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- WALL PANELS AND JOINT STRUCTURES

Field of the Invention

This invention relates to wall panels and more p'ar'ticularly"

to msulated wall panels, apparatus for mterconnectrng such panels _

) together to form walls, and to apparatus for connectlng the panels to

: assocrated structures such as floors, roofs and sub- waIIs

B _Background of the lnventlon N

It has long been desirable to provide a single, thermaily

ef_ficien_t,‘ inexpensive wall panel s_t’_ructure'f,or use in ereeting housing
‘or other structures. While many attempts have been proposed, many

‘such wall p‘anei structures are not sufficiently strong to serve as

structural building panels wrthout extraneous support or mternal

_ studdmg and the like. Such studdmg adds components and costs and

. f-requ_en.tly p_resents a thermal "short circuit” or brldge lowerln_g the

insulative value or rating of the panel.
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This invention rel-ates to wall panels and nore particularly .~ =~ . fto
i nsul ated wal | panel's, -apparatus for interconnecting such panels. o
together to formwals, and to apparatus for connecting the panéls to 5
associ at edwas g7@kger es such as floors, roofs and sub-wal |'s. PCT/US96/14236 -
It has Iong been desirable to prOV|de ‘a'single, thermally

ef ficient, " i nexpensive vvaII panel structure for usd‘hislshdeﬂmlabdﬂ &I ng
or ot her struct ures. Wiile many attenpts have béen p
such wal |l panel structures are not sufficiently stro m
structural 'building panels without extraneous support

st uddi ng- and the like. Such studdi ng adds .conmponents and costs and
o o : Moreover, when individual panels are’ interconnected or :

jo_ined, they may "rack", slide or twlst W|th respect to each _qther .
. resulting in less'than'desi_ra.bl_e sti'uctui'al stability. |
in addition lit is highiy 'desirable to piovid'e a th'e'f.rnall'\:l
5 ) . 'lnsuiatlve weather-resustant wall panel capable of ]omder wuth other
. such panels to produce a structurally sound and durabie wall structure
| useful in erecting and formmg the walls of a house or bunidlng ln- _'
many areas of the worid in relatlve low mcome, high populatlon
' areas, mexpensnve,- structurally sound housing is dif_flcult tc cbtam. :
10 | -'The provision of msulated pane!s smtable for jomder to-form .
| 'structurally sound thermally efflclent mexpensnve enclosures-f.or.
human habltat is_particularly deswable
Whil_e insulated wall panels have been propos_e‘d,:_'t_l'ie i
joining of the panels together, as vi/ell as the mounting of_pa'ne'-ls td "
15 associated other structures, are” s'ubjec_ts in need of neW'idea_s'and '
ihprcvements. As ncted, prior. joint and io_inder concepts appe& to -
lack a sufficiently substantive nature, produce a thermal i's_h_d'rt_ciicuit"" N
.des'troying'the panel'is "R" value, or both. Moreover, it.'h'as_been'
found difficult to provide a foarn cdr’e wail panei of sufficient 'joi_nd,et_
20 'strength and. r_i'gidity'to_ serve as a component of a struc_tural w_ail-cf |
-such panels. . | -
Ac:ccrdingiy', it has been 'one‘ objective of thisin'vention to
provide an improved wall panel and apparatus for joining snmllar panels

- 1o form a structural capacxty wall.
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frequently presents a thermal "short . circuit" or bridge lowering the
|nsulat|ve val'ue or rating of the panel.

2 .Mor eover, when i ndivi dual. panels are |nterconnected or
~ joi ned, thew()gmméaack slide or twist-with respect to eaclfCWWéﬂ““
resultlng in less than desirabl e struct ural stability.

addition, it is highly desirable to provide a- thern&hgmwa}hskgﬁﬁg

weat her - resi stant wal | -panel capable of joinder wth panel S
t.o produce a structurally 'sound_ and duadabl e - wa_ll str

Another objectlve of the mventlon has been to provnde an

: ir_n,or6ved apparatus for s-ecurm_g one or more panels to a floor.'
| Another objective of the lnvention'has'been to.pro'vide.an. L
'irnproved a'pp.aratus for securing one or more'panels' 'to a. roof. | |
5. N o | Another objectrve of the lnventlon has been to provrde an_"-__
3 llmproved wall panel and mountlng system wuthout thermal transfers -
_ through the panel due to wall 'mou_ntlng or panel-joining components, '
_'..wall studs or the like. |
i It will be appr‘eciated that in some cultures o.r:
10 ,_-envrronments, there are pre-eiustmg structures or walls, frequently
old whlch form the boundary of an offlce or apartment. These are
- _-'occaSIonally damp and non- unlform For example, |n certain high-
.. popula_ti‘on’ density areas a_ro'u_n_d_the world, large rnultiple ten'a.nt '
| st'ructure's.have' tapered, aning or damp in'te.r-i_or structural Walls 'u.nf'it e
| :_:_1 5 . to serve as a basis for a health?_‘ home. | |
| 'A'ccordingl_y,_ a__further.objectiv-e of the invention is _to
_orovide'a__fUnctionaIwall which'may easily be adapted to and'moulnt_.e'd.
-on existing s.ub-'vqalls.de'spite' irregularities of plane, wet or Ieaking
conditions or the like. |
20 'S_urnmarg of the Invention
| s To these ends a preferred embodlment of the mventlon
'.'mcludes a composne, foam core panel faced on each side wrth a
reinforced cementmous panel,- the foam edges of the composite panel :

being grooved perlpherally mslde the cementitious facing panel
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useful in erecting and forming the walls of a house or building. In -
-many areas of the world, in relative |ow income, high populatlon"'f-areas
|nexpen5|ve structurally sound hou5|ng isdifficult to obtain.

pT OVi Si on i odxedeel at ed panel s suitable for joinder to for rl’lCT/US9§’tlf7l§ét ur aI I y

sound, thermally efficient, inexpensive enclosures for - . human habitat
parti cuI arly desirable. - - \\80/ 00586 di scl oses nmeans for jointing
t oget her edges of two adj acent bui I ding el ements. The building el enents:
each have a groove formed in the. r espdct i ve edge and the jointing means . _
provi des surfaces which are pressed against the sides of the gr ooves. The :
jointing means is fixed in position by filling the space between the .
el enents. with ﬁreferahlvmemaaauel grooves aréBre83ed 2 eaghafioem edgei | Bal panel S.
A groove is provided in the edge of the panel's to receive a weathering
strip, or rreangmﬁa:ronmnrel p@meﬂﬁledgew&ée dt0eashene Slat unétal esnp is mserted
in- the groove of one panel edge and the opposed groove of an -
| .adjacent panel edge, formlng a tongue enveloped by edges of both
5 - adjacent panels Screws .or other suitable fasteners are mounted o
. through the cementltxous panels, any mtervenmg foam, and into the
_tongue whlch thereby holds the two adgacent panels together The- =
_ tongue itself is barbed or has. sharply folded edges serving as returns
. to drg into the foa_m.edges of the _groo’ves to prevent the ton__g'u'e from i
.10 moving after it has been inserted, thereby facilitating asSenibly_, L _.
 Preferably, a tongue |s disposed vertically extendlng i'n' Lo
-@ach adjacent groove of respectnve abuttmg panels; thus two tongues
.. are mserted in each abuttmg panel edge or face.
When ,lnstalhng' panels on a floor,_ a U-shaped channel
15 'wi_t'h upstanding legs is secured-to the floor, and the panels are
lowered over the channels, the legs of the channel extendin'g- upw_a_rdly__
into two p.'_arallel groovesin the foam face or edge of the panel.
The top edge of the composn:e panel may be fmlshed off
wuth a downwardly dlsposed U shaped channel over and extendlng
20 . along the top ed_ge of the panel.
Inany case, the screws into-the panel joining tcn‘_gue'..at- '
its e_nd's, may. also extend through the floor mounted channel _an_d any
| panel cap, respectively, to provide extra rigidity to the panel wall': o

' system so created.



W94/ 19558 describes a mpdul ar building structure. The structure conprlses
- panel s consisting of structural boards bonded to synthetic insulating

material. .Longitudinal edges of each panel have the insulating material
recessed |ﬁmﬁwﬂ@poadjacent the inner surface of the-Lespectgﬂ@Lﬂ%HEﬂk_for
rece|V|ng spllnes for j.oining two adjacent panels.

