WO 01/ 12911 ' PCT/ US00121343 1 CEI LI NG SYSTEM W TH REPLACEMENT PANELS
CROSS REFERENCE TO RELATED-APPLI CATI ON This application clains priority to
U.S. provi sWeR¥I2%bpl i cati on No. 60/ 148834, filed AugustPEHUSWHIE Thijs
application is hereby incorporated by reference as if fully 5 disclosed
herei n. BACKGROUND OF THE | NVENTI ON Fielld of the Invention The present

I nvention relates to coverings for the ceilings and walls 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.
Descri ption of the Rel CEHINGSYSTEM WATH RERLACEMENT PaNELSuct ur es have
taken nunerous forns. Ceilings maybe |eft unfinished so that rafters or
beans of the building structure itself are exposed or the rafters and

beans nmay . be covered as g9’ EFEPRRENGE TOREINTEIPAPPIICAIION or other simlar
15 finishes. Walls of building structures may be simlarly finished.
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where a plurality ppor susp the unfinished
ceiling so as filed Aogust 13, 1988 This dpplicatign & hereby iricotppratefd byireferense-as iffallbpeni ngs
defi ned hetwee he, support bars. The openings are filled with panels

whi ch aré€ typi ‘1594}?'36 acoustical panels, with the panels 20 being
supported al ong theirperipheral edge by the supportbars. Wile such drop

ceilings have net with sone_success th%r L?us di sadvant ages. One
di sadvantage is that there ‘?‘%CKQWWQ e‘ﬁwﬁ?}n the aesthetics of the
ceiling syste.@i%hggﬁem@ﬁﬁ&coustical panel s have the same general

anot her

appear ance, W I sadvantage residing in the fact that the panels
are rigid and bri t {Theprssent inyention aslates te cevssingsfopthe srilingsand walls of fpiding due

to 25 their rigjdi 1 £f]C F;ﬁ,ear ' Wh&ei k
provi ded there%w%%%qﬁe%&%%’ {sou&;&p% %é}%ﬂ S nﬁ%l%ﬁ%g]rtlall?eﬁg)rl% ude

i nt o t heldopeni pagels aresuppetted an matvik & suppertmembers. surface for the panels. wo
01/12% PCT/uSOQ/ 21343 2 It is to overcone the shortcomngs in prior art
drop ceiling systens and to provide

Description of the Relevant Art

The ceilings of building structures have taken numerous forms. Ceilings maybe
left unfinished so that rafters or beams of the building structure itself are exposed or the
rafters and beams may be covered as with drywall, wood strips, plaster or other similar

15 finishes. Walls of building structures may be similarly finished.

Another popular ceiling system is commonly referred to as a drop ceiling where
a plurality of support bars are suspended from the unfinished ceiling so as to form a
matrix having a plurality of side-by-side openings defined between the support bars. The
openings are filled with panels which are typicallyrigid acoustical panels, with the panels

20 being supported along their peripheral edge by the support bars. While such drop ceilings
have met with some success, there are numerous disadvantages. One disadvantage s that
" there is very little variety in the aesthetics of the ééfling system sincé 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.



a new and i nproved cl adding systemfor walls or ceilings that the present

i nvention has been made. SUMVARY OF THE | NVENTION 5 The res% t _invention
pertains toW@ Wé¥lhnd i nproved drop ceiling system wher g Qf'& ality of
flexi ble panels are preferably renovably supported on a grid work of
support bars. The support bars nay be of 4 nverted T-shaped cross-sectional
configuration and forma matrix from | ongitudinally_extending stringers and
lateral |y extendi rgistorayssomefisshastcomings MpHsy aideopsaiing systeps ad 9 pYvidg 1 ¢

wi thin the openings defin . | : =HERRAE d rest
upon | edges of?ﬂ%‘gﬂfﬁgﬁp.(’é’%&iﬁli}@ﬁ%@ an%%apg&%%@#g%gg%gﬁgs panelg&ctg&ﬁ t ake
numer ous conf i gesnatddens but include at | east one sheet of sonewhat rigid
but flexible or foldable material preferably made of a fibrous materi al
that is reinforced in one of nunerous ways so that it can be fol ded or

fl exed while being 15 insert edsini/oArRY OFPIE INVENTIORE supporting grid work
and subsequently unfol ded above the grid work sq that it cap. be easily

posi tionetl on the sTippressohivention RABAIRS 19 A new and JBPraypd drop<SHNg SRS nent s,
t he panel can b de . ' [ terial
ngare LSk gf %angeﬁ%ﬁflg%xg gﬁ'fer W%@%ﬁiﬂuﬁpoﬂw@n ShfBkorR®

can be reinforc y *a seton eet ‘of materidal wth ~support
nmenbers bri dgi og sigpertsipac e Thieupmrt bere mayr be of inygriese Trsbine gresegectipwgdl y by a
20 plurality of reinforci nmenber.s ext.ende 0 )

or possi bl yeven%‘ﬂ%@i@@&’} f’ﬁ@é‘“’g{’x fRm lg%d%&%t BT a grg%g%%% ttefagye
sheets of mat egk@hdify PoseimelribaR(TheTleRBI panelyipssined & fit withinthecpeits fiefined
retaining the sheet materials in desi red spgced tixej a%&egﬂsstlgiggo. The panel s
so for medl pr ov bythe sliagrizand CrosSIFRPerEIdLestunep kgges ofthpigyerted T Hegé"?,po'grovi de
an exposed pl a weidr face that can be covered with a decorative film of

various 25 colors, grains or textural patterns to provide variet%/ to the
aesthetics of the c&hdpanglssystabemumeress copfigmsagiopslay incliude gt leash ons/feeteoft he
panel s have been s i | gﬁﬁ & bg%agggfgﬁbljo&ﬂggﬁal det ai |
as form ng par fo%?%éﬁl%’lﬁﬁ%&;nﬂ;%%ﬁda% W ﬁlﬂée ap1 arent to those skilled
in the art t hathatisirtibforeed irf dne af mowerafs wapesoshap s oart besfoldedon flewed whiledemgcoul d

also be ysed in the walls of a_, 30 buj.l di tryctur
"peT/ USOl 2134 Anseredipig ap opruigg pythe suppotfing £5id Wefk ind %‘%tbg?ﬂ%?.“wogf'%ﬁ%g%%é?gnt
i nvention can Bgdri@yie so that it can be easily positioned on the supporting grid work. In various

disclosed embodiments, the panel can be made to be collapsible or compressible.

D

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 an unexposed, 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 aesthetics of the ceiling system
once it has been installed.
While the panels have been summarized and will be described hereafier 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.



conpl ctely understood by reference to the follow ng detail ed descriftion-of
a preferradosipod nent, taken in conjunction with theég&@%&g 343Nd from

t he appended clains. 5 BRI EF DESCRI PTI ON OF THE DRAW N I g. I's an
isometric view of a panel fornmed. in agcordance with a first enbodinent of
the present invention. Fig. 2 is a fragnmentary isonetric view | ooking
upardly at a dr Qe Glspdofld) fedtdke Tha Idhale SP1HAMRel! ihllenkil? BE GROAb,! NVeNti ON
utilizing the panels of Fig. 1. 10 Fig. i's an enlarge fragmanf’gry

secti on t akeamplctalyurderstood bgrefdrenice ¢o the folloMing defailed desariptivnanf g ebfatede

| evat i f Fig 1 Fi ' | t of . ti f
T

enl arged fragnentary isonetric view of the panel of Fig. 1. 15 Fig. 7 is a
viewsimlar to Fig. 6 with a support nenber of the type shown in dashed
lines in Fig. 5 shown in solid lines. Fig. 8 is a viewsimlar to Fig. 5
with the panel being fol gRIEFaMESERIPIIGN OFSHPE DRIA ers shown in dashed

| i nes where they woul d be iincorporated if the panel were fully expanded as
shown in Fig. 5. F# lFsgan omstrig dewiof A pangt foymedfin taoeordrmne withf a firs). 8 af t er
havi ng been : fq&c}, J4lat condition. .Fig. 10 is a side

el evation sﬁg#iﬁuri%w?ﬁlr ee 5%%% Iswe?ltr%&lz'i fully folded condition and stacked
upon each ot her . Fig. gisalfragmientary ispinetvicsiiew loaking opwirdly afa drbpudilivg siyftém panel
partially f [ t.which .25 facj..i.tates insection of the panel into
a position 3\#?%?;#9? eg’%{s]h BFETh "‘aﬂ"a“{‘ "Rg{F‘BPa‘PE‘?%&’e& ing system Fig. 12
is a deduced si dEigeB ésvmtenlarped ifaghedtary ecdiibg takdrlalafpline VeMFip®. t he panel
slightly folded gr bhent.. FiqQ.. .13 is an_exploded._isonetric view of the
panel of Fig. 81& i‘srf‘eleﬂhfg‘?gs eelﬁ@"(ﬁ?@é’é‘)&ﬁ??‘%“é#f‘&ﬁlayer for covering the
| ower face of thgighgnain eAlargeiment of a séiol df Fig Ulshot _smﬁ/rgén%ﬁsfoﬁc}} lg. 141s
ab tilarged view of the circled area of Fig. 13.:Fig. 15 1s a side

el evati on ofPasel indasheddineshown in Fig. | with end -caps runni ng

Fig. 6isan enlarged fragmentary isometric view of the panel of Fig. 1.

