly equal 2 thersizd bf tat opening,

mat eri al s) | return to the normal configuration illustrated in

| i
55 o) o s, BT et rowieh £ alkinPeadyaatis oy eresyRiemIsin drtprat ant Wborarigid | al
ili d. 1 116 = i i nbodi 172 of
et on wprfels that B8uidhot b Yot i fexBy hixld b SERREHI o o/ Geling SHRIGRE " 5,

so a0t o i neameeizepper and | ower sheets of planar material 174 and 176,
respectively, and a reinforcing nenber 178 therebetween but wherein the
rei nf or ci ng’ menbd}Y insergiag isnerprbmenbaes atl specifidd delacted iatiationsy &ni ng inhiirthe! s

180 that ar nti.all,y trianqular configtu-atidn. In 15 thjs

atiart gerren? ?l?%‘ ﬁgygﬁégg‘gﬂgfﬂl%o’r ct%gr%'ﬁn? dhay ’Hgy #érﬂ%f“l PTEPREANZHC FOIBS anar
sheet mat er giglatibhg, 176 is a relatively small area which allows even nore
conpressibility of the panel. Fig. 35A is an enlargenent of the circled
area in Fig. 36 die reinfosseraertinmemisdrs dikhesi beadiRsivalyddadad URS bkt indltdrial

poi ngsd |Inf %&gn‘?a enent of the reinforcenment nenber | 78 with the upper
pl an&P sheefl dHt anyzspitably mangier bet, byrwe ofexample Ahoddhesive panid begiovitied

present inv ryc;",g ISk trated in Figs. 39-.41 and, can be,seen _to include
a lower pl afra?ar sﬂtehlgt% nlr#t’é‘?ﬁéﬁ@%i ﬂaor nﬁ?‘ﬁd PE PrVifedansaRtinRons ipesigiang
subst ant i al the flab bubRot ok { i ﬂg:ﬁ L el nt
menber 190 overlaid ?)n theﬁlgmgtrﬁgigﬁ?’?ragéne ﬁv@%ﬁ#\ﬂﬁe&%ﬂ%@ﬁ%ﬁ%y

r ei nf or cenethe flap wbether 88h dpglicadens dvis cdhgeivable tasvhvasistbitcRenomenb&tould

channel s 19% oé hr apeﬁgi dal cross-sectional configuration and is bonded to
the | ower ptEhaF nedtars!dedgrapirasonically hosded tor ba shest materiajaswetl. 194. The

secogglary reinfo 0.ks_overlaid ss.the top of the
primary reinfor cgﬁe%{g?@én%é%g&%ﬁ§%arF§%CQf§ftPrf§§S'Lpgmﬁﬂf Py gm0 FERRPT
openi ng chasuigd $30L RGmOéach canekeipdad] WRVahWer i lﬂgf ' U;Bg@f dly
openi ng channels are w der than the downwardl yag%do efﬁmgé%gﬁﬁz S) e
downwar dl y openi ng channels are sized to conformw th and receive the
uppernost structure of a downwardly opening channel of the prinmary 16

Decenber 2003 | ~ reinforcenent menber 188. The upwardly openi ng channel s of
t he secondary reinforcenent nenber 190 are adapted to be received in an




10 bend in the panel. This, of course, is permtted due to the fact that
the secondary reinforcenent nenber is not bonded to the primary

rei nforcenent nmenber in the upwardiy openi ng channels of the prinmary

rei nforcenent nenber but only along the top or horizontialDedeider 2003
engagenent 198 with the primary reinforcenment nenber. Figs. 42-44
illustrate an alterative arrangenment 200 klo the panel illustrated irtFigs.
15 39 and 40, wiith this alternative arrangenent being identical to the
arrangement SWBRSTS I 4piqg theiocraasds #22 souhatehere Biforcamentmbabete drd Matieh@ and .
secondary re'é)%%cerreag%l nber .190.in parallel relationship with the | ower
pl anar sheet pasais! relationsiup Wi thespnpegandigmer shests Hé andrd 2 asspectively,

illustrated idyiG : r nas. _sheet, nenpers 186 apd 202 .are
i |l ustrated ﬁi Iggtg?%%‘gﬁﬁ ! -e%ﬁ‘z‘éﬁﬁ?ﬁh%ﬁ?ﬁwpag?lﬁm"ge stackedasi Hugrsesdin gt
204 of a panH) irite aganllr fed €5 o i Lok i anel
204 i ng¢l udes upper and | ower plﬁmﬁfﬁ?ﬁgﬁng?‘%&bﬁ%’\gﬁég%%%ﬁgﬁg%%’g?v&en
respect i vel ySURPIpg panaly for esmino depeeilingephien. 210 and a pair of upper and

| ower secondary rﬁéﬁ{ oh_gemsnt menbers 212 and 214, respectively. The
primary reinforce reirEsnse o Fig 1dpihaitlibg appreciatadnihat theypanglel@8rey descaibed| s

216 of 25 tr i Af | ation but the primary reinforcenment nenber is
not directl yﬁgﬁgg?ﬂgg #@{iﬁgbl%ll%ﬁ%o@ﬁge% Hﬁféﬁ%tﬂ‘fea?%mqﬂﬁf‘ﬁ Yer ohelasgtemsHaar v
r ei nf or cenergolymerpprefer2oi¥ a 8idem &?li’éarfi'fo r t.he prjmary
rei nfor cemenrﬁ0 )rr?;nber'E Zlo?gl ongaﬁgﬁ“{zont a F%ttﬁlé%‘?%%é@@?ﬁ% lggto\%\g'grllkﬁ%‘:h
respecti ve #8aeethanant)nepprene fifm, tohke oD epdsed feie S fAhE BRI she®@ TE \whigh €
secur to the .pl.anar i]ge.et menbers al ong horizontal engagenent areas 30
220. The se -ﬁ?dgFRF é@‘? biscressd tortherniesionpfthe deomiin avhichtheaeHingtshstemlisit
inverted relgd t h so,as.to, be secured.to th rimary
R e BER ARl R 1°unBn SR SRR Of sOicum aifeivbrdould be

rei nforcenent nenber across
t her eof subdirmowedbt ythaprvide emibbhrd WEEY ' i i
enbodi ment qof the invention shown i n&E%‘gggéjggogE%ﬁgﬁ&%é%gg&%ﬁ%bspgmer

illustrate QPPQ&?'@‘Fﬁmﬁéﬂbmmdtth&E&.dfhetwenﬁnﬁ&ﬁﬁspbéﬁiﬁﬂiﬁk@@r%&?ﬂiﬂgtﬁe pai r