2a - . \Wile insulated wall panels have b R ah@ |
j oi ni ng of the panel s toget her, as weld as the mounti
‘associ ated other structures. are subj€cts in need. of

i mproovenents.” As noted, prior joint and joi nder concepts appear_to Iack a

a_t her nal ort, c
suffici ent by SUbSt ant ive Wﬁte}ér ghe pra%gwseplaced atop anoth'er hor{zontal |om|ng

tongues elsposed in the horlzontal adjacent grooves are used to
prov:de a wall of multlple panel height. |
| The_ resu_lt of.such c‘om_posrte' structures is qUi_te
| _5 " _j spectaculer;_the'.pahels so j.pin.edfprm.ride a lpad bearing wall-,. .fp'.r”'_
' example;f_not'_subject to "racki.ng."-',' i._e,".._where each o_f t'he.panels mnght '. |
:'b.e'"'t-wis_ted or racked, as a'hou_sei,' fo.r-e'x-ample,_made of such pa._nels ls '
_bIO-Wn by the w'ilnd. |
| . Mer'epve.r; it will _be -appr'ecieted thaf there is no throu_gh‘ |
10 _ Stﬁ_dding 'i_n'the :p.'a'nel' 'walls 'Cr jpints.between the panels. Thus, the
o feem. cohstitufes a cen;t_i'n'uous barrier against the cond_uefc of heat
: .thl'OL.Ig.h the p_'enels' a.nd is_ndt_'c.omp'r,omised by any through siruethre._ -
such es_fa_stenel;-.studd.ing'.'=hraekefs 'or. the like. Accordingly, a 3-inch '.
thick foel_'n panel with'c'emen_'titiou's'reinforce‘d panel'fecing_s' .p'r_ovides' a .
| 1 5 - Qell 'of .in'su.lativ'e-val'ue of ahouf-RTS‘,‘ .\'Nhereas a common 2x4 studded N
- wall with foam or batting may -be a fha:_;imur_n 'rat.ing'_pf F\‘_14...
| It will be appre'ciated _that the elongated.ti_es, -and-the
- .c'lip:s which are hereinafter aescribed_, -lre_ly'. on the strengfh of the foam
: within 'the .panel's and.'do het cdrhpromiSe the R value of the panel.
20 . '. ln one alternatlve form, the t1e or tongue members may
| - _be provuded wnth bent over flanges at their upper ends and the upper '
- 'C shaped channel ellmlnated These upper flanges could be screwed
llnto-th_e bottom of a'ropflng penellor structure to join _the vertical wall .

panels to a roofing structure.




destroying the panel's "R' value, or both. Mreover, it has been found
difficult to.provide a foamcore wall panel of sufficient joinder st rengt h
and rigidity to serve as -a conponent of a structural wall of _ such. anel S
Accor di ngl Jookygs been one objective of this i nventi on tBCTlfSlSBQ/l '

i nproved wal panel and apparat us for JOI ning simlar panel S to form a
st:ructural capaci ty wal | . '

6

In another embodiment, the inVen_ti_on cohtefrnplates' -
_s.ecuring -sl..lch' pan’els to an existing vlrall or sub-Wall strtlcture | For.. o
~ example, a composrte foam panel may have either both srdes of foam o
faced wlth a remforced cementitious panel or only one srde faced W|th -
5 such a panel. ln any event a groove is cut into the foam edge around
__ the periphery of the panel ‘and a Z-shaped chp is placed for example, T
with one Ieg mserted into the groove and the other leg extendlng
| rearwardly for mterconnectlon to a'wall. That leg is tur.ned _f.lushl W|th :
the wall and s_eou_red thereto, or_ co_uld be shimmed outwarc_ll\rif'ro:m-_.-t_he
: '1'0 - wall so as to provnde a planar panel wall wrth the shrms | o
-,Iaccommodatlng any varlatron in the extstlng waII or sub wall In.
ad_ditio‘n, the same Z-shaped clip could be utiltze_d at the top' gqgg' of
- the panel for seou.r_i'n'g. the top edge of the panel to a 'roofi‘_n'g' gr'ofhe_, : _"_ -_: "
support structure' | |
15 © inan alterr\atlve of this embod|ment an L-shaped clrp is. |
| utlhzed wnth the short leg extending into the groove in the panel and '
' the_long leg extending rearwardly. That long leg is conneoted to-a_ U
. co_mpll'rhentary L-sh'aped-clio secured to ah existing wall,-.baok-w._all, or :
~ other support, for ex_ample, with '_'the ihter-engagement.betWeen the
20 ' tw.o' L-shaped cllos beihg adjdstab’le or decided by the applloatioh of a’
| self—threading screw, for example, and ‘with enough play :bet_yveeri:t_he__ ; |
__Io_nger leg of the panel clip and the shorter or longer leg o.f't_h'e L-.'
_ | shaped clip on the 'b_'ac.ker. V\rall to .provide sufficient .adjustme,rlt- to

accommodate any non-planar variations in the existing wall or .~



-3 © .. Anot her objectlve of the I nvention has been to prOV|de
an inproved apparatus for securing one or nore panels to a floor’.

Anot her obj ective of the invention has been to provide an inproved - :
appar at us zRsoHg@aey i Nng one or nore panels to a roof. PCTfUS%/lﬂ-’féther
obj ective of the invention has been to provide an inproved wall panel and
mounti ng- system wi t hout 't her nal transfers through the panel due to mall
mount i ng or. panel -j oi-ning conponents ‘wal | studs or the I|ke '

It will be appreC|ated that in sone: cu?tures or

_.sub-v'vall-.".l'his wall mounting is thUS adcomplished without an\)
'-compromtse in the therrnal |nsulat|ve propertles of the panel so that
.there are no thermal shorts m the system
Accordmgly, the mven-tor provndes' an in'sulated : stfuctur’al-- '
5 : 'panel suntable for use in ereotmg structurally sound weather-resxstant
| ”.walls for enclosures such as housmg and bu:ldmg At the same tlme,
the mventlon provides an msulated panel suitable for'attachment to '-a'_n'
_emstmg wall or sub-wall desplte megularmes wetness and the llke
B whlch otherW|se may not be suxtably faced.
'.'1.0 - Bri_ef_ Desorigtion'of the Drawings
| | | o These and other objectives and advantages _'will_ beoo.me.
a --readily apparent from the .follow_ino wtitten de_scriptit:n'of a pre'fetred-_
, _emb_odiment of the inventio'n, and frotn_the drawings, inﬁwhioh:' |
Fig. 1.is a cross-sectlonai plan view of two panels jomed g
15 . hy two tongues or ties and scre’ws or fasteners according to the |
mve_ntlon_; |
Fig. 2is cross:sectional uiew_ ot one panel showing panel
joinder to a floor at a _Iowet.'end'; |
Fig. 2A is a crOSSasectional view of one panel having a
20 ) panel cap at an upper end; |
| Fig. 2B is anli_s'ometric. illustration showing one 'alt_ern'at_ive
"'_tongue an_d channel c_onn'ection"ata panel bottom:

Fig. 3 is an explod'ed view of one panel edge and two. o

associated panel tongues; _ THIS SHEET HAS BEEN Thls Sheet Has Been Replace
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~énvironnents, there are pre-existing structures or walls, frequentl y old,
which formthe boundary of an office or apartnent. These are occasionally
danp. and non-uni form For exanple, in certain high- population de ) ty
areas ar ougg ebjissowor | d, large mul-tiple tenant strucmtes_ﬁﬁxlg_iﬂdgied,
wavi ng-or danmp interior-structural walls unfit to serve as a basis for a- .
heal t hy hone. . - Accordingly, a further obj'ﬁlﬁtﬁheeeHszetmﬂlaced

i nvention is to prOV| de a functi onal vvaII whi ch may emnlﬂlnﬂmm |lwg B
t.or -

and nounted - on existing sub-walls des‘ﬁ'te | rregul arit
Flg 4 is an isometric cut—away view of two panels jomed

Ieaking condi tions or the li ke

.by ;cwo fo’ngues,
F:g Sisa plan_.vie\./\_r showing- the joi'ndef of_':__.t"'\n)o. p'anels at _ l
a 90° corner, | |
5 '_ B Flgs 6 and 7 are cross- sectlonal views s:m:lar to an 2
| but snowxng the tongues having roof-attachmg flanges,
Fsg 8 is a view of a double faced panel and Z-sh.aped
'wall-mount chp w:th optlonal shim accordmg to the lnventlon, '_
| Fig. 9 is a view snmular to Fig. 8 but showmg a smgle- .
1.(_) - .faced panel and two L-shaped wall mount chps accordmg to an,
| alternative embodtment of the mventton and
| F|g 10 is a view S|m|lar to Fsg 3, but showmg an S
altelrnati.ve roof-mount clip.
Detailed Description of the Invention
15 : Referring now to thie drawings in detail a paif'of ablu'tting.
| composrte wall panels 10 are shown joined in accordance wnth one
'. embodlment of the present invention in Figs. 1 and 4. Each wall panelil o
210 _mcludes a foam core _12 havmg reinforced cementmous_' facing = -
.panels 14 adhesiﬁely :bonded' to ooposite side faces 16 'of. the foah
20 core. .The foam core 12, preferably 3" thick, includes a top edge 18
. a bottom edge 20 and a pair of parallel side edges 22, with each 8
penpheral edge preferably including a pair of elongated _and parallel _
. grooves_24 {s‘ee Fig. 3) extending into the edges 18, 20 and 22;(and

-the far'ed_ge,. not shown) approximately 1-1/2" as will be de_scrib_e'd in. .