15 Fig. 7is a viev:v Mlm to Fig. 6 with a support mi;mber 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 dashéd Iines where they would be incoipbfated if the panel were fully
expanded as shown in Fig. 5. '

20 Fig. 9is aside elt}vation of the panel of Fig. 8 after having been fully folded into
a flat condition. o

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

Fig. 11isaview similarto Fig. 5 showing the panel pm;tially 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. _ o

Fig. 13 is an exploded isometric view of the panel of Fig. 1 but including a

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




al ong opposite ends of the panel to retain the panel in an expanded

condition. Fig. 16 is an enlarged fragnentary section tak I ne
16-16 of Fi OW4291t rig 17 is a fragnentary isonetric vig%’a#@‘ﬁp’ﬁ%rts

broken away of the panel shown in Figs. 15 and 16. Fig. 18 is a side
el evation of a second enbodi ment of a parfel in accordance with the present

invention with the panel shown folded in dotted lines. Fig. 19 is an

enl ar ged fragnent arkjs-dideaiittapgedivisy efithecisldare L G- he panel shown 10 in
Fig. 18. Fig. 20 isSga {f; bRVaioh 3P Fphdel §5 Mbwh BEFiRAN®lh 851 &POWRARInE Fi 9.
19. Fig. 21 is a s?%g lgll%gg;ta?on Aof?o a ?El&{l’ed embodi rrelgt of a pa?gl ing
accordance w t hbotheppogiteeendsif thepapeltto tetaimibe panehin ap grpdand¢degonditionni | ar to t he

panel shown in Fig._.18 hut with secon r e t; - Qf erdal. 15
Fig. 22 is an enl ar@§'§6ﬂ?%{’gﬁaﬁ¥°§%§7§?‘ﬁ%mé’%%‘§§ ?%%1“% %39%63%?{(% {%'he panel
of Fig. 1. Fig. 28gl1 i8n feghengedsdmageeiwarish pasts tedkeh away eftbefpatdie panel

shown in Fig. 21. Fig. 24 is a fragnentary isonetric view of the
reinforcenent pormiiFigsfl5@apd1%anel of Fig. 21 showing a first method of

appl ying gl ue 0 N8 GACARRR ofaJedohdlomiiainkcht S paiirbdchbrtiice WRA T 0. 24
with a second nmethod”of applying glue to the reinforcement material. Fig.
26 is a view siheipresentinyeftiop withthe pangkshown foldpdan datted dinepet hod of appl yi ng

glue to the reinfoyg . El ' Sl ' ¥y ig. 21
wi th the panel of E‘F‘ge‘@%%’é‘% gﬁ%@%ﬁaﬁgﬁégﬁalﬁgfﬁtpggﬁgrﬁg& ?el %%E 28 is
an enl arged fragrigrmeary section of the panel as seen in Fig. 27. Fig. 29 is
Furthor  compr essed. T2 1= sg sty 13t of b sl SFORLBMASP 85 shown i n
Fig. 27 partially cm?mmelwafbnﬁrgﬂﬁraémb@imbmaﬂamfaaedmmefvitnméourt h
enbodi mrent of a panel fornmed in accordance with th«f,1 i.nveption. WO

3 : : ol resent
01/12911 ' PCTPUSBOYESien with thy panelbsingsimilr i hepaels PVBEER & BR ¥R L] on of
a portion of Qg peRsincPshed? WMatekil.

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. 30is anisometric view of the panel as shown in Fig. 27 partially compressed.
30 Fig. 31 is a side elevation of a fourth embodiment of a pane]l formed in

accordance with the present invention.



Fig. 31. Fig. 33 is a fragnentary section simlar.to Fig. 32 wth the panel

partial | ywogpjiessed. 5 Fig. 34 is a fragnentary isomsppd e panel
shown in Fig. 31. Fig. 35 is a side elevation of a fifth&t@%@éﬁgnt of a

panel fornmed in accordance wth the present invention. Fig. 35A is an
enl argenment of the circled area of Fig™ 36. Fig. 36 is an enl arged

fragnmentary sect ggn.4 i rat | I 0 shown in Fig.
35. Fig. 37 is ahgfg%giﬁedg%lr? s?@ f%‘ﬁﬁg%%ﬁ%g%%%%@g%pwlkaﬁﬂf%lBaneI

havi ng been Figditially conpressed. Fig. 38 is a fragnentary isonetric of

t he panel shown in Eig. 35. Fig. 39.is a.side _eleyatjon of a sixth

enbodi ment of angesgg%Préﬁquﬂg%ﬁeﬁp%ﬂE’élar-i%Fﬁ'133 Withs the pavel partiallyent i on.
Fig. 40 is asmprbwkRdged fragnmentary section of a portion of the panel shown

in Fig, 39. Fig._ 41 is a fragmentary isometric of the portion of the panel
shown ?n Fig. 40Fig 74§ a fragmentary isqmaptncofdhepanelshown in Figrdt sinilar to that

shoun in FiQ.  SOr 341 3R Aeliohlt £ ORfinalos OF) Skl iptlebiglde Pane!

Fig. 43 is a fragmentary vertical section o € panél shown
in Fig. 42withtheprasentigventibpagnmentary i sometric of the portion of the panel

shown in Fig. 43Fig. 5‘*‘9‘3“ﬁ%giﬂf%ﬁlﬁ'ét&qﬁﬁecﬁrﬁ\éaéfgﬁgfﬂgége panel shown in Fig.

39 with a fold or™curve 45A is an enl arged

view sinmilar to Figg36 4bam biluiged) fikfirentay Séclis ANREANRAL bérildn oDfhe tphgel panel  of
Fig. iﬁ in splid, Il;.ngg and parallel sheets connected to the reinforcenent
porti in JAHEY & 1ds. Fig. 46 is a fragmentary vertical section through

a seventh enbodi rpN87 af Dfrfidivdtary SRR b FiP SBUHARE Banl hividd e’ €SENt
i nvention. WD 01/12911 PC 7[JkSa(r)3(,)121343 6 Fi gg? 47 is s?l I S(l)met ﬁqc vi ew of

an ei ght h ePdd@lineampressedy panel forned in |
Fig. 38 is a fragmentary isometric of the panel shown in Fig. 35.

Fig.39isa side elevation of a sixth embodiment of a panel formed in accordance
15 with the present invention. |

Fig.40isan enlé\rged fragmentary section of aportion of the panel shown in Fig.

39. | | -

Fig. 41 is a fragmentary isometric of the portion of the panel shown in Fig. 40.
Fig. 42 is a side elevation of a panel similar to thét shown in Fig. 39 with a
20 parallel sheet of mate_riaﬂ added to the panel.

Fig. 43 isa ﬁ'agmentary 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 conn_écted to the reinforcement
portion in dashed lines.

Fig. 46 is a fragmentary vertical section through a seventh embodiment of a panel

30 formed in accordance with the present invention.




accordance with the present invention. Fig. 48 is an exploded isometric
view of the hown in Fig. 47. Fig. 49 is an isometrp&rnydefiiand 2
secondary rg?)ﬁopﬁ%g gmant strip used in the panel 5 of Fig. 47. Fig. 50 is
an isonetric view of the reinforcenent structure for the panel shown in
Fig. 47. Fig. 51 is an isonetric view of 62 sheet of materi al Il lustrating

how t he secondary reinforcenent, K shown_in 9 .can be cut  f ch a
sheet. 10 Fig. 52 He#7sFd IMY‘B‘H%P“F@%%WWB\Rﬁ aprnel o eﬂ'}hjl ooki ng
upwardly and t&coﬁmewﬂhﬁegr@&mlﬁmtl&pv\er | eft hand side of the panel as
shown in Fig. 47. Fig. 53 i's an enl arged section taken alon | i ne 53-53 of
Fig. 52. Fig. 54 iBg#8dewmepledediranctng vay of thepanghshowndpFig /- 53 Fig. 55
|'s a section taken ﬁ%t ?gﬁ%x%neﬁécéév Cffé&darl;@elﬂ@fieﬁbﬁ‘s{g?rusédqnEie@ane'i’3 15

show ng the panel pa y conpresse section taken al ong
line 56-56 of bifKjg.45 and being similar to Fig. 54 wth the panel

R panel Torned i aecodRm 8w bl GyrugioRenh Bhpfs o e ERRORT

fragmentary vegfgigady. section taken through a portion of the panel shown in

Fig. 57. Fig. 59 I's_a fragnentary isonetric ofthe portion ofthe nel
illustrated in Fig. F*&éllsﬂ@mwwwafasﬁhﬁ°@%tﬁ%llﬂgﬁ trafing how these ﬁa‘mﬁl ment

of a panel forpag %gmanmercm&dm&aagheeﬂvenuon 25 Fig. 61 is
a fragnentary vertlca sectlon aken through the panel of Fig. 60. Fig. 62
is a frafentary i sBgefiis ‘eméd'mn@ qfﬂz&ppmlshtml infig ﬁ'éloelammpwar%ﬂdrtat ed in
Fig. 61. Fig. 3 o) ogh ment of a panel

formed in acc c@or{/?\n ovwfﬁ re&s)sg(%letgftliae é‘ﬁ%ﬁ%n B@dﬁgg 64 is an enl arged
fragnmentary vertlcangsisakamenlargﬁdmmmakpmalbng)lmecﬁB 5c3héF}gaﬁfél of Fig. 63. WD

01712911 * PCT/ USCOY }?% 35%%3 a Zectlon 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. 60 is a side 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. 65 is a fragnmentary isonetric show ng the portion of the panel.