of parall el g)QJ[,%nar sheﬁés 224 acp .226 are_interconnected by a reinforcenment
5 menber 22 SPrface ot the panel anq this i et refatec-sheetef paierinkeandeadaesively or
secongary r gihefwise SRR ' 2 i oVvi rigidity ip a transverse
di rection tofﬁ\‘glsg?l rnardytegfcl)(]rE t’?‘%ﬁ?@ﬁ%“ﬂ‘ﬁe\ﬁ%ﬁh&&" gleellt? i°hS ebggmggn&ﬁhl%o,
t he pri mar yofthe panelc Andegbrafioe flrARs 43R k nﬁg%%@ . y
t he sane as ttge primary rei nforcenentnlr)rzdn%)e&r‘}dggggﬁg. thlgﬁégatbgg#’#%dng
upwar dl y ant? {88 RHE pams} eabodiments ofthisahsertivg, ohidlr ap desiribed bélRw.
cross-section. Tﬁg saf:onggr(%/ rei nforcenent_portions 232 are insert strips,
as illustrated i mErges 2deqoraffve goxenpgsarfims vastld becei ved in the upwardly
openi ng channel sgpf t i Inf -on.~ Eac .

e rent Eerie ] 3l B S HaodiOR 80 o el Gogmibes, Meiss,

secondar yrei nforcenment 'stri S a cros

subs@ntial ly identi cansmpomha\tinyaxfﬁlﬁqlaas@gﬁﬂﬁmﬁhﬁééﬁm&fgﬁo}ﬁwgw}?p@g& si de
wal | s 236 of.the strip, which extend perpendicularlTy to the channe I'n the
pHrary 15 r%fi nforcenent portion, are tapered so as to converge downwardly

t hereby to xgh ﬂr@%% t he downwardly convergent walls 238 of the upwardly
openi ng channel's” 0 "primary portion of the reinforcenent nmenber.

Accordi ngly, whes) theﬂ&ﬁemfaﬁi@;@rﬁ?mhﬁh{ci BEGRLS &SWiiffogﬁd W thin

t he upwardly openi ng channels o rei nf or cefrent “por M-t he
reinforcement nmehiver flamstesistantpamtranadd byPdrinalit ®réducti Co. oFNewa ki 1ewt | |
be Zg appr icci'rgt ed that the panel has substantial rigidity in both

| ongi'tudi nal™and transverse directions even though a slight degree of

flexing is achi exabl characteri stjcs.. pf e mat.erjial from which

t he reignf or cemsﬁl\‘:t\j rreﬁ%%ﬁs&ﬁglg%m ] qmﬁﬁps Maﬂﬁlﬁ’&é@a'&“@hﬁv higs nat eri al

240 f which t i ke T ¢ b ded
rom whi ch tfhe S@ﬂﬂ:ﬁérrh‘suft%md?lr&@@&{‘k'ﬁﬁgﬁiSlg-gstZﬁigx”H& g@?@}@m ded

and as wll bhe appreciated, a nunber ofsuch stri can

conpl i ment dfjchbasrheen quitedttyedwrerDsugas Inof ofBicomifidld, Cologado55 and 56
illustrate the ¢ rrpresai bl e nature of the panel 222 which is permtted due
to the flexibl e®hat urktYre fesistientslasapamt omavglassinonkwoven fabuc swthehe pamatber

228 30S nadge; i regl at ed)..dependi ng upon. the amunt qf
pfessure agglﬂlggldﬁ? gé@;[tlkéd gfla{%g‘?"gﬁ@%“‘ﬂe% %ssﬂgﬂg%‘lg’n%%}c‘f’ CRMAFOFt enent
menber s w AllkstrookbfFinhing. 30 t he contoured configuration illustrated

all owi ng the panel to assune a thinner or shallower cross-section, again,
for shipping purposes. In other words, the panels can be 16 Decenber 2003
17 forcibly conpressed into containers for shipnment so as to occupy a

m ni mal anount of space conpared to that which would be occupied by the
fully expanded panel. Figs. 57-59 illustrate a ninth enbodi nent 242 of the




15 engagenent, along intermttent tines or dots or the like. Atenth
enbodi nent 250 of a panel forned in accordance with the present invention
is illustrated in Figs. 60-62. In this enbodi nent, a planar sheet of
material 252 is bonded or otherw se secured in a SU|tah|6%éE%H{b%théB an
overlying reinforcenent nmenber 254 that is simlar to the reilnforcenent
menber shown in the enbodinment 20 illustrat®zd in Fig. 58 but wherein the
upwar dl'y opening trapezoidal channels 256 of the reinforcement nenber are
arPangement vgulLd per L not oy L S e oS PR BestBes i Fie
also nore fle 1?\{8115%34%@%’&/6156 adishewn iim Figsh 45+ | Mokt b@uﬁﬁféﬂtﬂ?&ewdbgﬁk
enbodi nent sh (\M]dl n_Hi q%? l57 59, . The | ower exposed face of the sheet 2
whi ch face is oxBUBRIYT sipneased Uathaped chasmel remrsshof & rigid araterel vehich areg

h
o) astomeri ¢ pal g o mo oy BB AR AiOscaPid pafr t%ﬂﬁé’rﬁ%ﬂxq@ara

t her nopfast i cretationkteip i tetibndigdro Mﬁ?c':io?n Jf'tﬁé@e rbfcBnRi ﬁegb%&hﬁﬁe will be
neoprene film as described previously with re erence to Hi é

uret hane or nifpprciaied, dlmentd caps preventthe dane fidet coliipking, 4s 1|llmstrz£z§d ﬁ-eﬁgg ishgd
above with re§

Ge to Fi 0 14, an the |ower face of the sheet 252. The
el ast onetic pdﬁ?ﬁ’e? CQPTSEV\E‘R\I% € pemeyedAmm the wcbfﬂﬁhmnwumoasmémsmﬂedent
W t hout vi si r t esult, -the 16 Dec rrber
2003 18 panelmngtSI% I%gl%l Eg':&‘r)rfaltlr?d?‘ﬁl CF[}? g} re%%f Scffgmaté‘nﬁtf%%ﬁlcc?ﬁ%ﬁysﬁé“s

and shi pped ialtermtive therentiaaps eduld Rebe4Nf @ ﬁﬁd“ﬁﬁq?&blﬁent&dl Earrc‘:?fr%sheagh

|nstali tion. An el eventh enbodi nent 260 of a panel In acco

present” i nverPc aeunddhe end, SBY wepdf exaniplgghe &d 6dps ciihlcﬁbﬁﬁbd&%f@ﬂhnb fesistant
| dent i cal Ilustr d in Figs. 575 59 except that an upper planar
sheet of mat ggm%ﬂ:?gg i% P@oﬂn{l@ e ¥elH peuE emﬁerlo&m across the