THIS SHEET HAS BEEN
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3a - The invention is thus directed at a building panel conprising
a foam core having two side faces and peri pheral edges and a cementitious
facing on at |east one side of the foamcore, and at |east one groove o
extendi ng v Sbkd core in each of at |east two opposite e®GEPIF4AE foam.

core;, each groove being forned in the core such that each groove in each

edge is open at said edge and has two opposed facdms{ShﬁetMB gced 0am core
and a blind end in.the foamcore. According to the separat e
paral | el. grooves extend into the core ©h each of th opposite

edges of the foam core for receivi ng respectlve tongues o |n e onnect ‘one’
panel: to another, and each groove is spaced fromits. nearest faci n '
. | east about 13rrm°(f[se4qtf" PalgYy. In a preferred embodigente aepain @4 elenq;arte rred |

enbodi ment of .the invention includes a conposite, foam core panel faced:
- on each si de wi tqmgues or tie members 26 are inserted vertrcally in opposmg slde -

- edge grooves 24 of abuttmg wall panels 10 to join the wall panels in N
acco'rdance with _the present mventxon. as will be disclosed in more
5 deil _below.,.' |
- As shown most‘clearly 'i'n? Fig. 3, each walil panel- 10 -
"preferably mcludes the parallel grooves 24 extendmg lnto the edges |
.18 20 and 22 approxrmately 1/2" to 1" from the opposite sude faces
- 16 of the foam core 12 adjaoent the cementltlous facxng panels 14
10 R l'_l'he c_onstructlon_ and manufacture_ of th_e reinforced _cementltlous--
'facing 'panels'14 sold under the'trad'emark "UTIL-AsCRETE", are
' l--descrlbed in detall in U.S. Patents 4, 203,788; 4, 428,952; 4, 420 295
_ RE32 037 RE32, 038 and RE31 921, aII of whrch are herewrth
lncorporated herein by reference
| 16 . | .. As shown in-Figs. 1 and 4 the pair of tongue members
. 26 are mserted vemcally mto opposing side edge grooves 24 of
abutting.wall.panels 10, and_.the v'vall_ panels are further secured by
fasteners -28 (see Fig. 1) erctending through the cementitious.facing :
paneIs 14, mtervenlng foam portlons 30, and into the tongue members
20 " to-hold the abuttmg wall panels together Each tongue member 26
| mcludes lateral edges 32 defrned -by sharply _folded e_dges_or returns - -
' 34 ex_t_ending rnwardly and'rear\rvardly_from a front face 36 of 't_h.e_' |
tongue member. It will be .a_p_p'reciated that as the tongue members 26
are inserted into the grooves 24, the returns 34 dig into the foam core _

THIS. SHEET HAS BEEN
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Feinforced cementitious panel . the foam edges of the conposite pan'el.
bei-ng grooved peripherally |n5|de t he cenentltlous faci ng panel .. L
WO 97/ 09490 PCT/ UsS96/ 14236

-4- wog,,oﬁg@ferably, two parallel grooves are erect cBCT/HSWAARG oam

edge. To join conposite panel s edgew se, at least one flat metal
strip is inserted . . : in the groove of one panel edge,and_the Qpposed.
groove of an ~adj- acent panel .edge, formng a tongue enve_l-__Qpe'd_:."by o

edges of both . _ - -10-

12 adjacent the grooves to prevent the tongue members from movmg
.after they have been lnserted between abuttlng waII panels 10 In thls_'
way, the tongue members 26 are enveloped by the srde edges 22 of
abuttmg wall panels 10 and the fasteners 28, such as screws or the
| 5 - ._Ilke, are mserted .through the relnforced cementmous facmg panels 14 |
" on each side face 16 as descnbed above to join the wall panels in o
laccordance with the mventxon It Wlll be apprecxated that wall pane|s
'10 could llkerse be Jomed one atop another, wrth the tongue "
memb_ers 26 mserted horlzontally _mto respective opposlng .t_op and | :
10~ bottom edge grooves .24'of. abutting wall panels to provide ..'a. vvall__of_.' |
_ “multlple panel helght | _.
Refernng to Fig. 2, a U- shaped footer channel 38 :s ;
- shown for mountlng the wall panels 10 to a floor 40. ln one -
-e_mbodiment, each footer channel 38 i_ncludes a pai_r:o.f upstandlnglegs
15 . or’flan’ges-'42 joined through a \7veb 44 normal to 'each of the flanges '
A bolt 46 or other suntable fastener is inserted through the web 44
and into the flo_or 40 to secure the footer channel! 38 to the floor At
I_east.one.'vvall panel '1_O_is _Iowered. .on'to the footer channel'38, with -
the upstanding flanges_.42 extending_ into respective parallel g.'ro_ov,es
20 . 24 formed in the bottom edge 20 of the wall panel. Fasteners 48 'are C
. 'pr'eferably ins__erted through the cementitious facing panels 14, the
tongue members 26 (not shown), and into the flanges 42 to secure. o
the wall panel 10 to th.e footer channel 38. In an alternative

' ernbod-im_ent_ shown_ in Fig. 2B, each tongue member 26 inc_ludes a '_t'ab



5 adj acent - panel s. Screvtrs or ather suitable fasteners are mount ed g
t hrough the cenentitious panels, any intervening foam and into the
~~.tongue, which thereby hol ds the two adjacent panels together. The

tongue i t $fb bredodar bed or. has sharply fol ded edges servi RETALSY F’éf’ﬁfns
to dig into the foam-edges of the grooves to prevent the tongue from 10
_noving after it has been.inserted, thereby facilitating assenbly. )
Preferably, a tongue is disposed vertically extending-in - each’
adj acent .groove of respective abuttisblpanels; thus two tongues L
are inserted in each abutting panel -edge or face : C
When installing panels on a floor, a U shaped channel 15 : vuth :
upst andi ng | eg$0 exteadingealohg thbervéH» dar, ,withkachetapalpeihg secered to the

' lowered over .the channel's, the tegs of the channel extending upwardly . -
: " ‘'web through a bolt {not shown) or other suitable means extending lnto
~ the floor (not shown) through apertures 51. |
Referring to Fig. 2A, a U shaped cap panel 52 is prov:ded "
5 o in_"tme_ ernhodlment to finish the top edge 18 of the wall panel 10_.- |
| The cap 'p_ainel 52 includes a pa_ir of depending tegs' or ftanges 54
jotned through a"Web 56 norrnal "to each of the flanges. The cap pan;e_ll :
52 is mserted on the top edge 18 of the wall- panel 10, wrth the |
dependlng ﬂanges 54 extendmg mto respectlve grooves 24 formed i m | |
" 1Q ' the top edge. Fasteners 48 are preferably inserted through the
- | cenientitiotjs facing panels 14, the tongue members (not .shown')' and.
o |nto the flanges 54 to secure the cap panel 52 to the wall panel 10
Referrmg to Flg 5, a pair of abuttmg wall panets 10 are _. -
L shown Jomed at a corner 58 Each wall panel 10 includes an mchned
.__1 5 ."__edge 60 abuttmg the mchned edge of the other wall panel and further
| tncludes a pair of parallel grooves 24’ extending mto.each inclined
| edge. The abutting inclined edges ..60 are joined at the corner 58
- through a patr of ang'l_ed' tongue members 62 inserted into the
' respective aligned g'roo\r_es 24 IOf the ahutting wall panels 10. It will
| 20 " be apprec:ated that the tongue members 62 include a longltudmal
| bend or angle at approxlmately the same angle as the corner 58. As
:with the tongue members.24 d_'escribed above, the angled tongue
N _mernbers_ 62 ha\re. _lateral edge._s 64.defined by sharply- folded edges or _'

returns 66 extending inwardly and rearwardly from front faces 68 of



into two paral | el grooves in the foamface or edge of the panel

The top edge of ‘the conmposite panel may be finished off S with a -
downwar dly di sposed U shaped channel over ‘and ext endi ng 20 . along the -
top edge ofwé bgosasinel . ' o In any case, ROTIUS361433§ into
the panel joining tongue, at : |ts ends, may al so extend through
the fl oor nounted channel and any panel cap, respectlvely

provide extra rigidity to the panel wal .| . system so creat ed

PCT/ US96/ 14236 _ : o -12- - 5-

the ‘angled tongue members. Fasteners (not shown) eXtend.t’h‘rOU_gh
the cementitious faeing panels 14, intervening foé_'rﬁ portions 3b; 'and.'
into the angled tongue 'memhefs 62 t_e-_hOId the abuttin_g wall -n:anel.s |
10 together at the c_orner 58. |
5 N  n a-_nrefer;ed embodirnent'as .show.n_ in Figs. Sand7, '
each 'tongee rn'embef 26 in'eludes an upper end 70 having 'ja'.'t-ab' 72 a
bent parallel to the top edge 18 and extendmg outwardly toward the .'
- cementmous facmg panel 14 for securing the tongue memoer 26 and
: éssocxated wall_ panel _10 to a roo_f member 74. In one ernbo_dlment._'
10 " shown in Fig. 6 each_'tab 72 of 'fespective tongue membe.rs'.'-zfa_l-is..'
| o secured to ailo_wer surface 76 of the roof member 74 through
fasteners 78. ln_anlother.ernboeimen.t shown i.n Fig. 7, tabs 72' :_:__
extend outWardIy away from the -Wall-panel 10 and are sec_':ure;i”'te_ 'an_" .. :
upper sur\;ace 80 of the roof memher 74 through fasfeners"78"
15 | ' - Refernng now to Flg 8, a wall panel 10 is shown belng :
| 'jomed 10 3 subwall or back-wall 82 in accordance with one -
| embodlment of the present invention. A "Z-shaped" |ntegral waII o
-mount chp or bracket 84 is provnded having a palr of legs 86 and 88
lying in two parallel, s_pre_ad-apart plan_es_and joined by an mt_egral_ web_ )
20 20 nor-r_nal to each of the legs.. The lleg 86 is inserted into one.of 'the o
| * parallel grooves 24 nearest the subwall 82 and the rear'wardly; _ g
- extending leg 88 is joined either directly to the subwall by'.a _fastenef_
92 or indirectly to the wall.thro_ug'h an optional shim 94. It _will.-be_.'