i1 lustratwdotmeonFi g. 64. Fig. 66 is a side el evation ofpériigslizad

enbodi ment of a panel forned in accordance with the present invention. 5
Fig. 67 is an enlarged vertical section taken through a portion of the
panel shown in Fig. 66. Fig. 68 is a fragnentary isonetric view
illustrating the Fpops isQfraghic _mmééﬂ%gtﬁé}wﬁa&of%paﬁa% fided i @ Side
el evation of_a thirteenth enbodi nent of a panel formed i1 n 16" accor dance
with the prddg®# i nvention. Fig. 70 is an enlarged vertical section taken
t hrough a porti or: of I ' hid. . Fi 11 .1 f ragnment ary
I sonetric illust ?ﬁi%&gtﬁgagg%eﬁ@ﬁn%ﬁé Ekwgh%éihng’ d‘s eggﬂf?r?mﬁii%meﬁgg 15 Fig.
72 is a si decedrdanat with thefpreseftdnvenient h enbodi ment of a panel fornmed in
accordance with the _present invention. Fig. 73 is an_enl arged verti cal
sectiog taken t hflf§ ‘Sa“EQPWS\‘F%‘P&%eﬁ&'ﬁelgr’@@fgwmﬂwﬁﬁﬁpmﬁ%homng. 74 is
a vertical sga¢ideq simlar to Fig. 73 showing the panel partially 20
conpressed. Fig. 75 is a fragnentary isonetric of the portion of the panel
shown in Figs. 7¥ig 6$igafasmentayyisometyig vigwdllusiratingdhenaring of the gatiel showmnt h
enbodi ment qf g, ganel forned in accordance with the present invention. 25
Fig. 77 is an enlarged vertical section taken through a portion of the
panel shown in [Figy6978a skeelevagon of & thineenthcehbaddineit ofi agpanell farmedainFi g. 77
show t he L:al .essed. Fig. 79 'is a fragnmentary isonetric
of thggportiégﬁ@#”?ﬁghg% rgsenifition, Figs. 77 30 and 78. is WD 01/12911
PCT/ US00/ 21343  Fig. 70 is an enlarged vertical section taken through a portion of the panel shown

in Fig. 69.
Fig. 71 is a fragmentary isometric illustrating the portion of the panel shown in
Fig. 70. o
15 Fig. 72 is a side elevation of a fourteenth embodiment of a panel formed in '

accordance with the present invention. _ o _
Fig. 73 isan enlai'ged vertical section taken through a portion of the panel shown
in Fig. 72. _ : . |
Fig. 74 is a vertical section similar to Fig. 73 showing the panel partially
20 compressed. '
Fig. 75 is a fragmentary isometric of the portion of the panel shown in Figs. 73
and74. |
Fig. 76 is a side elevation of a fifieenth embodiment of a panel formed in
accordance with the present invention. '
25 Fig. 77 is an enlarged vertical section taken through a portion of the panel shown
in Fig. 76. | a
Fig. 78 is a vertical section similar to Fig. 77 showing the panel partially
compressed. | _
Fig. 79isa fragmentai'y isometric of the portion of the panel shown in Figs. 77
30 and 78. | |




8 Fig. 8Qis d fragnentary isonetric view of a support nmenber adapted for
use in connection w.th the panel shown in Fig. 60. Fig. ' nd

el evation OWQ‘H@”&bpport menber shown in Fig. 80. Fig. 82@(?’2&83)%&%%%

el evation of the support nenber incor pora%ed into the panel of 5 Fig. 60.
Fig. 83 is a side elevation ofthe panel ofFig.60 with the support nenber

of Fig. 80 incorporgtegd therein. DESCR| PTLON THE PREFE MENTS A
drop ceiling syst en?i‘jg.og) ’isﬁ%‘ég’ﬁ‘ﬁ‘?%ﬁst?@ehctvﬁe"t@%P%%e’ﬂ&%%%?ﬁ?%ﬁ%h i zes a
10 convent i onalgomitehansitiPbe paret Sdwafin Blgosigat ed cri sscrossing support
menbers 102 formng_a matrix_defini nfg openings that are usu&l ly
rectangul ar in shap8ig 8 isan end dlevstionef thesuppartenbss sbowh 018§ present

i nvention can be di gpo | a k f

nor [ ontal y di sposhl & Ban S ARAR e AR E S NP e p et SO Bhnebl
conventi ofial ndfigeén. and in parallel relationship in one direction across a

ceiling 15 structure.u | 1y at vertical CJ | Xed:nCches
fromthe substruct u?@‘ g}fjﬁf ﬁ[ée g‘Btﬁ%Pﬁ?f]‘be %’fnﬂfgﬁ lad'?éeo Qﬁ%ﬁ#u@ﬁ&* 'I&}gmt(?:éé?f#lgg
system is nountgdduncofpobdtédthirkiny of horizontal cross-support menbers 102b
extend in parallel relationship and perpendicularly to the stringers so

t hat the quadrangul ar openi ngs are defined therebetween. The cross- nenbers

are al so suspended at t BpSERAEIONGETHE PREFERREDEMBODBMENTS he stringers
and 20 cross-nenbers are of 1 nverted T-shaped cross-section as i]lustrated

in Fig. 3 so as to Addbp eeilimgeysteonk0f|in aprotdanrervitn the pessent invertiongitilizesgy 5

tical d ' . ' .
por i phar 4P cdge hrentolalebbini St 5l donghE) Rty igeorfn SHEREICR Ghming

i nvention. As wi mhtrikelefiing epdnixige that tieaistallyreqtaguisuipxbape imewitielr & pagPirext end

peri pheral ly around eac uadr angul ar _openi S at i
provided to sup?ﬁ&?rgm"’?‘}l € BPFST &vﬁrgpf’ﬁ%g?eaﬁs%gﬁfge&g? s“ﬁ?fgﬁg‘%{?ggyﬁ‘é@% ypes
of suspensi on SysE&NST Kopidbrlallledivgdstd lofigatddUstripesUBI2a At Glie SYspeteidh a t he
type described has proven to be very functional, A first enbodi nent 108 of

a panel in accoionymaena)mamerand jp namllel relafionshinoin pue difection aoss A cqliper; g
1-17. As q@r Obab%a&tgﬁ%uﬁl?%f‘? Yéhidal Ebaciﬁ% ofRE o RRNAhed B8mIRCIuYHARSLAILf R0 Upper
a lower p I

pl anar sheet 110, anar sheel 112 and a plurality of paralle

rei nf or cement ViRilding s@edure in whielt TeSilingzydeng is mounted. A plurality of horizontal
ﬂ cross-support members 102b extend in paralle] relationship and perpendicularly to the

stringers so that the quadrangular openings are defined therebetween. The cross-
members are also suspended at the same elevation as the stringers. The stringers and
20 cross-members are of inverted T-shaped cross-section as illustrated in Fig. 3 so as to
define horizontal shoulders 104 on either side of a vertical body 106, with the shoulders
being adapted to support a peripheral edge of a panel formed in accordance with the
present invention. As will be appreciated, the T-shaped support members 102 extend
peripherally around each quadrangular opening so that a shoulder is provided to support
25 an entire peripheral edge of a panel.
Other types of suspension systems could be utilized, but a suspension system of
the type described has proven to be very functional.
A first embodiment 108 of a panel in accordance with the present invention is
illustrated in Figs. 1-17. As probably best 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



9 menbers 114 of substantially S-shaped cross-section. The upper-m.d | ower
pl anar shwetes/1zeas Wwel | as the reinforcenent nenbers. ar e peAgoghzgld Sonmewhat
rigid material that can be flexed. A material that has worked for this
purpose is a non-woven fabric of heat gesistant fibers bound together by a
heat nol dable polyneric resin matrix or a thermal 5 setting resin matrix.
For exanpl e, mkinb&s 91 AstsufstaRBAlsy SSsHRpaidRsls attion el ﬂgérﬁncfl%%{}:lﬂal-éh ghor k- for
this purpose with the fibers preferably being relatively I'ong and thin. The
| ength of t povell asdhe reinfseemeppyembasearg mafles{asomewhat rigidhmatérial thetaafibe abl y %@
i nch and espggj.al | 0, ' i | the.gl ass fibers
woul d e no NG A pitesaf B3l bas0 0GP R i Wfepogt R E3EwBen B0

pref er abl y nesisanefitehchoui@ togethehysa Ixatimeldptele pollyingric f3sih Gnattixx oxthernid A

mat er i found.suit.abl e.far this ose i.s 100 | ass t #8802

manuf act ur ed“BYR8 TFYH NP rleﬁgnﬂg’u%féﬁﬁﬁfré,mgfm&?“b@ %ﬁrgyalﬁlff"%? Wil i ve
woul d be mat @bikdbthisparpbatiatith thd fgks pratirably BEifERMtIVEly 1bap Ak (BRI TR IkSH oM i n
Fi nl and. The upper and | ower sheets of material ‘are cut to a predeterm ned
Size which  eUPF Sessdbes wapiGbeaHeashl/d pchidrt pefimably % eh st sspsely atlemh, and
cross- nmenber gnligdb 19k ﬂﬁa&,essﬂoimsgp‘e@ﬁﬁmﬁyaﬁ@mnﬁéssmahgnlaeﬁoﬁg{ﬁd%% d, the

upper and | ower sheets of material are retalined in apara a Separ at ed
rel at i onshi pthey 19Gwmicrazis httprefenablyno mordshans32miguons atid espacially $0-16 thidrorsm

el ongated stri i al [ ter ned

| ocat i gﬁs soAt'ﬁag?r&E f?gg& %Iéﬂral‘ g&#gf%’gﬁ&sgg lﬁpéﬁﬁ%%gﬁégﬁasﬁﬁ Fﬁ%‘gg&\“gé I ons.
The strips ofohnsiaavillabf Watervilles Ohioyior danaltgnstive etoald bieneteriabrghilbletfond or m t he
rei nforcemenbﬁ ers. J20 Th&f}éj ases ﬁie provi ded at the |ocations where
the strip rmaP2t$8sP s Jagan g BER®y { hese | ocations are spaced from

each edge of the Fheippegidriowirshbets §f itrial Gtbadut & a preddtiienindd dizedidélh of the
strip. In this manner,. when the strips are folded as illustrated in Fig.