top of the reinfongaephoTRERASe 4 &céﬁfeﬁﬁﬁq%b\agﬂ%ﬂ Hggéqrh&c‘émm& the

bottom sheet material 266 IS secure

rei nf or cemenipresemtiaventioni wherained Ioveer ghebtametesial 4@
characteristics to that of the panel illustrated I nS!E pgintcxpall{l 4%Rave

slightly nor SUEStnd X*}'ﬁlﬂ?ﬂi’f%tql%ﬁomms sheet il 42 thpnad fcﬂdeﬂsas illistrated in Big: 68 to
il lustjsate a Eﬂﬁé I‘é‘gﬂ% nent 2 of a panel for med in accor dance with

t he present i nven oW warghy, openiRg Frapezeidad h@mbpbﬂ trmoqdlalanar
heet f
separ at od Eﬁb?*‘?ﬂsrﬁ'?‘égﬁg’gﬁaﬁ% WHERRGE sffBrdemdet Hertek i€ i ritempin Agme

openi ng chanfwbso-mmﬁtmmshmvnhﬂﬁléwmﬁé&'nﬁjaiénél‘lﬂ |
rei nf orcerren&? ﬁnber s simlar to thattif Fig. 1565%5121%%%8%‘1%%0%&3

t r apezoi ga: cudd pe ﬁoﬂ% usT]nyg\rmew eﬁWa{jsgmdloag as gqagsitﬂve bOﬂé a8 gr@;‘idédﬂel
trapezoi da th the u n wnwar irections is slightly
greater t hang{lﬁgﬁh’g rk. ﬁe&gﬁgﬁ??}?ﬁgpﬁgﬁt'gﬁ&%ﬁgﬁt materialo ghs will be mmatng
enbodRfent 2with ah afafned ;gqgf resent jnvention
Is illustrated in Figs. géagﬂlh éQh 'S %%%GEQP%&%%? W VPotter

pl anar 20 shidlastrated imFigl 18, ﬁﬂﬂtoar%a?ﬁ?degi@é@@ﬁﬁ“%ﬁlﬁbuﬂohg‘m%ﬁ@dxrectxonofthe
i nt er connect ed mnd aced b rei nforcenent nenb 84. The .
r ei nf or cenerffat £ Fapezoidal ﬁﬁ%‘m&isl y44 substantidllyt preventt flexingsinratrensvierset he

nbod t 7 | | ust th bilit
of the panel- seoni & Birald, ThSRITIC ek Rl ewteP'fS‘FC 3¥s s paBedna’
wherein it vael elasxl}emsﬂwdaﬁtoathe@ﬁéﬁlngb%eéﬁ tﬁé‘ﬁn&é}gl grgssfﬁl@ ?rs 10%b

corrprﬁsed a sllght anount w t hout “buckl i ng e res

cenerl pﬂmcmmforathd|ceﬂmgabfstemrp'l‘bsstlmibs§b|f%ﬁld%€cdbﬁ%lk&%:ﬁf
er into the

th f to furt h fold | at t

coﬁf rghp a'? |r %ﬁﬂﬁ{l‘fj& Eﬁﬁgtré@n?%ﬁ 02;‘@ lr7’45’ %h%@r"\?ﬁighée\ﬁwatgnﬁggﬁal ly buckle so
that the panel c sse .for cost .sa s d n

shi pment . I030 Fi ggﬂ bﬁ *%ﬂm k¥6 ?ﬁg? TRSTT JRYStion, §°e6‘f‘\1/1!t ufé(b tg%o
descri bed plcel\hngqnaﬂlql 1146 |§mﬁﬁdfslxﬂﬂm‘{\} &ﬂhg Begﬁelng&h@geéfgg%gé 18130 B’Mt Uhe?e%'?' :

be appreciated that a slight anount
an upper sheet material 148 is secured to the trapezoidal reinforcement member 142

rei nf

30 along the top surface of the trapezoidal member. The upper sheet material can be

adhesively bonded or otherwise secured to the reinforcement member in the same or




19 of conpression, as seen in Fig. 7 7, is possible w thout buckling the
resilient walls of the reinforcenent nenber 264 but additional conpression
of the panel causes the walls to buckle and fold) as illustrated in Fig.

78, so that the panel is substantially thinner thereby 16qsdteWibeg2b@ssS space
within a shipping container. Figs. 80-83 i|lustrate a sixteenth enbodi nent
286 of a panel formed in accordance with t present invention. This panel
is very siml ﬁ t he panel q§scribed previously in Figs. 60-62 in that it
includes a | o %%QF Sthcreniercrmenimember sems serured todhipwrer shegt metetiak 14290
wi th upwardly \ 4 1,d nne 292. spaced by cl os tri angul ar
shaped channeﬁ%mggﬁgﬂislﬁfﬁ%%ééﬂ%d%gggﬁ%%gﬁ?’FW@gﬁﬁﬁﬁ?H¥§nﬁﬁéﬁﬁ%é°ém%%ﬁﬁls

that arc of Leueriezvbeialts §EQFRySRTRRR OREIQUIALA0 HE1 18 5iRRAGR 290

al ong the upper surface of the reinforcenent ne et ween

channel s 294. lipe stipffesiveribhiverasanBstravdd iatFig. 26 05th 8kl ilmeE08adRQive 150 or,
positioged across the top,of the reinforcenent nenber and extends

per pendPcul ar FYTEHIQN5E PESYiRHSE: Baphothpemetdipds afapplyingadiesivesuchas amertdttently

provi de ri gi dj l.in.a direction transverse to that provided by
the reinfor celr)r%ﬁr?tc‘o%é rrrargenlo@%rq&%d "lﬂfl%?e ?rﬁgl%%‘ﬁé?‘g?‘g' LY aidingRr yligasonic bonding
per pendi cul ar mdy asetbePprophag, support nenmber 298, which can be made of the
same material as the planar sheet 288 and the reinforcenent nmenber 284 and
as seen in Fig. 80Thépempises! mndbiv6apebbabbpert senGhFigel3 sliergsn bodVoal

i nverted U-shaped .cross-sectign projecting away fromthe reinforcenent
menber and haﬂ’f%lﬁﬂ’c" FeApn af the preel but issukstarally praventzd fuim Abxing i alazrilt y

f tabgg302 .t o, ext end_d dly. T _secfion of th
Cabs 253 e RorpefthaRifh BBk XS YT b g e R P Taent
space 296 of b 426 TRk A foRRARRPSmbr dahBe T if TR Aler BPRELiaPRaADs | ©