.- appreciated that the'shin'_n 94 can be provided to accommodate for.



Vheré'oné:panellls pl aced atop anot her, horizontal joining
tongues .di sposed in the horizontal adjacent grooves are used to

provide a wall of nultiple panel hei ght. " The result

of such CORm®&IdRerst ructures is quite: 5 ~ spect acul arPC'lWﬁ%/p&ﬁél S soO
j oi'ned provide‘a’load bearing wall, for exanpl e, not subject to
"racking", i. where each of the panels: m ght be tw sted or
“racked, as a house for exanpl e, made of such panels is - . ~ bl own by~
the wi nd. ' MoreovdB; it will be appreciated that there.
- 1s no through _10 c studding in the panel walls or joints between the
~panels. -Thus, the - - foam constitutes a continuous.barrier -agai nst

“the conduct of - tremt- -planar wregu!atmesmgthe amspag@tmvaaldmsbmis wrwqmeaed by .
.any through structure, - L
' S as part of the present mventzon lt is understood that the le_g 86
~ inserted into the gro.ove 24 could-in.clude.a sharply folded.edge'or'
return. (not shown) to dig into. the foam core adjacent the groove as
- " ~ described above with reference to the tongue members 26 Whlle not _'
o shown the bracket 84 is secured to the wall panel 10 through a.

; suntable fastener extendlng through the cementitious facxng panel 14
lnter_vemng fo__am portxon 30, and mto the leg 86 to hold the wall panel
to the subwall 82.. | ” |

_ 10 e . , ln:.another-embodime_'nt shown in Fig. 9, a wall panel 1(_)",
| is shown secured toa subwall or back wall 82 through a pair of
C cooperatlng "L -shaped”. wal! mount chps or brackets 96 and 98 In -

.- thxs embodlment the wall panel 10’ includes a cementltlous facxng |

‘panel 14 secured t0 one of the sxde faces 16 of the foam-core 12
15 with the other side face of the foam core lying ad]acent the subwall
| 82 Wall mount chp 96 mcludes a paxr of Iegs 100 and 102 normal to

- each’ other. Leg 100 is mserted lnto_one-of the parallel grooves 24

~ adjacent the side face 16 _néare_st the subwall 82, and the rearwar_dl‘y
extendihg leg 102- is.join'ed to'the complimentary "L-shaped” wall

20 mount chp or bracket 98 secured to the ex:stmg subwall or back-wall
82 Alternatlvely, leg 100 is lnserted into the panel groove nearest

| .'facmg, 14 and leg 102 extended to meet bracket 98. The

complimentary bracket 98 s_e,c'ured'to the wall 82 includes a pair of '_

legs 104 and 106_normal- to each other, with the Ieg 104 being joined



such as f-ast'ener-'.st uddi ng. brackets or the |ike. Accordi ng'l y, a 76mq(3-inch

t hi ck) f oam panel with cenentitious reinforced panel facings provides a 15._ B

wal | of insulative value of about R18, whereas a comon 2x4 st udded
wal | wi'th fwesvesdbatti ng nay be a maxinmum rati. ngMS%’lfﬂ“
It will be appreciated that .the elongated ties, and. the cI I- ps

whi ch are hereinafter described, rely on the stren
wi thin the panels and do not corrprOm'-'Sﬁ the R val ue I 20
In one alternative form the tie or to ﬁue menber s be

provi ded with bent over flanges at their upper ends ?Sdbt he uppe(r:I -
C-shaped channel_ el | m n it ed. These upper flanges cou e Screwe o .
into the bottomtfthg ﬁznﬁ“ﬁﬁﬂﬁla @St%’??rultgﬁr% qthey éPﬁat’lﬁemﬁéns-l c&ﬂch/val 1
panels to a roofl ng structure.

. leg 102 and 106 zncludes an elongated aperture 110 and a self— :

' threadlng screw 112 is lnserted through the apertures 1 10 of the legs
to provrde adjustable mter—engagement between the leg 102 and 106
5 | | of the wall mount chps 96 and 98. In thls way, ad;ustment ls
..provrded for securmg the wall panel 10’ to a subwall 82 havmg non- .
planar wregulantxes lt is understood that the Ieg 100 lnserted mto the
-.groove 24 could rnclude a sharply folded edge or return (not shown)
to dig into the foam core ad;acent the groove as descnbed above wuth .
10 ' reference to the tongue members 26. Whlle not shown, the bracket
96 is secured to the wall panel 10° through a sultable fastener S
3 _extendmg through the foam portion 30 and into the leg 100 to hold
the wall panel to the subwall 82.
As shown in Frg 10, an integral "Z-shaped” roo_f_ r_nou'ntf
15 i | clip or bracket 114 is,provided for securing the_Wall panel ._10'to a roof ..
member (not shown)._- The roof mount clip 114 includes a pa:r of legs
116°and '_1- 1 8'I\)ing in two parallel, spread-apart planes and joined by -
an integral web 120 normal to sach of the legs. 'The leg 116 is
inserted into one of the lparalle'l grooves 24 with the web 120
20 extendin'g.parajlel to the top edge 18 of the wall 'panel 10. The
| ' upWardly extending Ieg 118 includes an aperture 122 for reo'e-i'v.in'g a
fastener (not shown) extending into a roof member seCur}ed. on-_the top | .. |
- edge of the wall panel. | | | | |

| ‘While the present invention has been ~illustrated by .
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- 6- -~ I'n another enbodi ment, the invention

~contenpl at es ' "~ securing such panels to an existing S 143340~ wal 1
structurewéon/(m% exanpl e, a conposite foam panel may have either
bot h sides of foam o - faced with a reinforced cenentitious panel or
only one side faced with. - 5 . such a panel. In any event, a groove is
cut into the foam edge around ' ~ the periphery of the panel and a
Z-shaped clip is placed, for exanple,~18- . with one leg i nserted into

t he groove and t he other Ieg extendi ng

_-descnptlon of various embodlments and whrle .those embodrments '
have been d_escr_rb'ed in oonsrderable detail, it is not the intention of
| applicant to restrict or in any way. limit the scope of the ap.p'.en'ded"
l.claims .to such details. Additiohalladvantages. and-modifications wili
5 - readlly appear to those skllled in the art. The invention in its broader L -
| _ 'aspects is therefore not hmrted to the specific detarls and ||lustrat:ve
'exampll_es shown and descnb_ed. .Accordmgly, departures may.be
made frorn_.su'o_h d'et.ails _W_ithoUt depa_r'tihg 'from the spirit or scope of.

" applicant’s invention.

10 WHAT IS CLAIMED IS:
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rearwardly for interconnecti —leg is turned flush with
the wall and secured thereto, or could be Shl nmred outwardly fromthe 10

wal |, so as to provide a pl anamﬂmml"m the shi s
acconmmdatwop7aeseevari ation in or sub-wal | PCT/HS96/14236 .
addition, the same Z-shaped cli p coul'd be datili zed at the top edge of

t he panel for securing the top edge of the panel to a roofing or other

support structure. .15 " In an alternative of this"

enbodi nent, an L- shaped clipis -15- utilized, with the short leg

ext endi ng into the groove in the panel and ' the long |eg extendlng
rearwardly. That long leg is connected to a conpl i mentary

L-shaped clip sieseriptionoofivasiss entgodifidnts ik wiiild tha¥e embodlmenté)t her

support, for exanple, with the inter-engagenent between the 20

L-shaped cli ps RRje"BeénlidestabLE iRcoiRiddlabiddetdie APR! ASPtHL Mt tiBn of
applicant to restrict or in any way limit the scope of the appended -
claims to such details. Additional advantages and-mbdifications will

5 readily appear to those skilled in the art. The invention in its broader

aspects is therefore not limited to the specific details and illustrative
examples shown and described. Accordingly, departures may be

made from such details without departing from the spirit or scope of -

applicant’s invention.

10 ‘'WHAT IS CLAIMED IS:
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sel f-threading sCr-ew, for. e_xarrpl e, and with enough play between t.he
shaped clip- ‘on the backer vvaI | to provide sufficient adj ”St%ﬁf}bs%?mss.

acconmodat WOSp9498 - pl angm m the existing wall eharse. |
E%/ \l:g?ltil 1?%'32 val Y\Dngzrttr ng | sHtIﬂENsma"c,!I(,)npl I shed wi t hout any ' ' !

corrprom se | n the thermal insulative p{é)pert i es of the paneI so' that

1. A building panel comprrsmg
a foam core havmg two srde faces and penpheral -edges, ' ._ :
- a cementmous faclng on at least one srde of sald foam |
core; and_-_ | |
5 - ._ - . a groove extendmg mto at least two opposrte edges ot |
' sald foam core for recervrng a tongue to interconnect one. panel to

another.

—_—
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fhere are no t hermal. shorts in the system ' o
Accordingly, the inventor provides am rnsutated, structural 5 . panel
suitable for use.in erect sound, weat her - 1 esdFi896/14236 |
wal |'s for WRTEMPes suc l“ﬁ mﬂ 'mj &mbw | ding. At the same time,

"~ the invention provides ‘an+ nsu suitabl e for attachment to an
.existing wall or sub-wall despite |rregular|t|es wet ness and the |ike

~ which ot herwi se - may -not  be suitably faq% . ' Enbodi ments of
the invention will now be described by - of exarrpl e wth reference.
t.o the acconpanying drawi ngs, in which: - Fig. 1is.