5, they defi RYUTeSBONds Hifh therarea defined by the stringsizd 024 angd cross-members 142b ofither nedi at e
body 128 whi glhpbs s .Oﬂeriﬁque?/apﬁ%iﬁﬁd,ttPEuﬂeWaﬁﬂR:fwef’afe@tsqf {nﬁéﬁiﬂa@@& The

25 crease |lines, of course, allowthe flaps to be folded relative to the

i nt er medi at eragaingg in gyarallchandseparatedaciolinaship bythe reinforcement meinpers { Hawhicthe gl ass

fibers not b q@%g%n{ | t ' r l.ency in the
strip materi gﬁe need no ah@@%ﬁ&é?ﬁ“ﬁ‘:‘@ﬁégg{%@?kﬁn %%‘2&& ovFﬁ'élgfﬁe
desired resi ldcativay so that theyrcan be ifalded daight ddglys at thope locatibasl The btripsiof adhesi ve

It t f t th | t .sheet terial 1 10 112
25 1o be 30 TERCT A TP DREPERAE YA R G RO B ous 1 or

but ape ous adhesThecréases are provided at the locations where the strip material 116 is to be

folded and these locations are spaced from each edge of the strip approximately one-

«quarter of the full width of the strip. In this manner, when the strips are folded as
illustrated in Fig. 5, they define an upper flap 124 and a lower flap 126 and an

_ intermediate body 128 which is approximately twice the width of each of the flaps. The

25 crease lines, of course, allow the flaps to be folded relative to the intermediate body. By
taking care when creasing the strips that the glass fibers not be damaged, alternative

means for maintaining fesiliency in the strip material need not be employed as the glass

fibers provide the déSired resiliency in the material. Each flap is provided with an

adhesive on its outer surface to engage the adjacent sheet material 110 or 112 so asto be

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




WO 01/12911 PCT/ USQQO 21343 10 rmade by EMS-Cheiiiir AG of Domatf Ens,
Switzerland a" ' d designated flame resistant co-polyester adhesive #1533
has been fowWedla®teptable. As will be appreciated, due t FEHEN2ses in
the reinforcenment nenbers, and the capability of the strip material 116 to
bend al ong these creases, the reinforcentht 5 nenbers by thensel ves may
not necessarily retain the sheet material 110, 112 in spaced rel ationship
rendering the madedy EM$ChEisietAG obDomat{Brmsy Switzeriemb@dsies enataddlamgiresistantir d each
ot her while the |ightly.shif aterally.relating to each other. To
prevent col | ap%‘?!‘ffg%'esgﬂ? ﬁea’%lséﬁbﬁg’ﬁn%aﬁ?%}’ko of a nore rigid plastic
material or concei vyl be Bfprécidi®y, g ta i cheates In thejeftifercanet merabers, amd the i al
maybe di agonally inserted into each_cell defined 10 between the sheet

13
mat erial and aeApaibigyrofithe ﬁ%r@ﬁ%tllmm5°%g’§%" SIS e EFRen 130 are
|1 ustrated | nmgﬁﬁé}?ﬁ’%&l&ﬂgfvegﬁafﬁ&neoiss@ﬁﬂrrétﬁlniﬁélsheekﬁﬂeﬁalil['0 it Bin sfaced €

support nenbers can be 1 nserted 1n every cell or in spaced cells as is

necessary to sreintionshiprbraleripgthepanelsoBapsibledy mowing thegheets of matesal ppvrd eagle nber s
inserted in each cel.]l, . ho [ nel. n | ght : bent
as illustrat ed°tF?f @Pi}esﬂ.’eyﬁ{eg%tfy df‘ﬁﬁ E]aiesf \/\‘ﬁfj}i‘lefil f%1 a%%%ﬂég@aé%‘gy %Elg&tu%gt he

flexibility of diafmalsapsiremerhiiey/130aiia horeaigid plystic meatsriabal comeiyalli the sapeni ngs

bet ween the strjngers 102a . ,and cross- ers 102b en thou oyerall

fully ext endedafs ey ‘&d&éwaat%@"g’g’%ﬁgﬁémw‘?e@“%ﬁ%%e%ﬁ%ﬁ &ﬁ‘é‘e i ze of

that opefg ng. betWbdntheRheetBitesdandRfjadentiemfdicaticht inditierd TH&BEBDPO MuBbers Yy St €M

in the prior art where riggi_d Eanel s that could_not be bent or flexed have
Hl

to be insertedl3hue iltustrispdin daghest lings dn,Fig; fand 'Ebﬁ’éldf?ésgil?é':""B};h‘? 18t i ng
support menber g, eépﬁpﬂéihégegﬁaﬁgfyecgﬂ bPAphded SelisA¥ is %ssdgﬁto%’u diftge cells,

the panel will take a curve pe“that may be usef ul pealing in sonme
situations. Thpanekasticsirade iy with tizesupportimembes ingerted e gach aell; howeneadhe o t he

sheet material 25 11 12 . | R t Y, . npl e,

the adhesive cBHi® °‘B’e9ép%16é\ﬂ&erh(f§p¥8§§%n32ag lﬁ%gmgﬂsﬂir Télcgyé?"a&sﬁvggﬁgm or

12f5, couisl be puppetistad daetocthe flexibiditysof the @aneld, dreg can he edsilpjinstrted inotthof t he

full wdth of the flap, could _be prvided in intermttent lines alqng the
flap or other SRFRHEsPYIVP ?ﬂﬂ%g."’“{D *03? @%@?Fé’é‘?"&?g’ﬁ sellg#%%en{ﬂ}?‘gg}} g’f’ YBFEenent

menber coul d  ali§QxReddAaHe oftledfat1q08 W subaAially afubdto RNGRDb it biingheet

material as well.” 30 It will be appreciated by reference to Figs. 8-10 that
by removing t h&hisigfsewrse, provides a distinct advantage over systems in the prior art where rigid

panels that could not be bent or flexed have to be inserted into an opening of about the
20 same size.

By inserting support members at specified selected locations, but not in all the
cells, the panel will take a curved shape that may be useful or appealing in some
situations.

The reinforcement members 114 can be adhesively bonded to the sheet material

25 110, 112 in any suitable manner but, by way of example, the adhesive could be provided
to cover the entire face of a flap 124 or 126, could be provided in continuous lines along
the flap but not of the full width of the flap, could be provided in intermittent lines along
the flap or other such applications. It is conceivable that the reinforcement member could
also be heat welded or ultrasonically bonded to the sheet material as well.

30 It will be appreciated by reference to Figs. 8-10 that by removing the support
strips 130 from each cell, the panel 108 can be collapsed by folding the reinforcement



strips 130 fromeach cell, the panel 108 can be col |l apsed by fol ding the-
rei nf or ceg@@inzyfp 01/ 12911 ' PCT/ USO0/ 21343 11 nenbers lddrmaséaBisgd hel r
creases 122 so that the reinforcenent nenbers are flattened and extend in
parallel relationship with the upper agp | ower sheets 110 and 112,
respectively, as illustrated in Fig. In this configuration, panels can
be stacked afenietd13aBhEMed elsosi22 ssﬁmhﬁmnaoraﬁﬁénkm%ﬁﬁs LroRahbPRing

pur poses 't hereby savi ng” consi der abl e expense en I ppi ng panel s for
use in a dr @pteuémnangelgylgmmhm with theupperand lower sheﬂs 1}0 an@ 1 12, tespéclivelpe
et Rk be A0S 1 AR SR6 AR Dot NGRS MR o O

I ncor por ati ng a ecora ve-contin er O

preferably aotimeransmllcaséa for ﬂnpmrippm‘pmei therely mhngrmﬁsweriblé Bxpkdst whenhe | i ke,
such s a uh’thane neopr eg!%Pf to the | ower exposed face of the

| ower Bheet Emg\ﬂﬁ'?eg‘?@iﬁef‘%ﬂ %sxsa% that is exposed to the interior
of the roomin wighrefdiéhce & Fig.NG, ﬁ%ﬂﬁ%ﬁﬁm1Mt%paﬁmosfa§h&bﬁ%ﬁer' al can

be sinply a flat sheet of col or ed material, could be furrowed or otherw se
embossed wi t3HOve G9abeanqdified by neaRPratingc decorative gmanupueﬂayet ofeglastotearior at i ve

Phe 1 over” SoppRLpraRatlpinalplascs el pohiaRal i 134 e K s8T01 21| 20
can be adhessagteyhaocorl@pmmﬁlm,mhsmww@facte@fpurio}%rahmglz,Iwbichottom
face qé t he éc%%&e?ﬂ?ﬁ‘fatﬁfex étﬁrol 1nt]eno qu{l%tto ppfvl e%thCCSl ﬁ%g}tsge{ni]\ére L;lng} as

descri bed above or o erl al
enbodi nent s mduntedi STherfilmnhaterinl cadﬂne:éimpl}a ﬂashéet beablhehmuterﬁlga:ﬁmhfbs of

decorative veri S fll rted vin wal | coveri ngs
made by Gencfgﬁ?vb. NE"SS‘T\‘}‘J ap? H@gﬁ‘ﬁ\‘ﬁ‘l wgo E'ﬁ&ﬂ oriqthets as used
i n w appi ng daaﬁﬁtwebmﬁﬂpme&kﬂe%arm ar@ﬁurﬁéié\is‘fabssxbﬁﬁfeﬁﬁﬂﬁecoﬁm%{h@”e

resi stant papers nade by Pallas Inc. of Geen Bay, Wsconsin. d) flane

resi st ant péﬁ‘é‘?@“mé’fﬁ‘ﬁpﬂﬁi?ﬁﬂlquﬁﬁwewmeﬁSLTEFWERIWW adhgsivelyos York. e)

woven iki ber gyaswi ,Mpgrm é/}ﬁqﬁg ) flame
r esi stlgnt non- msgﬁécg%%zﬁg%%g&%&flrom ?—lté& \r;Pfa? Fl o léﬁu\?%\eet% %‘Hébeen

quil ted by Hd ﬂtemqboﬁgmamﬁélm@ﬁdemﬁrﬁoaeqrotmumegdbnaxgtjsoebefamm
resistant glg§s otk PinePntbalthéiis o BN INVENRR, VALK k€ dichBed fifowp @i Nt

Examples of decorative coverings or films would be:
a) supported vinyl wall coverings made by Geﬁ Corp. of Columbus, Miss.
20 b) unsupported vinyl films as used in wrapping qﬁerations from Alkor Draka
of |
Munich, Germany.
c) flame resistant papers made by Pallas Inc. of Green Bay, Wisconsin.
d) flame resistant papers made by Permalin Products Co. of New York, New
25 York. |
e) woven fiberglass mat from Johns Manville of Waterville, Ohio.
D a flame resistant non-woven #TR2315B-1 from H & V of Floyd, VA
which has been quilted by Hunter Douglas Inc. of Broomﬁéld, Colorado.
g) a flame resistant glass paint on a glass non-f}voven fabric with the paint
30 being manufactured by Keim of Holland. The glass non-woven fabric would come from
Alkstrom of Finland.