mechani cal | y connect the support nenber to the relnforcemnen

support menbeiees sreasedhiorapposite, fabes arepated ganilel loeaticisning 'sGBsERfikntly folded,
menber byposi ti oni theE‘s]g%port menber per pendi cul ar 25 to the trapezoi dal
channel s and sl i d?ﬂlf&aﬂ SpRPe cormpretsed Sarshippingpurposgs.fas iustiatedihBigs7s

until it is hably It d..Aplurality of the downwardly openin
support merrb??z d(’r:xgg g%@sﬁﬁ%ﬁeg 5?’8'§W§518% TP@P%FS’Q&WF@%@?YH%@P& @ in
Fig. 83 The confipattionsfthepsnel 8 ' ' kaihdi £y the .panel
so that it has \(g??ll i tglebf |eex?%?f}%’3‘g *.“ﬁ“%ﬁ%%i‘@'&é‘ﬁ%!%“éﬁ%ﬁ 8%‘%‘{’%”%5.‘5)‘30
To the ext entapsing thersomaight fanes fl 60 wf theereiforcemenhmeadh 65 bickle 0P &IMERB thée

vari ous conpgg tnts of t.he panels described can be achi eved adhesively,
ul t rasoni cal y? b pgRguratign shewnia Figod® Arcredinglyuicopansis ean beforeibly

cngates an uper ot ohenPRRadpARRET LA bR AS mikEiied itRRcRe
conponent of cottainpraad by ttiNtihg aheal%?;@llf’ﬁ"&é ahaeridr Wﬁ'l@ﬁ)agl?ﬁ}’%u&{"% 2Blass
|

I npro @d panela’I@or use in a drop 5 ceiling systemor er simlar uses
has b Fedheasimas desetibasl previausly, ethef panebejwillt keagsurhie théiexiopnki t y
of the panel .| |t udi.nal,,or ansverse directions and al so for varying
t he conpressfébrl{ﬁéu%lg)o 0%%5'65ﬁﬂﬁ5?0r shi ppi ng purposes. The exposed faces
of the panels of Fbisurbsde8Bkihe L fi.ed by addin cont i nuous
el ast oneric pol _rrer,ﬁlsrgch as anfr%et dggrfz&g?éﬁ%%gﬁnngr\éﬁ?%q rﬁ%ﬁ%&ir?fg"f“%
descri bed, btewhigkndss of a panel without allowing the upper and lower sheets to shift laterally

relative to each other while the term “collapsing” refers to reducing the thickness of a

n profAl

25 panel while permitting lateral shifting of the upper and lower sheets relative to each other.
If there were no upper sheet, such as in the embodiment shown in Figs. 18-20,
“‘compression” would occur if the furrowed reinforcing sheet were not allowed to fold
laterally as if it were “collapsing™ but rather was buckled straight downwardly.

Fig. 31 illustrates a fourth embodiment 162 of the present invention where, again,

30 upper and lower planar sheets of material 164 and 166, respectiv.cly, are separated by a

furrowed reinforcgment member 168 that defines upwardly and downwardly opening




10 exanple, with regard to the panels of Figs. 13 and 60-62 and/or a
decorative filmas described, by way of exanple) with regard to the panel
of Fig. 13. Due to the flexible nature of the panels) they can al so be

easily inserted into the openings defined by the . stri{ggsdnRf 2003

cross-nmenbers of a suspended support system and the panels will not break)

as they are not brittle even when being fl4€xed for insertion into the

support system' Wth 15 nodifications to the suspension system it wll

al so be appr &6anmeisd! Hneft trapezoi painzbs-woubiibirenuBR trtbdamed of 18E ifvettbh dhdd

structure. 21 16 Decenber 2003 CLAIMS 1. A flexible panel that can'be

fol ded or f1 EREAPETP] ¥ 'tﬁﬁrqlﬂgmt membenhbdpéthieach planar sheppnermberd 6dy i d
I Si - at least one first

k of itk d f il di 1 t , :
Sheet - and - 50 PeRa M oot Bt Giont rebn s Penelofowain Fisscihant
menber that B3 TBhishllews Hraaist l@&ﬁgrctgﬂgbé A 9 28 wRll H% gﬁlgéft&éa%]ét g\lﬁg%%tg?%

channels;: and - wherein said el ongated channél's are

first Sheet @m@l0§amskgﬁﬂnesttbeneémmé@ﬁﬁﬁﬂ&eﬂﬁﬁﬂ*ﬁ@éfﬁb@&ﬁhh%ﬁh&’ﬁeéﬂh%gé st
sheet and sajd first rejnforcenent nmenber are each of a sonewhat rigid"’

material t hateERmRsessiiikityerf thamanek capdrepregslassdneBig: 38 shewanhe baberis2taund
t oget her by ' apel of claim1 wherein said first sheet and
said first r%ﬁm@%ﬁéﬁﬁ%@ﬁﬁ&ﬁg‘éﬁ&% utyhery 188 ARRAORTI2te| rgvilicniunasetials,
that can be the px®d wil retliifo BR R el m. : n.sajd first sheet
is formed int opa sel f 1l“?stupp%rti ng gga@.ﬂ%hgtqjﬁgﬁ%&aﬁe 1[3?41%‘(?? Upqn thsreiensq

1- 3 wher ei n Besstre duestp theresifioncyeofthe nmmesrgd utilised f urrowed sheet defi ning

opposid ely di rectéd el o&qat ed channels, at |east sone of which are
confronting with - 18% embogiment fl i7A of dleoprgsers dnventibs whidhngen
&5 ri¢ Ylusapiea il embod 7R of &

said first regj r..and.said fj st ef.. 5. The panel of
anyone of Clﬁﬂ%@%f%ﬁﬁﬁg;ﬂ;ﬁ%@gﬁqﬁg{ i gﬁ'r#'é? %@BE-%%% igglude ppper and

t rapezoi dal lowersheets 8€plah® b f ' | rse
cross-section. 6. Thee%aneﬁﬁagfsﬁgr%gagﬁgqg ’rgﬁ#ﬁwg’-ﬁaﬁké@gﬁ%§ﬂ%@?rlg§
rei nf or cenetherpatyeen ibut selareind theo rainfatcingr flensreeks. ddfivedP 89 elipWirdf) ahd 6

wher ei n saig first reinforcement nenber is adhesivel ybonded, heat wel ded or
ul t r asoni caPPYYPBEFH¥aretingchaanels 180 tha eeq of substantially friangular configuration. In

15 this arrangement, the engagement of the reinforcing member 178 with each planar sheet
material 174, 176 is a relatively small area which allows even more compressibility of
the panel. Fig. 35A is an enlargement of the circled area in Fig. 36 and shows a line of
adhesive 182 along a substantially pointed line of engagement‘of the reinforcement
member 178 with the upper planar sheet member 174.