. a cross-sectional plan view of two panels joined 15 by two tongues or

i ies and screws %r fastend Eaaélc@ﬁ . ﬁ{i"’t"'o1 tVH'éere'“ said grooves are paralle to

- said stde faces.

3. . A panel as in-claim ‘1 wherein there is a cementitious

- facing on eaéh side face of said foam core.

5 4, " Apanel as in claim 1 wherein said panel has four edgés

and including a groove extending into each: of said four edges. '_

5, ~ Apanelasin 'cl_air_n 1 including at least tv_vo grooves

extendin_g into éach of said opposite panel edges.

6. o A panel as in clalm 5 wherem each of sald grooves are
10 _c!oser toa panel S|de face than to each other
7. ~~ Apanel as in claim 1 wherein at least one of said edges

is inclined with respect to_._the side faces of said panel for adjoining

~ another panel at a corner.

- This Sheet Has Been R

(I (ill

THIS SHEET HAS BEEN |
REPLACED -




i nventi on; Fig. 2 is cross-sectional view of one panel
- showi ng panel = - . Joinder to a ftoor at a | ower end;

Fig. 2Ais a cross-sect panel having a ZQ:CT/Usgmml cap
at an uppévyog'ﬁ 00490 ”mmmm"mlmlumfg 2B is an isonetric.illustration
show ng one al ternat Ive tongue and channel connection at a panel
bottom Fig. 3 is an expl oded view of one panel edge

and two associ ated panel tongges
PCT/ US96/ 14236 WO 97/ 09490

8. | _ "The. combination of at least two 'adjacént pa'n_éls nefining
a wall structure, the combination _innlnding; | l.
| each of said pén'elé having a foam core haying_' at least . :
fcwo side -f.aces and ,perliphe'ra_l edg'es; | | R
5 - o o a ce.menti'ti.ous facing o_n at least one of saia'side faces -df_:' g
o e'ac':h'panél; | | |
| | a grdove'extendin‘g into at least tWo paralle.l"e.d'ge.s o'\."_séi’d"' ’
'.panels for rece:vmg a panel connecting tongue therein; and
at least one mterconnectmg elongated tongue dlsnosed in- .
10 | 'co'_ope_rat'in.g grooves of each of said adjacent panels.,_sald_r.espe_ctl\_l_e, _'
.co_"operating_ 'groml_res being alignéd and in register with eé'ch___'otl:hgf for

_ _receivin'g said tongue for coupling said p‘anels together.
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8- _ F|g 4is anlsorretrlc cut -away view of two

panel s j oi ned _ Fig. 5is a
pl an vi ew show ng the10|n a 6

Fi gs.- 6 anyOP78P490cr oss- se ﬁlﬂﬁ Imgﬂ@rl IFIar to Fig. 2 l?&/ﬁ%&?ﬁﬁ%
~showi ng the t origues havi ng | anges; - _

Fig. 8 is a view of a double-faced panel and Z- shaped - wal | - m)_unt _

~clip wi.th optional . shimaccording to t{1§ i-nventi on; _
Fig. 9is.aviewsimlar to Fig. 8 buf 'hovmngasmgle- 10 - faced
panel and two L-shaped. waII mount clips according to an

9. A comblnatlon as in claim 8 further including respectlve
'-fasteners extending through said cementitious facings of each

_ . respectwe panel and into sald tongue for holdmg said panels and sald
__tongue.together, ,sald-_panels beln__g thereby_ Jomed.together by said

- T ,"to_ngue_.

10, A combination as fin'c'la'im' 8 further incl'uding"at Ieast two
-grooves in sald parallel edges of said panels, and two tongues, one

being dlsposed in each groove in each panel.

1. A combination as in claim 10 wherein said two tongues
10 lie in paralle! planes.
12. o A 'c_ombination as in claim 8 wherein said tongue

com'_prises.an elongated membet having edges defined by a revers_e-
bend of_ tongue material for gri_ppin'g' said foam core and resisting pull-

out of said tongue from said groove.

15 | 13_.__ B A oor'nbination as in_claim 8 further including a U -shaped
footer channel disposed honzontally beneath a panel and havung at
- Ieast one flange extendlng upwardly into a groove disposed ona

bottom e.dge of at least one panel.
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alternative enbodi nent of the invention; and " Fig. 10
is'aviewsimlar to Fig. 3——but—stowng am alternative.

Gorai 12 pasIOM90aDuL i ng [T o 3& ron o g

joined in accordance with one ment of the present: |nvent|on

in Figs. 1 and 4. Each wall panel o 10 includes a foam.core- 12 _
having reinforced cenentitious faci ng o - panel s 14 -adhesi vel y bonded o
to opposite side faces 16 of the foam %% core. The foam core. 12, '

preferably 76m{(3") thick, includes a top edge 18, - ~ .a bottom edge '
20 and a pair of aral l el side edges 22 : p her al "
edge preferably 1%cl uding ‘gcﬁé"’th ?‘oglﬁﬁhf"t@dﬂaﬁ%ﬁpﬁf jngluding {asgeners
.grooves 24 (see Flg 3) extending into the edges 18, 20 and 22 (and :
, extendlng through said cementmous acmg of said panel into sald
channel flange and into sand-tongue'f_or holding said panel,' channe_l. n

and tongue tdgether_.

5 | 185. : A cdrhbination as in c'laim' 14 wherein said t'o'ngu'e
mcludes a tab extendmg therefrom along a web of sald channel sald

tab bemg secured to said web.

16. A cembinatien as in claim 8 further i'ricludirig.a L'.J'-sh'ape.d' |
cap channel having a web and two ﬂanges, said two flanges .
_' 10 _- dependmg alongsxde cementitious facmgs on each S|de of sald panel
. and fasteners extendmg through said facings, |ntq.sa|d. ﬂ_anges and

' __into said tongue to hold said channel on said panel.

17. © A combination as in claim 8 wherein said tqngueha_s an
upper .end' comprising a t_ab,bent parallel to an upper edg'e of said 3

15 ~ panel for securing said tongue and associat_ed,banel te a roof mei‘nber.

18_. | " A combination as in claim 17 wherein said tab is bent -
forWard and 'édjac_ent said cementitious facing and extend_s-dUtwérdiy’-_

therefrom away from said panel. .
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fhe far edge, not shown) apprOX| mately 13- 25m1(1 -1/2")as will be descri bed

in _ PCT/ US96/ 14236 WO .
97/ 09490 pcmgg,ld@Kal |
bel ow. | nV&OBT’@“&Q red enﬂﬁ'ﬂﬁm Ilﬂ "'B" f el ongat ed t ongues or
tie nenbers 26 are insert opposi ng si de . ' edge -

.grooves 24-of abuttlng wal | panel's 10 to join the wall panels in

-accordance with the: present inventigp.as will be disclosed in nore 5

detail bel ow. o As shovvn nmost clearly in F| g.: 3, ea..ch :

wal | panel 10 ' ' . S
19, A combination as in claim 18 wherein

sald tab is fastened to a Iower surface of a roof member

- 20. : A combination as in'c_la'i_"m 18 wherein said tab' is fast'ened"'_ -

to an upper surface of a roof member.

5 21 A combination as in claim 8 wherein said two _panels
"inelude no stud or other nteniber extending therethrough from one side

face to the other.

22 o | 'A_cdmbinatio'n as in claim 8 ;wherein said two .panels
- each n"a_ve an inclined edge'__fof 'ab_tjtting__ an inclined edge of anotnet‘for._
._ _ 10 | joining 'said" panels at a corner in other than 'par'allel disposition and |
' .':'further including at least ene-tongue disposed'in adjacent ali§ned
_ '_grooves of sand two panels, sald tongue havmg a Iongltudlnal bend at

-approxlmately the same angle as sald corner.
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preferably incl U'des t he 'par al l el grooves 24 extending into the edges N
18, 20 and 22 appr oxi maxmﬁrm’(ﬁ”—“ro 1") fromthe opposite side

faces . - . 16 of the f ent the cenentltp@ugsg‘quang '_
panel s 14 WO9709490 The c mmm; !j anuf acture of the reinforced .
cenmentitious - facing pane d under the trademark

"UTI L- A-CRETE", are described in detail in U S. Patents 4,203, 788
4,428, 952; 4, 420, 295; - . RE32,4337; RE32,038 and RE31, 921, aII of
which are herewith - . incorporated her éi n by reference. 15 '_

As. shown i-n Fi gs. 1 and 4, the pair of tongue nenbers . 26.are

I nserted vertjgally i nt&\ﬁgﬁﬁpggﬁggrg&g& ﬁﬂ%ﬁoﬁhaﬂ ea‘eZé%rQ lonan abut ti ng o

wal'l panel s 10, and the s are ecure _
fasteners 28 ee Fi 1 tendi ng t hro hthe cerrentltlous faC|n :
' Toti vxgall (6] -waq ang ug _ g o

|stmg compn
‘a 'foam cpre havun_g two side faces and peripharal-edges;'
~at Iéast bne éeméntitibus facing on one of said snde
§  faces; | | o |

at least tﬂ:r{e'.é_rao-ve in said foém core .extendihgj“intq:sa.id
péripheral _é'dges; ancj |
| | ‘a bracket fsr mounting .Séi.d panel, said br."c\c.ket'_._ |
corﬁprising: B
10 | o - a flrst leg for extendlng into sald g.roove, and
a second leg extendmg away from sald panel edge for '

attachrhent to a supporting wall.
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panel's 14; intervening foam portions 30, and into the tohgue rrenbers 20
to hold the abutting wall panels together. Each tongue nenber '
includes |ateral . edges 32 ME”IILy fol ded edges '35‘36

34 extendlwg917/nm0dl y and Hmm:mmnl" front face 36 %Cl?ﬁg%n
tongue nenber. "It wll be appr‘ecﬂat éd fhat as the tongue menbers 26

‘are inserted into the grooves 24, the returns 34 dig |nto.the f-oam core

W7/ 09490 o -2 3PCT/ US96/ 14236

-10-- o 12 adJ acent the grooves to prevent the tongue menbers . f rom
moving. - ' o

' 8 24. _A panel and bracket as in claim 23 wherein said'bracke_t

is an integral bracket, séidltwo legs lying in two parallel, spread-apart

‘planes and. j’oined by an integral web perpendicular to said. legs.