30 bei ng :manuf act ured byKei m of Hol | and. The gl ass non-woven fabric woul d
come from Al kstromof Finland. WO 01/12911 PCT/tYSCDR134€ /ﬁ]’@ é@{?n
al t er nat i ve MOPMIBYE1 di agonal support members shown in dashBd TTN n Fig.
5, elongated end caps 136 as shown in Figs. 15-17 could be utilized. These
end caps could sinply be el ongated U-shdBed channel menbers of a rigid
material which are adapted to fit sngqglly over the end of the

he .
af or edescri bed panehs anatematiysde fierdkcenal sppgrt members hospip dgshed bpes n Fig.
| ongi tudi nal ?E%&g%&g ae;g)&s cdpl 936 & b 9:??%9}15][@ EB&E %le ﬂaﬂiﬂze_dASI‘h‘é&é éndREps

appr eci at ed, revent the pare romcollapsing, as illustrated
in Figs. 8 andcodld stmply botlongateddé-shaped thinhed meprbersed af igidrmatesiabwhich afeor

shi ppi ng purposes_ and installed  on t apel I : eady
for installati 8PP 9 rlgé;pﬁzgﬁ%ﬁv%r)}ge[ 3}% &eﬂg °r6d5§%[%§$dn%aplavfe&{kﬁé)%lépn lgle{i%rs coul d
al so be s§it t qelhtionshih tdthélohdRdppRIrectitth oFthetrdinfoppament meaberad4.1As will ter ound
the end. By way of exanple, the end caps coul d_be nade of a_ f !;_?me resi st ant

pol yaar bonat e @PP@‘F@%%@P&PR]’%@M@%F’V@WI?@E’&P’é@s@&a? lustratedip Figsohandr; oo
18-20 i1 lustralge,g %chﬁhﬂd}mad&aﬁu@p&m%wpﬁ%@w@mamh the

present invention wherein a |ower sheet material 140 r's reinforced
princi pal | y i nooriee paict enseithmpdppls avere readyviar indallation iy hepiingaptemy Astdat | s

folded as illusfrated. in EFig fd

openi ng trapez ) *t%g?tg'g I%%eneﬁg F%s fﬁd L%%é?h? g’pﬁetzr&gtlh({: %@Sﬁéﬁﬁgﬁg%ﬁ%ﬂdﬁ bonded
wher e t heor ei nfofaoamihé emie Bysvayiof eiampbothe enliapsconbl Hetmadg of & flamee resistaunic e
relationship with the | owey sheet erial 140. ment i gyged previously, the
bondi ng coul d ngﬂﬁﬂ@afeﬁréwlw%%%*Ve&iﬁ%"?éﬁgﬁanegssﬁg’ posi tive bond was
provi ded between t bigsN8LX0kilAIsEItEgscibitaibodifdng 138 of apane] isdteaidantaivithilel . As

wi || be appreciated, 20 with an arrangenent ofthis type, the, panel can be
fl exed upwar dl preseutineenion wherein g dowershest mategipl L4043 re pnnfgif)aﬁ%mjoqeo a

smal | er degree dﬁ@yqa A bt reiRbobcihd sRBel 4d i@ Gl thIakd & ilthdhated BRFR] 19 bhe
trapezoi dal channel's 144 substantialTy E_revent flexi n% in a transverse

directiodSto t Wafiné hpwesdly andedhwriviardly ttsapezoidp] channelsdl 44a Tbe traprgoidaler |

allows the pane|l to. _be,gasily .inser ' %}}%g f
stringers 102a°h?ﬂ5’elérwt?§%dﬁ§zbr%%erds %g%fg’%%%?gﬁgﬂ‘g‘g‘gép’%§?§ ct u?beuh}%r t he
cei | i ng syst emfacthe-fakidldtionship with thélowpaheh matarial 244G dhsbhentiam previeuslythet he
stiffness or rigidity of the |ower sheg} mateflal 140‘&v'§1@0vtvh'rdvide o
enbodi ment 146 bgpdipkeo B I} 40y SAFGEY AL WS 87y 0P 254 RpSitive bondwasarovidedy | g

\%‘ nel 146 is f qpfidn BieFhih@ding thénbed Snd e Rivel dtlest Siatediab 0Ad WilFieGppredifed0 but
erein
20 with an arrangement of this type, the panel can be flexed upwardly in a smooth curve, as

illustrated in Fig. 18, and to a smaller degree downwardly but only in one direction of the

panel. The trapezoidal channels 144 substantially prevent flexing in a transverse

direction to that illustrated. This ability to flex the panel, however, allows the panel to

be easily inserted into the opening between the stringers 102a and cross-members 102b

25 in the support structure for the ceiling system. The stiffness of the panel can also be
adjusted by the stiffness or rigidity of the lower sheet material 140.

In a third embodiment 146 of the present invention, seen in Figs. 21-30, the

ceiling panel 146 is formed similarly to the panel illustrated in Figs. 18-20 but wherein

an upper sheet material 148 is secured to the trapezoidal reinforcement member 142

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



an upper sheet material 148 is secured to the trapezoidal reinforcenent.
menber WiPoAfsal ong the top surface of the trapezai dalpciagteiizszThe upper
sheet material can be adhesively bonded or otherw se secured to the

rei nforcenent nenber in the same or W 01/12911 PCT/ US00/ 21343 13 simlar
manner as the reinforcenent nmenber was secured to the | ower sheet material

140. As i | |sitfildr afaffier hsthédethforddmerit BremBerwilks Bdufel id thélowel shédma@ARN ko Menber 142
to the sheet material can be with a full.|layer of adhesive-1-50 or, as

i |1 ustrat edy Wustrpd indlig. g4, Faebostling o€ the| Einboresmegtimemberel 4250 thyy sheets o
|11 ustrat edndebridrédh be #fith a4hil B{W i’dﬂeﬁlie—tﬂo%?,% ﬁﬁf@ﬂ%ﬁ?{%ﬁﬁl%hgrsmgﬁ !’is > as

mentioned previously, nmany of hernethods of applying a esive su
i nt ermi tt erineypf adhesive 150oroastiustrated ieFigi X withparallel lmes bfadbespredp@dr, Agai n,

heat | di r.-ul trasoni ndi n | s0. beappropriate. .The conpl et ed
panel gﬁ46 ?agm%?%%g%?x%é lglésslf’nggﬁog‘h?n “i‘-‘@’(@g‘?‘m, g??’f{‘)’flﬂﬁlfnlemﬂgﬂﬁly or flex
in one dir et dows ariliellike poulé histobé empsioyed DA hestiweldig ¢ adirisete bonamigf | exi ng in
a lateral 10 or _perpendicular direction due to the trapezoidally shaped
channel s of™PRSOPEAMIBPAS =Nt  nenber 142. Thé reinforcenent nenber can be

formed froma shﬁ@&oreﬁlsmﬁﬁﬂeﬁhmaa&obbmbe&e&ﬂhgﬁ FPghdl sbaBDRAPLA faces -at

spaced-paral |l el |ocations and subsequently folded. The panel 146 can be
conpr essed H8ex grpedirastiongfithrnnael butis substanfially prexented fiom SexingigaBepralni t h a
sli ghp amoupbeRindtAPaRGEbR Budtb péd%b.?.g bRgmidte. 15
configurati og fthe panel- o?‘ﬁerﬁ?ha é%togﬁfrl’r}é%g |tﬁs |i5)ﬁfﬁ‘gﬂ?‘%?’{r‘}%’é‘% but

f ur t her - cormenehss142n Thersinfomement membersanbr fofmzaddiont £xhees of mnhterial that has o

rei nf orcem rirg[;p | fo hnt o the ont our nfiguration
shown in g?dg%n : %%ICO%?OI %3 y,at%haecegjg%gl;legsoggtﬁmﬁgmf 8598 yf@g?f{)r essed for
shi ppi ng pur pos &hepanel 146 catrtie compressed foy stipping mitpssesasdllstiated ih Figssv-ppi ng
cont ai ner d by ut]lizing an_appropriate terial fqr the panels, such as
a glass 20 Tefif'ot éjéﬂ’traé’é‘ﬁ’ﬂt e '_Ewg%l%am}}? Vi”&ﬁé‘?@f?‘“i‘% chagjgingsthe o
Wi | | -i5eass WaBfigubdtion ofRe Pidel othérthindé'fnakd iP4ighily firmsr, but furddfeoddpression-  FOr

pur poses ofthe present disclosure, the term"conpression” refers to

reduci ng t FBUSENG bR seaight Syoes 1¢fheishe rrnfersemend megbienty hurkle opfdd émthe| over
sheets t0 sBibhrel 3bHgikdtion showii in Fi%! % A%c&@sn%@,cthe%?a% %ﬁé ﬁ,réi:p? -

term"col |l apsing” refers to reducing the thickness o panel “whil e
per mi t t i ng compressedl ferishipping purpbsesise a3 mab tor ocaupy dsowsh spacewitbinashippinge t o each

her . f . . =h. ' h nmbadi h '
Fi ge. 18 o0vang BBy MUARE S, BRERins Sl Ion e i P W Bt Sheet

wer e 200t  alrkiafoectdt @sih cdsddeseribed previously, the panels will- reassume their normal -

configuration of Figs. 21 and 22.