20 A sixth embodiment 184 of the panel of the present invention is illustrated in
Figs. 39-41 and can be seen to include a lower planar sheet material 186, a primary
reinforcement member 188 substantially of the type shown in Fig. 18, and a secondary
reinforcement member 190 overlaid on the primary reinforcement member 188.

The primary reinforcement member 188 defines upwardly and downwardly

25 opening channels 192 of trapezoidal cross-sectional configuration and is bonded to the
lower planar sheet material 186 along areas of engagement 194. The secondary
reinforcement member 190 is overlaid across the top of the primary reinforcement
member and also defines upwardly and downwardly opening channels 196 of trapezoidal
configuration but wherein the upwardly opening channels are wider than the downwardly

30 opening channels. The downwardly opening channels are sized to conform with and

receive the uppermost structure of a downwardly opening channel of the primary




22 16 Decenber 2003 8. The panel of claim4 or 5 further including a second
rei nforcenent nmenber that is a furrowed sheet defining oppositely directed
el ongat ed channek, the channels of said second reinforcenent nmenber being

| ess deep than the channels in said first reinforcenent r?é'ggﬁ erein
sai d second rei nforcenent nenber is overlaid across sai1 HStbe@ngy\,n

rei nforcement nenber such that at |east sdie of said channek in said second
rei nforcenent nenber are positioned within channels of said first

rei nf or cenentreidetsementT meemizne | 881 Thk aipwfdWhepehings shghrsRC0the seco

rei nf orcement nmber is secured to said first rei n?orcerrent rrerl‘?ber. %@The
panel of cl ai AP4CTGFMmentRembernt Wrase adapied to heaeceivdd ifanr upveatd Bespethg channel

rei nf orcement ' one._over,l aid and one underl aid across said
first reinf orocer?eini %g%i&ceﬂc_nt%n%&nghe teoRday rRintoreameens menehec ks sotursdi d
second rei nf ao t@@ithayesRSSer Leh first mentioned .
rei nforcenent rrenber_éﬁﬁz. ‘Il:h%mé;)nz;nei oe?ﬂé%%ﬁaﬁgrmgmﬁﬂ% Vfﬁlf‘%?‘ﬁﬁ agd
second 7 ei nf Gitbereentingaustyiovat inevinitgenplodRidns SHI ﬁ&f@ﬁ%ﬁ&@%ﬂs ofengagement

re ? ™ The

pexpendi cul arn tghsai d channels in said first I AT or cenent nenbe

panel of cl ai'ftt13"GABRSH [mied. agairo il flekiin onedireniontinn hbos readity 6] AnBat ed
furrowed con ﬁggn nd. adapt ed, £.o Jeceived in one of said channels in
said first rzafté#gr ceﬁ%ﬁ? %}Fg%‘g} ‘.mdlﬁl.g' $§éﬁ”&§'ﬂt§ﬁ tag panehiwhenzodiexed. weilkbba
there are a éihtctythef rakdd idfy C L.pertions wth each
second rei nf gir,%tgrrent portion gg?ﬁgr}?leng%c%gﬁti ﬁ‘%%%ﬁg‘?‘&?é’ ce9ps &b o

first reinfoBpeansiy opeairigechanneld 392 6 DRGRHIREY réRfcdRentHEmBaNS! aidly APYRONE
of cl ?pms 1&%@{ urther includi y a decorative |ayer of nateri al Secured to
said frrst s i therpagsl. § This, of spuwseristpemmittes dive toghes Extrtkat the seddhAce
of said firsfa | d.decorative | gqyEr being secured to an opposite
face of sai dfe%r?fpgc?hs?ﬁggqe%ﬂf@lsﬂ? bﬁ&ﬂ?ﬂet%gmcp’awSelmﬁmwtsmmbaeunﬂ‘at ive
llayer is an epvwaiBodehingRAAMEE of i el .of clai 6, Wherein sajd
el astomeric polyner is  her m%ﬁ%%}gl}l%ﬁx?g?@ﬁoé% é’étt'{‘?‘ﬁgér &t%ﬁ'@f@gﬁﬁ?w 18.
The panel ofOrdioyanntabresd af angageridntiOR Mt ths Brishard reth A eaER mdmgyder i s of
a creasabl e materi_.al 3n4c_14,fai d first sheet is of a creasable material
1gs. 42- :Iustrateanalteratlvearrangement200tothepaneliIlusu'atedi;:Figs.
15 39 and 40, “lrith this altemative arrangement being identical to the arrangement shown in
Figs. 39 and 40 but wherein an is bonded to the secondary reinforcement member 190 in
parallel relationship with the lower planar sheet member 186. A panel so formed could
also be bent as illustrated in Fig. 45A where the planar sheet members 186 and 202 are

illustrated in dashed lines.

20 Fig. 46 illustrates a seventh embodiment 204 of a panel in accordance with the
present invention wherein the panel 204 includes upper and lower planar sheets of
material 206 and 208, respectively, a primary reinforcement member 210 and a pair of
upper and lower secondary reinforcement members 212 and 214, respectively. The
primary reinforcement member has upwardly and downwardly opening channels 216 of

25 trapezoidal configuration but the primary reinforcement member iS not directly attached
to the planar sheet materials. Rather, the secondary reinforcement members 212 and 214,
respectively, are secured to the primary reinforcement member 210 along horizontal
interfaces 218 between the respective members and, in tumn, the secondary reinforcement
members are secured to the planar sheet members along horizontal engagement areas

30 220. The secondary reinforcement members are identical to each other but inverted

relative to each other so as to be secured to the primary reinforcement member across the