25 A panel and bracket aé in claim 23 wherein said -‘braok_et '
5 .'co.-mpris‘e.s a 'two-part édeStablé bracket one part having a 'fir.st leg |
.extendmg into sald groove and a second leg extendlng perpendlcularly
| therefrom away from said - panel and another part having a ftrst ieg
| _extendlng-ln_ the same_ _dlrect_lon as said second leg of said one part |
and'a"s.econd'leg'. éXtending’. peroéndico.larfy'therefrom for attachment
10 E | toa QQpﬁoh-, and a fas_t'ener.fo_r: l_coup.ling said second leg of said ;'ohe_'- |
. _p'ort t.o.'sai_d' first leg of said other paﬁ in a plurality of adjustable

~ positions.
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. on each side face 16 as descrich

after they have been inserted between abutting wall panels 10. In this
way, the tongue nenbers 26 are enveloped by the side edges 22 of

abuttlng wal | panel s 10, such as scr e

Li ke, arewmonomeal thr ougﬂTﬂ“N“ﬂﬁlMﬂ“,HmLemnt i tious fac?r%’%%g;el{i%6l4
ed above t'0 join the wall panels in -

accordance with the invention.- It will be appreciated that wall. panels

10 could |i kewi se be joined one atopganother, with the tongue -

menbers 26 inserted horizontally into-respective opposing top and 10 .

bott om edge -grooves 24 of abutting wall panels to provide a wall of '

mul tipl e pan hei ght I i I

U- shaped footzgr channef‘nSeEBn?‘gsure comprlsmsg_l(a) plu%ﬁ@%uﬁﬁﬂ%rﬁhﬁaﬁﬁ panel S

10 to a floor he?ernl n one. , e : .

eaCh'peneI compris_e_s'.e'f.oam sore having two _s'_icje :faces' |
ahd peri'gheral edges; o
5 - o _' .e.cemer\titileus facing.on each side of each-pan.el; =
o 's_aid pen'els' beihg.ori_e_nted-in abutting edge—te-egge :
relationship with an ad_jaeent panel;
said abhtting edges each having at least one g'ro'e_'v.e in
said'foem core extending to the edge .of each panel; | |
io ._ - the grooves in said. edges berng ahgned and in regrster :
with adjacent cooperatlng grooves in saxd respectlve panels, | .
an elongated to_ngue drsposed in satd adjacent gr,oov_e_s;_
-Said tongues extending b'etvrreen"two banel edges for s_ecur'rng sa.‘i-c.!'_ |
panels structurally together, and | | -
15 S fasteners extendrng through said facmgs and lnto sald

| _tongues for boltmg sald tongues and panels together. -

—————
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~enbodi ment, each footer channel 38 includes a pair of upstanding legs 15 -
or flanges 42 joined through a web 44 normal to each of the flanges - -
A bol't 46 or other suitabl erted through the
and into tWO 0840 40 to sElllllﬂ mlllﬂllJlllchannel 38 to thBC%c% "%
| east one wall ‘panel 10 is fowered dht§ the footer channel 38, with -
t.he upstandi ng flanges 42 extending into respectlve paral |l el grooves 20
24 fornmed in the bot:itom edge 20 of the, panel . Fasteners 48 are
preferably inserted through the cenent??aous facing panels 14, the
t ongue nmenbers 26 (not shown), and into the flanges 42 to secure
the wall panelmég to the footer channel 38. In_an alternative

r

- embodi ment sho n Fi 9. 28 e%%lﬁﬁ 'teo?@llécl?é'ﬁ'b%qs Vg@er%ﬁag%go%gq%have -

-edges deflned by pr01ect|ons for securing said tongues in sald grooves :

in sald edges and resrstmg pull out therefrom

- .28, _ An enclosure as in claim 27 wherem said projectlons
- | _comprlse reverse bends along the tongue edges
29. : An enclosure as in claim 26 further lncludlng footer

" channels for sard panels, sald channels having at Ieast a flange : ..
: _extendlng upwa.rdly into a groo_ve_ disposed in a lower edge of said

panel.

| 10 ’ 30.. An enclosure as in clalm 29 further 1nc|udrng fasteners
_secunng a  lower end of. sald tongue to said footer flange.
- 31. '_ - An enclosure as in clai'rn 29 wherein said -to'ngues include
tabs extending from the bottom thereof, said footer channel having.a |

~ web and fasteners securing'said_tabs to said web.

15 32;._ ~ An enclosure as in claim 26. wherem said tongues have
tabs at thelr upper ends at angles to said tongue for securmg sald

‘tongues to a roof structu_re. .
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WO 97/ 09490 : . - PCT/ US96/ 14236
-1 1-- - 50 extending along the web 44, with each tab being secured
to the. web throug ﬁm ﬂuﬁlmtﬂ"s wn) or other suyg ns

ext endi ng WQ9#09490 ' I Iﬂl ) . through apertéu'l?g#sﬁg?m _—
Referring to Fig. 2A a U—shaped cap parfel 52 is provided 5 ©in one
enmbodi ment to finish the top edge 18 of the wall panel 10. N - The
cap panel 52 includes a pair of dependlig_ | egs or fl anges 54. :
joined through a web 56 nornmal to each of the flanges. The cap: panel

52 is |nserted on the top edge 18 of the wall panel 10, ‘With the:

33. ‘An enclosure as in claim 26 including at least two

gfooves in each adjacent panel ed_ge and a tongue disposed -.in_'e_ach' .

groove.
. 34 An enclosure as in clalm 26 wherein said panels defme a
5 stud- Iess enclosure wall.
35. An enclosure as in claim 26 wherein two pa_n'els'"define-_a"_

| .corner. of said e_nclos_ufe_, said t{zvo panels. having inclined, éb'utt_in_g
edges and a tongue dispbsed in aligned grooves of said inclined
| .ab.uttihg. edges, said tbngue ha\)ihg a longitudinal bend. ét' aéouf'the;

10 same angle as said corner.

Sheet Has Been Reraced .
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dependi ng fl anges 54 extending into respective grooves 24 fornmed in 10
the top edge. Fasteners 48 are preferably inserted through the 26
cenentitious facing panels 14, the tongue nmenbers. (not sh@%’f?“%{ﬁa '
‘into the flan %'s 54 to secure the cap panel 52 to the wall . panel 10.. _
] Ref_er-ri__Vi’Q’st"G‘9 “l'g. .5, .a pair of abUt i ng wall panels 10 are . - - shown

joined at a corner 58. Each wall panel 10 includes an inclined 15 -~
~ edge, 60 -abutting the inclined edge of the other wall panel and further .
‘includes a pair -of parallel grooves 24' extending into each inclined .-
edge. The abutting . inclin edg%@gg e joined at the corner 58

“through a p#fr o 4ngféd ypraels 62 inserted intg,the _
‘respective ghit g4 7 o IR¥e zabut ti ng wal | ggarit s 10 £l 20
be appr ecjsabad YANE f 1462 inc% de#ay | qigl t u}h BTN
" bend or ang| V% : NOL PR & o RET~E .g-.’..'q 78
. . 30 %tbﬁ |
365
26
30
YA
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with the tongue_henbers 24 described above, the angl ed t ongue

menbers 62 have l.ateral edges 64 defined by sharply fol ded edges or

returns 66 extending inwardly and rearwardly fromfront fac
VO 97/ 094980 97/09490 - : . _ _ W@g;’_&Z