For purposes of the present disclosure, the term “compression” refers to reducing
the thickness 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
25 panel while permitting lateral shifting of the upper and lower éhe_ets 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, respectively, are separated by a
furrowed reinforcement member 168 that defines upwardly and dbwnwardly' opening




| aterally as if it were "collapsing"” but rather was -buckled straight
downvar dl y. wi giradii 9.+ 31 il lustrates a fourth enbodi ment Jégugbaisee Present
i nventi on where, ‘again, 30 upper and | ower planar sheets of material 164
and 166, respectively, are separated by - furrowed reinforcenment nenber
168 that defines upwardly and dovvnvvardl y 3pen| ng WO 01112911 PCTFUSOQ 21343

14 channel s 17Q of .t alk t QOf the
i nventi on, the%ﬂﬂ%é?@%@apgzroédaaf 8t rhe (r%‘eblhﬁ é?%é:ﬁ%@(}l&&t%ﬂ@%&@&ﬂhh each
pl anar sheet rreﬁgaganéﬁdmaoﬂtﬁﬁeinﬁorémtmhahbrﬂﬁiewﬂbeachphnmhugmemgergéﬁent

areas of the panel shown _ in Fi 21 and 22 aIIo for.a
conpr essi bl e pafRis leéﬁ@aa?emmﬁsgw%@swaﬁt&?“%@ﬁ SHOWT Wigs- ﬁ@g of

engagenent bet weeyil iR ws Edrd & QiRRdssiBR PRI arliag wille a?bl%&%d %Eeﬁﬁrmgﬁféber s,

the conpressibility of the panel can be regulated. Fig. 33 shows the panel
162 in a5 sommpmeEW%ﬂqug’Gﬁm%ﬁt@Embmthaﬂaﬂ‘ifﬁ%mﬁﬁb‘?f&pr| ate
resilient mate e I r:at,i on

illustrated in FiQ. éﬁgﬁlﬁaﬁgﬁ%p% ease o at%&r)eg‘%u%g thé: Eegrze]gfal i ency

of the materi abmuévi;lia't «zumbres&ﬁl dénijgxratﬁﬁ-bﬂewhdnluukzmgb@r@rfata‘rbshhmmﬁant 172
of the present |nve n whj ¢ I, ose sh Fi gs.
21-22 and 31. 3shedgnd ?’1 ’E?“ﬁ“h’éﬂ“g"d’é’“ﬂi} ﬁ’i&%’%&g&@%’% terial
174 and 176, rgﬁgﬁ@éaﬁequerétmin@dfmﬁﬁ&wa@hﬂ&nber 178 therebetween but

wherein the reinforcin is defined by u rdly and downward|y
openi ng &hannel s 188igE %ﬁt“d’rllé‘“ﬁﬁeas' &/ﬁt\,@ R ATYEBRen WRIFLSi on. 1 n

15 this arrangggRey athﬁ@la@mﬁ&e@m&nxafmgshﬁ.ma;ﬁfmsalgagsmaﬂe.Jpz)&aesfath each
pl anar sheet materlal 174,176 is a relatively small area which allows even

more conpr essi Bewdrsieetsiofplanasmetsriali174 midd 76, 3esmeqtiyclyrand a reinforsingmenter ke

circled area i el éwg
substantially prhbl‘%]b't%tecfil?lbﬁg o@%génﬁ%ﬁmg g&r gsl ﬁ?ﬁn%ggoﬁlx crlrlgn%ler 178
with the upper deﬁW&ﬂly&baﬁnga‘lmmBrlth ar2 6f sibstantially tiahgdir renfigualidn.dh t he
panel of he present inve tlon I S ed in 1,and.cgn be
seen to ithcl uddMSAFAREERenyt gaggnggtofﬁg{eé P%fngmbe%p%rmﬁg PlgRATSHEet, ¢ ement

menber 188 subsisdHal #14, Y76k alrdivelyiaal BRWWhich afiows evbB moss chnbrea bl v
rei nforcement nenber 190 overlaid on the primary reinforcenment ngnber 188.

The primary re.ﬂaﬁmeleﬁm wﬁn@mar_gam; theeicledater in ke anandbowealieasf 25
opéni ng channel 1@% a{olh ?ﬁqg gqégé enfelNb4 @ rahfoRBmand 1 s
ovver 86 alo

bonded to the ana sheet ng areas of engagenent
194. The seconadaamber 178 with the upper planar sheet member 174.

20 A sixth embodiment 184 of the panel of the present invention is illustrated in

LJ_

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



rei nforcenent nmenber 190 is overlaid across the top of the primary -

r ei nf or cap@mbzorienber and al so defines upwardly and. dovwowasdessepeni ng
channel s 196 of trapezoidal configuration but wherein the upwardly opening
channel s are wider than the downwardl y;530 openi ng channels. The downwardly
openi ng channels are sized to conformvmth and receive the upperrmst
structure OfeifodaehiemenyeroPsd) Tk %B@%?)J gémﬁé:%hﬁﬁlblg%ﬁ’ A0 Qbhdagy 11

PCT/ USOO 21343 15 rei nforcenment nenb e upwardly opening channel s
of the secormlfolymﬁémﬁrtbﬁtlﬁmadﬁew@éqbel@@l‘@dénma@%lyvmqimlved in an
upwar dl y opgAk i Ml Mol

secondary rel n€ rcﬂﬂe merr%m%?g’g{sgglg%ea % %ﬁﬁq‘%‘&?@@z{% %Pcerrent
menber in attheprirhary kreinforcement nmnﬁierm&nmmiabladhanermhasdnﬁ adhdsive and

conti ouslgl or at, intermttent |ocations only alon hor| ont al areas of

engag ithsrcontpneusly grat intermytignlogationsonly alonghpyizan ‘Ef’r%giﬁ‘?‘?“éct i on but
not as readm( Tre P¥nel Bo fohifed, hghirg all flbx ﬁfbﬁ\éﬁfr&ﬁoﬁlbﬁt@ﬁi asqsadﬂsmeﬂrﬁhe 45
illustrates the panel when so flexed, It w| appreci ated that the

secondary r lafenal drapsviersp diregtien apd Fqge&%alumﬂt%ethwyelawhw fleped. Iypilhbell y
openi ng cha ?écﬁtéhgﬁlap%tﬁ&n‘a?fyn&fn?o&&ﬂ&ﬁ MenfiaF HexdteolitwhrdlyCachdss Qi For the

10 bend in t e pane course, 1s permtted due t t e fact t hat
the s econdauwardlmommmg:dwmcﬂs 13rvif e pirmany teirforaeiaght membkrto pHowrdorythe

oY OOl TRE bl THE, o MR e S5 BAEL Sl BRI Y

r ei nfor cene ut o ony orrzon areas °of
engagenent defiforskhént tﬂmntpr usmdstybondem ia)ﬂreqmmury mmmemeﬁl g&nbei 4n 4Ke
illustrate an alteratlv enent 200tothe edln Fi gs.
15 59 and 4BPvay P RiResiaRel bt B Py Bey e R freonly Hne B i, [ e

ar r angenent oSiRibntalireal ofiéngagttheBNIHAMLHHE mhﬂy%mfoaﬁmemmﬁ&ed to the

secondary reinforcenent nenber 190_.in parallel relatigonship with the | ower
pl anar sheet menfigs 42_%6ﬂluﬁra&sm@lter§‘everammeewpep thepane] illnstrafedin Figs.

i |l usiq at eds ﬂflﬁfg g%mm? %% are
il us%jr at ed ?%‘d?gg%‘ I nes. 20 FI'g. 46 1 Fatjeg{t“?agf_ﬁes a sevent hg‘gﬁbg%di ment |
204 of a pahigs. wmé&bnwam@wqbondmn thsﬁmmm@n@nmnmbﬂdﬁﬂin he panel
204. includ I 08,

atalte! Pefdtio el i or Ceﬁe%?&ﬁ&%n%’%m%%llg aﬁé} S0 &%ef&q c?

respectively, a primar a pair upper and:
| ower seconalas be bent ﬁlﬂﬂMMFl&ﬁﬂ?ﬁWbﬁQﬂﬁpﬂﬂd‘Sﬁéﬂlmﬁtﬁmdsﬁ ande202 areThe

D16 of 25 HESESe] AR AP gur at 1 on but { he pr i mary T ei hf of coment member i s
not d2g ectly attgighfillustrates 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 members212 and 214,
respectively, are secured to the primary reinforcement member 210 along horizontal
interfaces 218 between the respective members and, in turn, 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




to the planar sheet materials. Rather, the secondaryreinforcenent nenbers
212 and 214, respectively, are secured to the primary reinforcenent nenber
210 al ong hQUHAAl  interfaces 218 between the respecti Ve MM and, in
turn, the secondary reinforcenment nenbers are secured to the planar sheet
menbers al ong hori zontal engagenent areas630 220. The secondary

rei nforcement nenbers are identical to each other but inverted relative to
each other so &p and Hogomdhereafcsubssantiny ps daseribed pegvicusly de eemnectipabidl thecr oss
the WO 01112911 / U 21343. 1 nd t hereof substantially as
descri bed prevfwggve'f%%(gﬁhv&?qnos O‘\(f\n’??%ﬁg’g?%e& odi ment of the invention
shown in Figs. 39 apgs. 4056 Hiugtsate sheidhth énhBodiniant222 ofithe presdut invemtibnwhereint 222

of the present invention er ei a pair of parallel planar sheets 224 and
226 are inter cérﬂ?gcﬂfélﬁfaﬂﬁl\,\fga‘?aéisﬂ‘?e r%ﬁn@ﬁtz(%@??rm%qmﬂgﬁ%ﬁf s a
primary rginforcaienbr@ahdi Blude3Oa GrithatF taRRREMeRtCHEHI QS0BAH fResridhgNS 232

which provide rigidity in a transverse direction to the primary portion.
As best il ust reinfortementpprtions 239 which pryiderigidityiniafransyersedirpctonsa HEREMAYr t i on

i nf or coment | RORRE: KbrE WA IPREE ) od Kt PRl e BRI AR 202 1

openi ng channelagurdaved dfentbecgubstaiticly the Sanperas e psimatyi reinforcemsnisaanheiefKig.

r ei nf or cenent riiqns, 232 are i.nsert. stri as. i 11ustr ' .q. 49,
that are adapt §§ "{“'68’@! 0e i"@gﬁdﬂnmptggwagﬁ@fyﬂmgﬁgh%ﬁéh ?%gﬁﬁg%ﬂs&%?ﬁt he
primary nei nf oreREBRE P Ok s€dndanpeihfsroaameiporiionsi2B2 areQiesse sttips; b illpstiated
across-sectional _ configuration substantially identjcal t Oc%a@n%%}hg H:tehe