19. The panel of anyone of clains 1-18 conprising two of said first sheets
and sai d reinforcenent nenber positioned between them 20. The panel of
dai m 19 wherein said two first sheets are secured to said reinforcenent

menber. 21. The panel of claim 19 or 20 wherein said rejghQloMLEBhosENDEr

I's conpressible, allow ng the panel to be conpressed bynoving one of said

first sheets perpendicularlytoward the otheer of said first sheets. 22. The
panel of any one of clains 19-21 conprising at |east two of said

r ei nf or cenentioprand doomethereohetbveemalvas dbssdbd drivish i
define a plurali t%q]of el ongated cel | s” bet ween sﬂ%l 1reﬁlﬁpgfc%§nn%c§@nﬁlﬁ%gl?es.
23. The panel'”"lr')’?i"d Gt /f the 10Faatien shewn th Figsondettent menbers are of

general ly S-shapeg.tr se cross-sectjon. 24 16 Decenber 2003 24. The
panel of claim 22%é§5-%§§ﬁé+sgﬁw 28 S1%h embrdimertigaiof Misrpresent inventiewhéreinmed

from an el ongafagdoSbirafe] f MRLer | hat. has been creased al ong two
spacedﬁl ongi I’il%i nal Fy eiﬁé%‘gﬁrn%‘@%‘ﬁn‘éé W %‘Tﬁ? Bt {HECeHIcgtad bea, remforsemanti ch
the stfip i smfeaibde282%hat Theluganal pAinaddiry el e-8h" om whi ch
each reinforcengnt nenber is nade, IJi sag? ra1 ragg%i@t{etnkeﬁgogerzﬁgl é&é%@ﬂ]ﬁ,
after the st FRSTeEmEnt prtiens 232Nveyich provide rigidiyéla traneered difedtio Bk priffry 26.
The panel of @,ﬂ&gngsﬁf cIIai me 22-25 which is collapsible by nmoving said
first sheet sPTOWRr B BEUAI5tmted inATgsed B and 10, the primanyfreinfonseimentstorsore23Gsis
relative to §ReroXWddgh | { sheets,. in.a lateral direction )
perpendi cul ar to the ?rgéleét%’ ﬁﬁ%?ﬂt%sagﬁherséﬁ?faﬁ?@eqﬁﬂw @?S@Fsme@wemh@' ofEig| of
any one of cltheseby-deffining Livesrdiy'eAd/dbwawadly 65Hing RhartibP 954 o Zoidal
oper a ¢ve| y connected to said reinforcenment ‘menber- on an opposit 5
theredf frorfif3%refcron: stheswseendary siinforepiar portiond)232 Aeiingrairapsat AfsRREd
ext endi ng pgﬁgﬁgd}gt{ha}r |y t.0 said elongated channels. 28. The panel of
claim27 wherei® §3i asﬂ%ﬁgﬂ?te Pribsrrecel vede tinthai upwarglycepeming chinnelssufi the
rei nf or cemeririni@yR8hfore Eﬁfﬁ.t n claim28 wherein.said support nenber
conpri ses t arﬁg;s]ﬁ atlapt ed 181 0 b rlgg'elg%/cg??&f%déﬂ’éﬁlﬂg‘?rgerBF“@&'i‘Eig‘f‘séi HPSrigetina
menber to neohfigiration yubsaneelty identidals RPR ﬂifg@% Bhpd:S! nt
menber. 30. The panel of any $(;_ne of clains 27- aﬂ;eg%ﬂﬁﬁht%llhghgh%%%ﬁ{&
me_rrger f u][t Is § et whieh rexeuid pespremdiont 1drlydto e R@hE18 An AHS Yrifdapym
sai d yreei nf or : ~
I'se r&fSt ¥ment portion, are tapered so as to converge downwardly thereby to conform with
the downwardly convergent walls 238 of the upwardly opening channels of the primary
portion of the reinforcement member. Accordingly, when the secondary reinforcement
strips are positioned within the upwardly opening channels of the primary reinforcement
portion, the reinforcement member is structured as illustrated in Fig. 50, and it will be
20 appreciated that the panel has substantial rigidity in both longitudinal and transverse
directions even though a slight degree of flexing is achievable due to the characteristics
of the material from which the reinforcement member is made.
Fig. 51 illustrates a sheet of material 240 from which the secondary reinforcement
portions can be cut and folded and as will be appreciated, anumber of such strips 232 can
25 be cut in a complimentary manner from the same sheet of material.
Figs. 55 and 56 illustrate the compressible nature of the panel 222 which is
permitted due to the flexible nature of the material from which the reinforcement member
228 is made and as will be appreciated, depending upon the amount of pressure applied
to the planar sheet members 224 and 226, the reinforcement members will buckle into

30 the contoured configuration illustrated allowing the panel to assume a thinner or

shallower cross-section, again, for shipping purposes. In other words, the panels can be




menber . 25 16 Decenber 2003 31. The panel of any one of clainms 27-30
wherein said support nenber further conprises flanges adapted to abut said
rei nforcenent nenber. 32. The panel of any one of .clains 27-31 wherein said
at | east one support nenber and said reinforcenment nenbgrpalettel 266 sane
material. 33. The panel of any one of clains 27-32 including a plurality of
sai d support nmenbers. 34. The panel of anyt7one of clainms 1-33 wherein said

mat eri al of s&;d L‘iert sheet and said first reinforcenent nmenber is a
non-woven f abRreibbicompzessedinte centaintisifor shipraemdotasge bbeupyhymiiiRakmenhidab!

I [ ' ' th I ti [ trix. 35. Th | of
Gl al m 34 wher Gest EomberrdfaPatRish Soldibe peipiodisiine dwly Sxnadatd pael
rei nf orcenent nenbey,.CoORARAI: L he ss. fibers edded in a resin. 36.
The panel of clai mﬁg%. m?e‘ﬁﬁﬁégé‘?% E‘ﬁ#@?”@ﬁgﬁerﬁtﬁﬁ ogiﬂ%lpép%ls%fr fheppresent
enbedded i n anvetionl which€a¢]0des3d low f ' r. 36, wh in the
| ength g)f the fibergl alss fi beerss i?\ égzlijlgﬁé‘}ﬁhgg %fﬁ}é%%éﬂlag%ﬁ% éea rr%ﬁfé) e ne
quart er® of arMFmber 46 banded Rt hthed8ise Terurghtvethe afppanyurtite thérest & PermOeady

wherein the t icknefaqof the fiperglass fibers in said first sheet is in
the range of Ot breoraae Hhal‘g’é”ﬂ‘r’f%ﬁl@#l'@?tﬂwbuﬂm 1sinfotcenfena mentee redists
is of the sane resin