36 -

-12- t he ahgled tongue.neﬁ%@#s._Fasteners (not "shown) ‘extend = .-
t hrough ' the cenentitious facing panels 14, intervening. foam,
portions 30, and - into the angl ed tongue menbers 62 to hold the
abutting wall panels : _ . : ;

o 24

\ZIIL Y,
BN 4

. 30

&8~
i
é2
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-16_tdgethér at’ fhe,corner 5 8. 5. ' In a preferred

enbodi ment as shown in Figs. 6 and 7, each tongue nenber 26 _
i ncl udes an upper end 70 having a tab 72 ' bent par gl pe top -
edge 18 anWaIH@4W ng outwardly toward the cenent?kkghgbﬁgégng —
panel 14 for securing the tongue nenbgys 26 and .associ ated wal |
panel. 10 to a roof nenber- 74. In one enbodiment 10 shown in Fig. 6,
each tab 72 of respective tongue nmenbers 26 is _ - secured to a | ower
surface 76 of the roof nenber 74 through - fasteners 78. .1 n anot her
enbodi nent shgwn in FLtg. 7, tabs 72" extend outwardly away. from
the wall p 0 2 4% an & ¢ 7@per st8§ ace’B0 de
- roof menber 3.. 15 Mo = o ke wto
Flg 8, a (- o 4 A nge .i/. _.0' . -“'--p. - B . ’._. ? B
: L 218 . o il AN | N
75&-*‘.‘”. o ° .e. ﬁl 0 3070-—" - T 0 °-°' .". .. 2
: I L R R _ E P B P I o s
.26—"; AR AET I WA e~ ¢ = - -* o 76 -
el T e e e e e e
. 3 - olL . 3y -
(30 ‘22 ;/e Z /pt /4 /7 v/ 2 (ae' s
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joined to a subwall or back-wall 82 in accordance with one  .° .7, WTTL T
enbodi ment of the present invention. A "Z-shaped" |nt egr al 396/1 36"
mount ¢l i woyresaseket 84 is provided having a pair ‘of | egs -ang(gg
[ying in two parallel, spread-apart planes and joined by an integral web

20 90 nornmal to each of the legs. The leg 86 is inserted into one of
t he parallel grooves 24 nearest the subwall 8 y
extending leg 88 is joined either directly to the subwal REPL{A@EMENf[eSHEET
92 or indirectly to the wall through an optional shim 94. vt

- appreciated that the shim94 can be provided to acconmo ate ND

PCTé 4055 19936

97/ 09490

-1-

WALL PANELS AND JOINT STRUCTURES

- This invention relates to wall panels and more particularly
to insulated wall panels, apparatus for interconnecting such panels
together to form walls, and to apparatus for_connecting the panels to

5 associated structures such as fioors, roofs and sub-walls.

It has long been desirable to provide a single, thermalily
éfficient: inexpensive wall panel structure for use in erecting housiﬁg '
or other structures. While maﬁy attempts have been proposed, many

10 such wall panel structures are not sufficiently strong to serve as
structural building panels without extraneous support or internal
studding and the like. Such studding adds compcnents and costs and
frequently presents a thermal "short circuit" or bridge lowering the

insulative value or rating of the panel. -

AMENDED SHEET



-13- - non-planar irregularities in the existing subwatl 82 but-rgs-""

not. required as part of the present’invention. 1t Js under'stood 2
that the |eg 86 inserted into the groove 24 coul d "i gt udgg@ _,,"
sharply fol ded edge or return (pnot shown) to dig into the foam

core adjacent the groove as . described above with reference to the

t ongue nenbers 26. Wil ecured to
gﬂBPéover, when mdﬁ)?(?&‘%ll ﬁ gr@?#f‘errcg

the wall panel 10 throu st ener ?rhrough

the cenentitiqus c 4, e foa tlon 30,

g TeTe™ b e thaY BeY “tack aide prwist WithFesBaC) Jo 22 83" 10
- | 10

' anot her engggbiqx%%t mslg(s)gwt]hénndgélgablg ’str%c\évgnl'all segl[}i?ity.

In addition, it is highly desirable to provide a thermaily
insulative weather-resistant wall panel capabl_e of joinder with other
such panels to produce a struc.:turall.y sound and durable wall structure
useful in erecting and fo_rfning the walls of a house or building. In
many areas of the world. in relative low income, high popuiation
areas, inexpensive, structurally sound housing is difficult to obtain.
The ﬁrovision of insulated paneis suitable.for joinder to form
structurally sound, thermally efficient, inexbensive enclosures for

human habitat is particularly desirable.

WO080/00586 discloses means for jointing together edges of
two adjacent building elements. The building elements each have
a groove formed in the respective edge and the jointing means
provides surfaces which are pressed against the sides of the
grooves. The jointing means is fixed in position by filling the
space between the elements with plastic material.

GB-892722 relates to tiled panels. A groove is provided
in the edge of the panels to receive a weathering strip, or means
for securing the panels to other structures.

WO094/19558 describes a modular building structure. The
-structure comprises panels consisting of structural boards bonded
to synthetic insulating material. Longitudinal edges of each
panel have the insulating material recessed inwardly adjacent the
inner surface of the respective boards for receiving splines for
joining two adjacent panels.

. {REPLACEMENT SHEET
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i's shown secured to a subwall or back-wall 82 through a pair of ,°".
cooperating "L-shaped" wall nount clips or brackets 96 and _98. .In .* «
this enbodi ment, the wall panel 10' includes a cenEntltlous faCng..
panel 14 secured to one of the side faces 16 of the foam core 12, 15
with the other side face of the foam e lying adjacent the subvvall
82. Wall nount clip 96 includes a pair of legs 100 and 102 normal to
each other. Leg 100 |SWH§%F!%'&F‘Fﬁt‘Ua’BRE“G‘F "ﬁ?ﬁe Been nreposgdthes 24
adj acent the side face 16 nearest the subwall 82, and the rearwardly
ext endi ng | ejoini of the paseisitogetherc aswelhasithe ynoune'mprd:anm to 20
mount clip or bracket 98 secured to the existing subwall or back-wall
82. Alt er nat iagsbyiatéd 9tHdilsthectures: raredubjeices i @epdresfl ngwddesas aadr est

" facing 14 and |l eg 102 extended to nmeet bracket 98. The

improvements. As noted, prior joint and joinder concepts appear io-
tack a sufficiently substantive nature, produce a thermal "short circuit”
| destroying the panel’s "R" vaiue, or both. Moreover, it has been

found difficuit to provide a foam core wall panel of sufficient joinder
strength and rigidity to serve as a component of a structural wall of
such panels. |

Accordingly, it has been one objective of this invention to
provide an improved wéll panel and apparatus for joining similar panels

to form a structural capacity wall.

|REPLACEMENT SHEET
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conpl i‘ment ary bracket 98 secured to the wall 82 includes a pair QP®, ,"". "7
~legs 104 and 106 normal to each other, with.the |ed 104 being joingt , *,a3 o

WD 97/ 09490 A PCT/0S96/ 14256 «
-14- to the wall 82 through a fastener 108 or other suitable
means. Each | eg 102 and 106 includes an el ongated aperture 110,
and a sel f- threading screw 1 12 is inserted through the

apertures 1 10 of the |egs to provi de adjustabl e inter-engagenent
between the leg 102 and 106 5 of the wall nmount clips 96 and 98. In

this way, adjustnent is

-3-

Another objective of the invention has been to provide an
improved apparatus for securing one or more panels to a floor.
Another objective of the invention has been to provide an
improved apparatus for securiﬁg one or more panels to a roof.
Another objective of the invention has been to provide an
improved wall pane! and mounting system without thermal transfers
through the pape! due to wall mounting or péhel-joining components,
wall studs or the like.
it will be appreciated ihat in some cultures or
environments, there are pre-existing structures or walls, frequently
old, which form the boundary of an office or apartment. These are
occasionally damp and non-uniform. For example, in certain high-
popu!ation density areas around the world, large muitiple tenant
structures have taperéd. waving or damp interior structural walls unfit
to serve as a basis fgr a healthy h:.:me.
_ Accaordingly, a further objective of the invention is to -
- provide a funictional wall which may easily bé adapted to and mounted
on existing sub-walls despite irrggular.ities of plane, wet or leaking

conditions or the like.




prOV|ded for securing the wall panel 10" to a subwall, 82 haV|nganonw ox

pl anar- ir

groove 24 could include a sharply fol ded edge or refurh (hof showm§
to dig into the foam core adjacent the groove as describéd above wth 10

ref erence
96 i s sec
ext endi ng
t he wal |

10, an integral nZ-shaped" :r.gof ,nou
- provi ded for secvﬁ nd"f

regularities. It is understood that -the |ef 100 jnserted” |nto bhen

to the tongue nmenbers 26. Wiile not shown, the bracket

ured to the wall panel 10" through a SU|tabIe f ast ener
t hrough the foam portion 30 amfinto the leg 100 to hold
panel to the subwall 82. As shown in Fig.

114 is

el 480 Phyg ' gizectad P U BEE1aES ' Bapen

..Shown) . Thomppufsingat fohnpcatte hawinglsyoaspde rfafes egel peripheraliedgesd

118 lying 4
I nt egral

rEi ta""‘&eH@iﬁl he&louss Era%iﬂ Bﬁrit Pl A d’iﬂg él‘aen%‘i Bhe foam coredh
120 norna to each l.egs. ., The leg 116 is,
and at least one groove extend:.ng into the core in each of at

least two opposite edges of the foam core, each groove being
formed in the core such that each groove in each edge is open at
said edge and has two opposéd faces formed by the foam core and
a blind end in the foam core. According to the invention, two
separate parallel grooves extend into the core in each of the at
least two opposite edges of the foam core for receiving
respective tongues to interconnect one panel to another, and each
groove is spaced from its nearest facing at least about 13mm (%

inch).
| To these ends, a preferred embodiment qf the invention
- includes a composite, foam core pane! faced on each side with a
reinforced cementitious panel, the foam edges of the composite panel

being grooved peripherally inside the cementitious facing panel.
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' inserfed into one of the parallel grooves 24 with the web 120. 2Q°°, . "

extending parallel to the top edge 18 of the‘yall panel " 10. The "W’ s Tann

upwardly qubofedsdg | eg 1 18 includes an apeiture 132 for:;%@g,%ﬂﬁé as"
fastener (not shown) extending into a roof rrerrber secured on the top

edge of the wall panel. 15 CLAIMS
1 A bui |l di ng panel (10) conprisingga foam core (12) having two side
faces (16) and peri pheral edges (18, ?0 22),

Where one panel is pléced atop another, horizontal joining
tongues disposed in the horizontal adjacent grooves are used to
provide a wall of multiple panei height.