. ext end

primary porti ot Figu@9.1th& a5¢ adpied o be recgiypd 1 BQAPRprdp|Qpewing |
per pendi cul ar | *ﬁh&:}rgﬁfoféé&eﬁk%ﬁohméchgﬁceﬁ%aﬁﬁwfo}&n{eﬁi S HaE £eFBRIseq@RRAl ON,

are tapered so as t'o converge downwardly erebyto conformw th the

downwar dl y conenfigarationsubisiantially idantica] do thatefiths griressy pettien. bubihe alagar sidet e
primary porti r.elnf [rmﬁf ééﬁ Ll .
secondary rei n%?‘gfé%éeﬁf‘h"?ﬁi’r géh&g‘;%&%‘é?? |or11e V\n'qtgt#én theelsul\y\g?mtueﬁgpeni ng
channel s 16f t haeipfordement postionfacertapered se as tp@mydrgaiownivardhsheréyte@nfonn wathnber i s
structured as ijJlyustrated in Fig. a It wi.ll be 20 appreciated that

t he panel has M@W ”FY%C&?Y'?@%S ngﬁug%ﬂm@ymﬁ%wﬁ Offﬁgpgv se

di rections evempoitlifefihe feistbicethiént GREHEE Atkorlingly] Wikkni the stodtideyadihforceimentt 0 t he
characteristics of the material from which the reinforcenent, menber is

made. Fig. 51 ishipsgtepesidencdwihiaghe ngwandivaprning chatnelsos e RAman reipfercedeBndar y
rei nf or cement i ; d W Bik. seCandRwifideat ed, a
nunber of such p??dr' | b@@gegg@r'gegﬁ&n Cidhnb@NE sthitbdGths A nae ik, 50€ard

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 secondaryreinforcement
portions can be cut and folded and as will be appreciated, a number 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



25 be cut in a conplinmentary manner fromthe sane sheet of material-. Figs.
55 and S56WDIOLiRtY at e t he conpressi bl e nature of the.panecrP8vzidasch is
permtted due to the flexible nature ofthe material from which the

rei nforcenent nenber 228 is nade and a will be appreciated, depending
upon the amount of pressure applied to the planar sheet nenbers 224 and
226, the reifnttbﬂ;ommssmnmmaweislfomwem sorts € SupemiimaDamicust of
configuration illustr he panel to_assunme a_ thinner or
shal | oner criB¥§* 8’83?'?‘&?%9% 9% “g‘il{’%?ﬁ" F‘ﬁ@’%ﬁf‘ﬁb@é@r’m dedpacher words, the
panel s can be V0@igkl8R3d nllﬁslklﬁmaﬁﬂﬁmé& dmr 6f i%}baﬁa”wmézﬁééeﬁt”to

containers for shipnent so as to occupy a mninmal anount of pace conpared

to that whi dw’%?}} whish iecedsp iadawisplenas shest of H’@I@p&h%l‘bﬂdaqﬂameémﬁﬁpgsnt 57- 59

illustgate @ﬂﬁ i_nvention
whi ch inclu es a Power Ej(ilanar rg'ﬁegtgéué% mat er’ gf%fﬁ@g’n aor%ehﬁ'ftg?sé'errent 5
menber 246 Wlsxogdf dhe panlqlem slewswudrmctiom Huk ¢heupinforcament assmbeh psisel t o

permt easy f ane n war d |rect|o but th

rei nforcenen el“rrén%qgth% BEr ]:t"g fP% ‘f‘ﬂ@ %f%ﬁ?fé aﬂ‘é&@"s ‘E?B%ﬁ'dﬁy‘edl rection
and t ransveH&ﬂfoﬁeﬁﬁﬁﬁmmmﬁlahemiteup\ﬂﬁd@mnﬁﬁfdpﬁépehﬁhgcﬂdnh%m&' upwar dl'y
and downwardl F“{] % chafnﬁel s. 248 of trapezoi dal cross-sectional
configurati i ??Gd FeSS Gorfrsuzation btitas Apening of cachghpnnelis significatiynar r over

than fbe oppeEEWethaiRss bséacnfsem&mm?saﬁbamﬁa ABSvittbl bpph&ifRPEEC! at ed,

t he panel would be aIIowed to flex readily in a ownwaraug rection but not

so readily iPA® P‘Y°“WWQ§‘P@@¥F@H‘1&MWW§@qlfé%tmhlbytnmsaWM\aarse
direction. T %dd%irgéﬁaﬁ?ﬁ'dm ﬁﬁ?ﬁ%at&n&eﬁs"eﬁw%t?hé@ﬁf&é %E@e
engagene ta

mat eri al al ong areas I'n any sul | € nmanner Coul d
i ncl ude adhdstegerediohd planar shebtlmasmal glong arens ofigigggeaeEntinany hntahle aaaneof 15

engagenent, | ots or. the |i tenth
enbodi nent 2?{5&{1?0111@3% %ﬁ?%%% accoﬁnaeﬁ’n contighqusty, ?ﬁcéosﬁrfggeaﬁ?s %nvention
i s il Nfist r ateagagemertj aj&glﬁﬁnﬁ&entlliﬁeicftldﬁtseﬁﬂﬁdikgent a planar sheet

ofmaterial 252 is. b dor 0 ecur din a,suitable nmanner to an_
overlying reinf oﬁc@ﬂ’@ °ﬂ%&>?§8¥¥atﬂ?ﬁ? fpa |‘H13P%ﬂ’d”(“ﬁe PRt the Preset cenent

merber  showinventiérisilRstmed i Bigs. 680521 Hﬂdﬁ%ﬁx&écﬁﬂeﬂt{hﬂﬁnﬂrs}é&o@'ﬂﬁmﬂﬁ%ﬁ” n the

upwar dIy openl ng, trapezoi dal channels 256 of the reinforcenent nenber are
si gni ficant 'y %%PYP%WE%@GHGMMM@%M%@O &m arerbiing refrgercenint s ‘

arrangement pouilef 2D §s éﬁﬂﬂar% Ieh:ﬁ*éﬂcélﬂen't eIriB@rﬁn‘B rtl?eghﬁ

L ;:r{géngn bu
al so m)reflexw;glnt euvvar direction than vvoul perm
enbodizfent JdWusimated in Fig. 58 but wherem the upwardly opening trapezo:dal channels 256 of the

reinforcement member are significantly wider than the downwardly opening channels

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 (pot 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 Fig.
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 a result, the




in Figs. :57-59. The | ower exposed face of the sheet 252, which face is

exposed to Wagmﬁgd nterior ofthe roomin which the ceili ngHsebesud S
nount ed, can be nodified by providing it with a continuous el astoneric

pol ymer (not shown). Preferably, the el asi%orreric polymer is a
t hernopl astic or thernosetting polyneric film such as a urethane or

neoprene film _as scri bed previQusly. w . K _a
ur et hane or n@?ﬂﬁl Cia') _g"@a@%fﬁé?%ﬁglﬁa%&%wﬁ‘g{:%égﬁiéga%dIShnl?p %d:sliéﬁ)élgci:ri bed
above with ref gpafieant thenngirolidantitnt wierigtiefot mewllitbace of the sheet 252. The

el astoneric polyner al]lows the panel 250 to . be subst lally flexed or
bent without vi si bl éﬂ&k&%ﬁ%@@%&eﬁ% spAnelin gcoplance Wi PE?SX‘{‘HB’%“

01/12911 PCT/ U%Q%%égeﬁn Fi#@. 6BREThid Bib Gl B i08HALA A hatiBektratd inqriga bengt hs
sni

whi ch can be store pped in rolled- up formand then unrolled and
cut to | efgth fS@rexceps thek lmmppsy planer dieeh ofmaferalB62 interured ¢ a senfersasal | n
accordance with the pres ' i LSkl _Pp;:,ag,1%' b GRilalnmfier Thi s
enbodi nent is i%tqg%wﬁgg?h%%?ﬁcﬁéﬁ%?g tix%?r I gSs. 55127@65 59 except that
an upper pl anano whiekt batfonnsheet triaterial268 is secusaitothe tbweosuafaredftteaeinforasmentrenber

264 across the top of_the reinforcenen nber .i,n t a L i ar
manner to whi @F“g’eboﬁlﬁmﬁ‘@%‘fl&)ﬁﬁeéw&f gg’é%mfa% cgaé%cge%gznsgggmfoi{]% %‘}/{%gl
surface of the jnaaE@mTEE88but wialiMave stightymeatighity@dbetten iwalatiiggublitics.

behavi oral characteristics to that t he panel i ated in Iﬂag@ 58 but

f |

woul d hav@ sl i ghtlyﬁisséﬁr%llwtyaaﬁéﬁibm@gﬂ%%ﬁﬁ%ﬁai!’ussE’I’Ha? 1P pgeor Fi gs.