and 11 bor gl ok XFie oF (B farkl ;o] SRS AuionTHRY JsRBresy ARrURES of The
claims 1-39 whinfartemedintbniter Bis a88ke bwdrafy 15l dbWh®afuy S5Ldih g ManROE% a8 of
trapezoidal cross-sectional configuration but the opening of each channel isssi gnificantly
10 narrower than the opposed closed side of the same channel. As will be appreciated, the
panel would be allowed to flex readily in a downwa.rdl direction ‘but not so readily in an
upward direction and not so readily in a transverse direction, The reinforcement member
is secured to the planar sheet material along areas of engagement in any suitable manner
which could include adhesive applied in lines, continuously across the areas of
15 engagement, along intermittent lines or dots or the like. , “
A tenth embodiment 250 of a panel formed in accordance with the present
invention is illustrated in Figs. 60-62. In this embodiment, a planar sheet of material 252
is bonded or otherwise secured in a suitable manner to an overlying reinforcement
member 254 that is similar to the reinforcement member shown in the embodiment
20 illustrated in Fig, 58 but wherein the upwardly opening trapezoidal channels 256 of the
reinforcement member are significantly wider than the downwardly opening lchannels
258. This arrangement would permit not only flexing in the downward direction but also
more flexing in the upward direction than would be permitted by the embodiment shown
in Figs. 57-59. The lower exposed face of the sheet 252, which face is exposed to the
25 interior of the room in which the ceiling system is mounted, can be modified by providing
it with a continuous elastomeric polymer (not shown). Preferably, the elastomeric
polymer is a thermoplastic or thermosetting polymeric film, such as a urethane or
neoprene film, as described previously with reference to Fig. 14, or a urethane or
neoprene adhesive that bonds a decorative film, as described above with reference to F ig.
30 14, on the lower face of the sheet 252. The elastomeric polymer allows the panel 250 to

be substantially flexed or bent without visible creasing of the sheet 252. As aresult, the




26 16 Decenber 2003 41. The panel of any one of clains 1-40 wherein said
first sheet is fornmed into a conpressi ble body. 42. The panel of any one of
clainms 1-39 wherein said first sheet is forned into a collapsible body. 43.

A ceiling system conprising in conbination a support Stfﬁ%éééﬁﬂhp%%é‘g a
plurality of perpendicular support nenbers defining openings therebetween,

sai d support members being adapted to suppb&t ceiling panels in said
openi ngs, and a |I|n panel in each of said openings as defined in any
one of cl ai msP3nsi230 gap eAﬁarwf@qwqedm long lengthsethichoranrticstared artd shemred irt rotled-

heet f trat | f d t
tshsgesd?neﬁs?oﬁ?érﬁg%@lhﬁé 2{693‘8 %E{T@rﬁ“ﬁ erﬁgﬁ%tﬁ{ﬂm;- slhgpgdadl vi der s
th bet to f | bet
Sheets.  wherei n Sar o et dhbddini R0UR BAtd i Kb RianFt WE ettt iVention
supporting ann'kltlmdti'aafmsmm@s 635%S5. ﬁﬂ@s@ﬁ%ﬁxﬁﬁﬁﬁh‘ﬁcﬂnn@ﬂ%kh fingst rﬁfeﬁ‘lﬁ'ﬂ’%ﬁ el)n

at Ieas‘gi one sheet is of a fibrous materi al ) earc itectura
cl ai m 4% wher &7 §X¢aps thatbﬁrbuspmlmareslheetsofot[naanabBéi’\/ﬂﬁisedur@i tb aaemifdreémendtat

can be fl exed, eé’é %%:{ ar chj tectéi.rtﬁ afn of claim45 wherein the fibrous
materi al conpPreREr aclf?ﬁfé YioRad the enpigresmsat@embeninthe é@’nﬁﬂbﬁﬂdﬁymmf
clainms 35-37.¢ I sou risi t he
archit ect ural oézaatﬁ(e: b n;‘;'%%ré o?érﬁﬁ%dlsér/rlé sﬁﬁ%@ tﬁ%”’% r 3rf8(9 g% c?ﬂg%qthe
panel of any membef, 'ﬁlhxapﬁﬁellvo@ﬂd haey§ifilat B&aﬁzﬁtﬂaﬁétﬁ?ac@énsn@fcf@h?gofﬂb ahd]' St
sheet into said three-dinensional body having said plurality o ated

channel s. Alustaatedindiip a8 toesukihavekkighttrhon r@duy aidbedter inoutmingsquatitied)e
urhefp sLep of, e ARR Sebbe Sl Ml SLEIm e 0 Sel LI
N T R TG PR o Wi e b adi e pdingReer AR gy RmIaRET s
of material 270 and 272, respectively, that are secured to and separated by a
reinforcement member 274 having upwardly and downwardly opening channels 276 of
transverse trapezoidal configuration. The reinforcement member is similar to thatof Fig.
15 58 except that the trapezoidal cross-section is slightly enlarged so that the opening.of the
trapezoidal channels in both the upward and downward directions is slightly greater than
that of the reinforcement member of Fig. 58.
A thirteenth embodiment 278 of a panel formed in accordance with the present
invention is illustrated in Figs. 69-71, with this panel, including upper and lower planar
20 sheet materials 280 and 282, respectively, that are interconnected by and spaced by a
reinforcement member 284. The reinforcement member is substantially identical to that
illustrated in the embodiment of Figs. 60 and 61.
Figs. 72-75 illustrate the compressibility of the panel 268 described previously
in connection with Figs. 66-68 and wherein it will be appreciated in Fig. 73 that the panel
25 can be compressed a slight amount without buckling the resilient walls of the
reinforcementl member 274, but additional compression allows the walls of the
reinforcement member to further fold relative to each other into the configuration
illustrated in Fig. 74. The walls will actually buckle so that the panel can be substantially
compressed for cost savings during shipment.
30 Figs. 76-79 illustrate the compressibility of the panel 260 described previously

in connection with Figs. 63-65 wherein it will again be appreciated that a slight amount
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15 member so that the panel is rigidified in perpendicular directions.

The support member 298, which can be made of the same material as the planar
sheet 288 and the reinforcement member 284 and as seen in Fig. 80, includes a
downwardly opening channel-shaped body of inverted U-shaped cross-section projecting
away from the reinforcement member and having outwardly directed flanges 300 from
20 which a plurality of tabs 302 are cut and bent to extend downwardly. The cross-section
of the tabs 302 is best seen in Fig, 82 to conform generally to the walls and space 296 of
the trapezoidal channels in the reinforcement member so as to mechanically connect the
support member to the reinforcement member. The support member can, therefore, be
mounted on the reinforcement member by positioning the support member perpendicular
25 to the trapezoidal channels and sliding the support member along the length of the
channels until it is desirably positioned. A plurality of the downwardly opening support
members can be positioned at any desired spacing, as illustrated in Fi g. 83. Thesupport
members, accordingly, substantially rigidify the panel so that it has very little flexibility
in any perpendicular direction.
30 To the extent it is not clear from the above, the connection between the various

components of the panels described can be achieved adhesively, ultrasonically, through
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nature of the panels, they can also be easily inserted into the openings defined by the
' stringers and cross-members of 2 suspended support system and the panels will not break,
as they are not brittle even when being flexed for insertion into the support systent.” With
15 modifications to the suspension system, it will also be appreciated that the panels could
be used in a wall of a building structure.
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- wherem szud elongated channels are formed between said first sheet
and said first reinforcement member; and

- wherein said first sheet and said first reinforcement member are each
of a somewhat rigid material that can be flexed and-that comprises
heat-resistant fibers bound rogether by a resin.