66-68 i1 ust fatvﬁthqh@é@tcﬁtmemm%m%@&n%i&mmb?&ﬁammerbma@mwance
I nventl on,

with the present w th thi s_enbodi nent includi ng upper and
| ower pl anar shedtmatenil 279t andi 372, 2p@eetivaly? i@t are Spraeed; KPeP‘iﬂ,gsWedaP)é asecur ed

to and separate a. f %@r 4 DD Gnddvahdinds 3
downwar dl y opeﬁ%ﬁ?‘iﬂ;ﬁg}lﬂgﬁ eg%ﬁgg?m%tu\ggns eaflééot rapelgo}l' al” con lisgﬁérj?ift I on.
The rei nf or cemarihsvesehragezoidalsonfigumtion Tharinfatéient memb&ss simidarprthathfRigt he
trapezoi dal cross-section is sljghtly enlar sQ 1 h Q ' of t he
trapezoi dal ch ﬁé‘l‘?"tﬁ‘ﬁttﬁ?ﬂ'ﬁe’f"?‘fi@pﬂm ‘°3F3ﬂ§gm&%1¢%?}ei°§%§ﬁégt%ﬁ i ghtly
greater than td%?ézoﬂfal dtiagndlsth BER thie AWt antRioR@vadidirtitions i Sightly greateremnt h

0

enbodi ment 278 a panel formed in accordance with the present invention
i s illustrated that ofthgseinforeement mgmber ofifiig SBanel , i ncl udi ng upper and | ower

planar 20 sheet mateptalay %@.Eotﬁﬂgnt 48¢ of 4 FRPSGimed §h YocordRe vﬁﬂlﬁlée present

I nt erconnected by and space y a reinforcenent nenber 284. T
rei nf orcenent rievdntion isslhstrited mitigsa69-71, with this paatl, ingludingupper ndldeweraleadr i n t he
embodi e rEtO of Fslhge% 'ma?e?ia%%o %d 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
reinforcement 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



Figs. 72-75 illustrate the conpressibility of the panel 268 descri bed

previ ousl Yoo/ onnecti on with Figs. 66-68 and wherei n-PCTAISI0R2138
appreciated in Fig. 73 that the panel 25 can be conpressed a slight anount
wi t hout buckling the resilient walls of9 the reinforcenent nenber 274, but
additional conpression allows the walls of the reinforcenent nenber to

further fol dfcompdssion, ab seeparcFig MBIpossitilOwithent baukiihgthe adsilient wdllsbp@er at ed in
Fig. 74. The.walls will ac | | uck| e so that .the panel can be

Substant | al FoiotaEH e 24 bl coniRession ohibo emieh raes howaliats. 76- 79
i1 lustrate bh&iCHARSI8S ilfsiritéd/inFig, 7880 BANGL paR s ARShiNEThiRiS Ry Y 1N
connection wth Fi g; 63-65 wherein it wll again be appreciated that a

sl i ght anmpuftcvpyng lessispaceivithira ghipping ¢aMainer19 of conpression, as seen in
Fig. 74, is possgik@o\ws iy % Kdnk ¥ P vy@l l .

r ei nf or cenent rreF er ?%4 %Httea '|t|oné{nﬁt§%&r}p§%§g§g? nelo ?ﬁ%&%’g cgauses t he
wal I's to buthites presdntfinvestiom sThis pamsk is yery dimilar fe the pafi8] desaitiel pteviohsly panel i s

subst anti al | y..t hi . Lhereby . occupying | es ce.wiihin a shi.pping

cont ai ner. g}/ Beyd B'%gd" @‘3&5 F\cﬁlgfsr %ﬁ’gp eéplgﬁg%{ r“ﬁ%ﬁ?ﬁg%m%wa ?@%‘Gﬁgpanel
fornmed i n aamaibeIOwithupwirdlybpeningifapeioidaloRniidl N2 sgdbdbyisied tribfgulse! Y
simlar to the$ nel %cribeii $revi Qusl% in Figs. 60-62 in that it

i ncl udes a FRARE 3}9*’%51!‘3?% s A8 &l be appEaciated,fhe vipsvardly gpepingchannslsdhat are of eber 290
Wi th wpwar dindpe2bRIal diébs lséctiBRa @biitdurdioa GeMleS spit 298 aloRE tHYippdra@sbe bEi angul ar
shaped channel s 294. As wi || be appreciated, the upwardly opening channels

that are of thegeinfosssmensimpmberbey prgylar chagngls 204r Atsippertdednhee298, space 296
along the u : - Gf: s . riangul ar
channel 5 2923?2 ‘i@%ﬁ%ﬁ?ﬁﬁé’%‘iﬁé&mm%&@. SRR o BE R TRkl el 0

posi ti oned extends pespendipuladly to the chaingls oy thexemfitrcenpmbmembex solastogirevids

per pendi cul af n -] rei nfor cenen nber .so as.to
provide ri %Aﬁq&@%%@qgamn%ﬁpg%%%h %‘ﬁ P‘F’gﬁ?@&ﬁ'& FRIEMeDY oy ded
by t h#s r ei nimparbenserthat thefpanel idmigidified inpripehdicnlmedifbtions. ri gidified in

per pendi cul ar ditgections. The ort nenbe 98, which can be nmade of the
same nateri al asﬁ?ﬁ‘%@ﬂﬂ? ﬁgﬁgg&ﬂ%ﬂ iy Wﬁ%%@ﬁ&?ﬁhmr 284 and
as seen. in sidef) 288 @nd itheClelifeGerient GRuHR 284 Yan® 46 Ne@DHC PR 86, nsldgdes body of
i nverted U shaped cross-section projecting away fromthe reinforcenent

nmenber and Havnwgdyepeningshynngl-shapedhedy ofinygeed 4 eypssssectignprofiecting| ural i ty
of tabs 302 ,afea6MiheAbtl &R ent aﬁg&gﬂ&ihggwxmﬂé.- ki on  of
t he tabs 302a ?fs) g'gst seen I n 'Fllﬁg. 82 to c orm’ &%@%ﬁ{}&?%m’?he wal I s and
space2@96 ofwhich 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 Fig. 83. The support
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




t he' trapezoi dal channels in the reinforcenent nmenber so as to nechanically
connect the ght menber to the reinforcenent nenber. ort menber
can, therefor(ZM Ege}l’, nount ed on the reinforcenent nenberbyggg’ug&@%u g the
support nmenber perpendicular 25 to the trﬁpezoidal channel s and sliding the
support nmenber along the |length of the éRannel s unti | it is desirably
positioned. A plurality of .the r eni nmenbers can be
posi tioned at gﬁ’&/‘tj ene %/@Hog}?ﬁﬁc%m%\@'ﬁg}%ﬁ%‘? ﬂ%"f’ﬁ% ‘ﬁ‘sa@@a‘iﬂ?@e@&pport
nerbers, accor eomyingnt efigiped ANippat bylowkikhekt oy tHeand dp El'on%ﬁ k¥ @firel HP@S Vvery
little flexi bility in any?&grpendl cul ar direction. 0 the extent it is
not clear fronfemRengggiher connection between the various corrponents of
the panel s descri begwiifhe fRratid 1RABSRIE! I 0U9h WO
01/12911 PCT/ USO0/ 21343 © 26 heat Tus/ on of ‘%ﬁ;’*b‘?ﬁé‘?&ﬁ%g{*ﬂ%h 8% g
system The coﬁhb@%ﬁsoamthmémnixahmhabmmpmd@ﬁaﬁmgag%lmtuppmr or

| ower sheet of I f.iin onent of the
panel . It will ‘E%?%gg’r@g’c"?‘ g{hggof??%% E’&%‘ﬁ\?@aﬁﬂ' sgﬁrsfﬁ‘ﬁrggw&“ aseforsor use
inadrop 5 cea'rjrihgtjnesgmlbresﬁbﬂttybﬁh@ﬁdnarfoﬁﬁﬁp B . TiRexpRe ek oFhded t hat
has variablefeatgﬁsfqr 4ust|ngtheerX| |ty of the panel in

| ongi t udi nal oP?®f Jbis ravenfion gan plsh be modified by 3dding 3, gAOjinwQys efastomeric

conpr essi bi | i t yolpther! ARhRA ASrethale o?hie@ﬁbﬂwﬁlﬂyﬁrp%%?ve I@ﬁﬁgﬁﬁsﬁgwf Gs of
the pangls of this invention can also be nodified by a ng a cohtl nuous

el ast onet¥ ¢ p@#% with gegardete the pangls whFiss-ol3 and $PrGarradfor h dewratinefitsiave, as

descri bed, by b%@v%%?@?zln?p t f, F 13 and
60-62 and/or a decorativ le%%l esctri et%ﬁagd&%lgg??exangl%eh%ﬁ{]ﬁ regard
to the panel onaheegf the pancdthey oan dlso bé emsitbineerted artoi the opénitgdralefitedcdyahe t hey
can al so be eQ§|! er i,nto.the openin defin t he strlngers and
cross- menbers aééggusépenge mb&r (gﬁ“s% ?(ﬂﬁ”%’ cfy%ﬂmﬁgwé{ elyyrilinothseakp ok
as they are noasthnyatddod:m&eevmﬁﬁﬁ&ﬂgmxédkaﬁ@érﬁoﬁﬁnwm%ﬂpbbﬁwsteﬁi WikH'©
support stem %th 15 |f| cations to fhe suspension system it wll

al so be ppr ecPSTEEFUIPRSIp L ﬁBsPS%ﬁ‘FBsgStE’Ba}FH‘H%bﬁéﬁﬂeqlﬂeddhﬁéhqpamlsﬁpu%l | di ng
structure. m%sé@ﬁ%hﬂl'of'a'b{lﬂdlb%s&ukﬁﬁe.| L1112 1" 1 PCTNSO0/ 21343 21
CLAIMS 1. An architectural panel conprising at |east one sheet of a

substantially fl at



substrate material fornmed int H“I"J’“Il“"“" H\Hll_onal self-suppor“t__i'ﬁgt—body-

havi ng 0@ty of el ongated=cekl s.and erei N such-RARARVRB4Imde of a
fibrous material. -- 5 2. The architectural panel of Caiml wherein said
sel f-supporting body is resilient. 31 The architectural panel of Caim!]l
wherein said self-supporting body is conpressible. 4. The architectural
panel of Caim1l -wherein said sel fceamdrti ng bodyis 10 collapsible. 5. A
nmet hod of forming an architectural panel conprising the steps -of

provi ding at | east one sheet of a substantially flat substrate materi al

made of a fibroys %%_fd’hﬁéomﬂmnél%ﬂgﬁ&;gsmwbﬁéé&aoﬁmﬁk@m&ﬁ%,% cells on
said sheet so as to define a three- 15 di nmensional self-supporting body.
substrale material formed into a three-dimensional self-supporting body having aplurality - _

of elongated cells and wherein such sheet is made of a fibrous material.

5 2. The architectural panel of Claim 1 wherein said self-supporting body is - --

resilient.

3. The architectural panel of Claim 1 Wherein said self-supporting body is __.

compressible.

4, The architectural panel of Claim 1-wherein said self-supporting body is
10 collapsible. ’

5. A method of forming an architectural panel comprising the steps of
providing at least one sheet of a substantially flat substrate material made of a fibrous
material,

and forming a plurality of elongatéd célls on said sheet so as to define a three-

15 dimensional self-supporting body.