2 The panel of claim 1 wherein said first sheet and said first reinforcement

member are of the same somewhat rigid material that can be flexed.

3. The panel of claim 1 or 2 wherein said first sheet is formed into a self-
supporting body.
4, The panel of any one of claims 1-3 wherein said first reinforcement

member is a furrowed sheet defining oppositely directed elongated channels, at least
some of which are confronting with said first sheet so as to define elongated cells

between said first reinforcement member and said first sheet.

5. The panel of any one of claims 1-4 wherein at least some of said channels

are of trapezoidal transverse cross-section or of triangular transverse cross-section.

6. The panel of any one of claims 1-5 wherein said first reinforcement

member is secured to said first sheet.

7. The panel of claim 6 wherein said first reinforcement member is

adhesively bonded, heat welded or ultrasonically bonded to said first sheet.
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member.

9. The panel of claim 8 wherein said second reinforcement member is

secured to said first reinforcement member.

10.  The panel of claim 8 or 9 wherein there are a pair of furrowed second
reinforcement members, with one overlaid and one underlaid across said first

reinforcement member.

11, The panel of claim 10 wherein each of said second reinforcement

members is secured to said first mentioned reinforcement member.

12.  The panel of claim 4 or 5 further including a second reinforcement
portion having planar surfaces extending perpendicularly to said channels in said first

reinforcement member.

13, The panel of claim 12 wherein said second reinforcement portion is of
elongated furrowed construction and adapted to be received in one of said channels in

said first reinforcement member.

14.  The panel of claim 12 or 13 wherein there are a plurality of said second
reinforcement portions with each second reinforcement portion being received in a

separate channel of said first reinforcement member.
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polymer. '

17.  The panel of claim 16 wherein said elastomeric polymer is a
thermoplastic or thermosetting polymeric film.

18.  The panel of any one of claims 1-17 wherein said reinforcement member

1s of a creasable matenial and said first sheet is of a creasable material.

19.  The panel of any one of claims 1-18 comprising two of said first sheets

and said reinforcement member positioned between them.

20.  The panel of claim 19 wherein said two first sheets are secured to said

reinforcement member.

21, The panel of claim 19 or 20 wherein said reinforcement member is

compressible, allowing the panel to be compressed by moving one of said first sheets
perpendicularly toward the other of said first sheets.

22.  The panel of any one of claims 19-21 comprising at least two of said
reinforcement members, each between two of said first sheets, so as to define a plurality

of elongated cells berween said reinforcement members.

23.  The panel of claim 22 wherein said reinforcement members are of

generally S-shaped transverse cross-section.
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24.  The panel of claim 22 or 23 wherein said reinforcement members are
each formed from an elongated strip of a flat material that has been creased along two
spaced longitudinally extending lines which define fold lines, along which the strip is
folded.

25.  The panel of claim 24 wherein the strip, from which each reinforcement
member is made, is of a resilient material such that, after the strips are folded, they

remain biased toward a flar condition.

26.  The panel of any one of claims 22-25 which is collapsible by moving said
first sheets toward each other while shifting one of said first sheets, relative to the other
of said first sheets, in a lateral direction perpendicular to the length of said reinforcement

members.

27.  'The panel of any one of claims 1-18 further including at least one support
member operatively connected to said reinforcement member on an opposite side
thereof from said first sheet, said support member being elongated and extending

perpendicularly to said elongated channels.

28.  The panel of claim 27 wherein said support member is mechanically

connected to said reinforcement member.

29.  The panel of claim 28 wherein said support member comprises tabs
adapted to be received in channels of said reinforcement member to mechanically

connect said support member to said reinforcement member.

30.  The panel of any one of claims 27-29 wherein said support member
further comprises an inverted U-shaped body projecting away from said reinforcement

member.,
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31.  The panel of any one of claims 27-30 wherein said support member

further comprises flanges adapted to abut said reinforcement member.

32.  The panel of any one of claims 27-31 wherein said at least one support

member and said reinforcement member are of the same material.

33, The panel of any one of claims 27-32 including a plurality of said support

members.

34.  'The panel of any one of claims 1-33 wherein said material of said first
sheet and said first reinforcement member is a non-woven fabric of heat resistant fibers
bound together by a heat moldable polymeric resin matrix or a thermal setting resin

matrix.

35, The panel of claim 34 wherein said material of said first sheet and said

first reinforcement member comprises fiberglass fibers embedded in a resin,

36.  The panel of claim 35 wherein said first sheet is of fiberglass fibers

embedded in an acrylic resin.

37.  The panel of claim 35 or 36 wherein the length of the fiberglass fibers

in said first sheet is in the range of one quarter of an inch to one inch.

38.  The panel of any one of claims 35-37 wherein the thickness of the

fiberglass fibers in said first sheet is in the range of seven to one-hundred microns.

39.  The panel of any one of claims 35-38 wherein said first reinforcement

member is of the same resin and fiberglass fibers as said first sheet.

40.  The panel of any one of claims 1-39 wherein said first sheet is formed

into a resilient body.
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41.  The panel of any one of claims 1-4C wherein said first sheet is formed

into a compressible body.

42.  The panel of any one of claims 1-39 wherein said first sheet is formed

into a collapsible body.

43. A ceiling system comprising in combination a support structure having a
plurality of perpendicular support members defining openings thereberween, said
support members being adapted to support ceiling panels in said openings, and a ceiling

panel in each of said openings as defined in any one of claims 1-42.

44.  Anarchitectural panel comprising at least two sheets of a substantially
flat substrate material formed into a three-dimensional body by the securement of
generally S-shaped dividers therebetween to form a plurality of elongated cells
between said two sheets, wherein said body is self-supporting and resilient or

self-supporting and collapsible.

45.  The architectural panel of claim 44 wherein at least one sheet is of a

fibrous material.

46.  The architectural panel of claim 45 wherein the fibrous material is of a

somewhat rigid material that can be flexed.

47.  The architectural panel of claim 45 wherein the fibrous material

comprises the fiberglass fibers embedded in a resin of any one of claims 35-37.

48. A panel for selectively absorbing sound comprising the architectural

panel of any one of claims 44-47.

49. A method of forming the panel of any one of claims 1-42, comprising
the step of: forming said first sheet into said three-dimensional body having said

plurality of elongated channels.
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50.  The method of claim 49 comprising the further step of securing said
first reinforcemnent member to said first sheet, preferably by adhesively bonding, heat
welding or ultrasonically bonding.