The res-ult of such composite structures is quite

5 spectacular; the panels so joined provide a load bearing wall, for
exampie, not subject to "racking”, i.e. where each of the panels might
be twisted or racked, as a house, for example, made of such panels is’
blown by the wind. |

Moreover, it will be appreciated that there is no through

10 | studding in the p’anel wall_s or joints between the paneis. Thus, the
foam constituteé a cdnﬁnuous barrier against the conduct of heat
~ through the panels and is not compromised by any fhrough st%uécture.
such as fastener~studding brackets or the like. Accordingly, ;1(3:;:ch
thick)foam panel with cementitious reinforced panel facings provides a
15 .wall of insutative value of about R18, whereas a common 2x4 studded
wall thh foam or batung may be a maxnmum rating of FI14

It will be appreciated that the elongated ties, and the -
clips which are hereinafter described, rely on the strength of the foam
within the paﬁels and do not compromise the R value of the pa;:el.

20 | In one al_temative form,’ ﬁe tie'o-r tongue members may
be provided with bent over flanges at their upper ends and the upper

C-shaped channel eliminated. These upper flanges couid be screwed

into the bottom of a roofing panel or structure to join the vertical wall

panels to a roofing structure. REPLACEMENT SHEET
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cementitious facing (14) on at |east one side of the.foamcore-(12), and~at*™"
| east one groove (24) extending into the core,(12) :in-each of at |gunsf twd
opposi te egdg ? é&g 20, 22) of the foamcore, each:groove PQIVUSHEAHRIS f or.yed .
in the core ?’3 such that each groove in each edge (18, "20, 22) is open at
sai d edge and has two opposed faces forned by the foamcore (12) and a

blind end in the foamcore (12), characterised in that tw separate

paral | el grooves (24) extend into thecore (12) in each of the at |east two
opposite edges (-18, 20, 22) of the foamcore (12) for receiving respective
tongues (26) to intercgn,nect one pane] (10) to aqr;_ogger,,gnd each groove

(24) is spaced SHboyyalls Shigoyal sroyrting.is thys)acgermriisbed WBheut 3w ([err]

i nch). 2 A panel (10) as in Caim1l wherein the grooves (24) are

" paral l el to thsosweronfise insthelthermal insulativeprenertigs iof toe Aamel sorthatai m 2

wherein there is a cenmentitious facing (14) on each side face of the foam
core (12). 4 therelfaneame théribtdl shortsrinahg systeredi ng cl ai m wherei n t he panel
has four edges (18, 20, 22) and includes two grooves (24) extending into
each of the four edges. Accordingly, the inventor provides an insulated, structural
5 panel suitable for use in erecting structuraily sound, weather-resistant

walls for enclosures such as housing and building. At the same time,

the invention provides an insulated panel suitable for attachment to an

existing wall or sub-wall despite irregularities, wetness and the like

which otherwise may not be suitably faced.

10
Embodiments of the invention will now be described by way

of example with reference to the accompanying drawings, in which:

Fig. 1 is a cross-sectional plan view of two panels joined
15 by two tongues or ties and screéws or fasteners according to the
invention;
‘ Fig. 2is pross-sectional view of one panel showing panel
joinder to a floor at é lower end;
Fig. 2A is a cross-sectional view of one panel having a

20 panel cap at an upper end;

Fig. 2B is an isometric illustration showing one aiternative

tongue and channel connection at a panel bottom:;

Fig. 3 is an exploded view of one panei edge and two

associated panel tongues; REP LACEMENT SHEET
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5 A panel (10) as in any preceding claimwherein each of the gr eoves |eo v";
(24) is closer to a panel side face than t B g&ﬁ@g - A pan-el (-10} "
as in anyws e65@déong cl ai mwherein each gro : —ext ety ﬂﬁé entl re s
edge (18, 20, 22) of the panel. 7 A pangl (10) as in precedi ng

clai mwherein at |east one of the edges (60)|i s24rDECMT W th respect to

the side faces of the panel (10) for adjoining anot her pangl| (10) at a

corner. 8 A combi nation o at || east two ad) acenf panels (10)

as in any of Clainms 1 to 6 defining a wall istructure__the twh opposite

Fig. 4 is an isometric cut-away view of two panels joined
by two tongues;

Fig. 5 is a plan view showing the joinder of two panels at
a 90° corner;

5 Figs. 6 and 7 are cross-sectional views similar to Fig. 2

but showing the tongues having roof-attaching flanges;

Fig. 8 is a view of a double-faced panel and Z-shaped
wall-mount clip with optional shim according to the invention;

Fig. 9 is a view similar to Fig. 8 buf showing a single-

10 faced panel and two L-shaped wall mount clips according to an

alternative embodiment of the invention; and

Fig. 10 is a view similar to Fig. 3, but showiﬁg an

- alternative roof-mount clip.

18 Referring now. to thie drawi.ngs in detail, a pair of abutting
coméosite wall bane_gs 10 are shown j{:ined in acco:_dance with one
e;'nbodiment of the present invention in Figs. 1 and 4. Each wall panel
10 inciudes a foam core 12 ﬁaving reinforced cementitious facing |
panels 14 adhesnveiy bonded to opposite side faces 16 of the foam

20 | core. The foam core.12, preferablZ;(;; thick, includes a top edge 18,
a bottom edge 20 and a pair of parallel side edges 22, with each
peripheral edge preferably including a pair of elongated and parallel
grooves 24 (see Fig. 3) extending into the edges 18, 20 and 22 (and

13-29men
the far edge, not shown) approximatelylﬁ-‘!lZ")as will be described in

AMEMDED SHEET



edges (18, 20, 22) of each panel being parallel. and IJ?LE.....Q.D.an natjon ,°", "2
I ncl udi ng an interconnecting elongated to gR] i q*'l n cooperattng .’
and al i gnqg };‘zs (24) of each of the adjateht Fret-s=1P0IT/US #6614236 ae’ o
respective 88?)’8% ting grooves (24) being rledi ster with each
other for receiving the tongue (26) for coup | s |(10) together,

paral | el grooves (24) in each panel ed¥e
panel edge (18, 20, 22). 9 A conbi nat
i ncluding respective fasteners (28) extending through the cenentitious
faci ngs (14) ofmees Hetaiishriow. vin paneferfetogmbadimnent a peirtafrejorgateds) f or
~hol ding the panels (10) and the tongues (26) together, the panels (10)

- bei ng thereby jtengeads orgizt imembeys tA6catevingared (VEsiically irOoppésingréiﬂélat ion as
in Cdaim8 or daim9 wherein the two tongues (26) lie in parallel planes.
11 A conbi natddye geovesBW o bGitigivall paneld 10n& Riim thd vdlPPERES i 26)

conprise an el ongated nmember having edges (34) defined by a reverse bend of
tongue mat eri alydoardsHddPRithothe \Sresent invention as will be disciosed in mére
5 detail below.
As shown most clearly in Fig. 3. each wall panel 10
preferably includes the parallg! gl;osoves 24 extending into the edges
18, 20 and 22 approxxmatel:/l@&"Z“ “:o 1 )from the opposite side faces
16 of the foamn core 12 adjacent the cementitious facing panels 14.

10 The construction and manufacture of the reinforced cementitious
facing paﬁels 14, soid under the trademark "UTIL-A-CRE"I‘E". are
described in detail in U.S. Patents 4,203,788; 4,428,852; 4,420,295;
RE32,037; RE32,038 and RE31,921, all of which are herewith
incorparated herein by reference.

15 As shown in Figs. 1 and 4, the pajk of tongue members
.26 are inserted vertically into opp'.osing side edge grooves 24 of
asutting wall pan'e!s 10, and the wall panels are further secured by
fasteners 28 (see Fig. 1) extending through the cementitious facing
.péne!s 14, iritewenihg'foam portions 30, and-into the tongt.!e members

20 to hoid the abutting wéll panels together. Each tongue member 26
includes lateral edges 32 defined by sharply folded edges or returns
34 extending inwardly and rearwardly from a front face 36 of the

tongue member. It will be appreciated that as the tongue members 26

are inserted into the grooves 24, the returns 34 dig into the foam core

$MENDED SHEET
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foém core (12) and resisting pull-out of the tongue (26) fromthe @gfO0VEas anan

(24). 12 A conbination as in any:of Cains 8 to:11 further™incl uding as
U shaped f@eisegmgannel (38) disposed horizontally beneat h PETEEAEI428G 0) 37T
havi ng two flanges (42) extending upwardly into respective grodves’(24) °*°
di sposed on a bottom edge (20) of at |east one panel (10) and in which
grooves (24) the respective tongues (2% are di sposed. 13 A conbi nati on
as in Caim13 further including fastdfers (48) extending through the
cementitious facing (14) of the panel (10) into the channel flanges (42)
and into the tongues (26) for 17
to the wall 82 through a fastener 108 or other suitable means. Each

leg 102 and 106 inciudes an elongated aperture 110, and a self-
threading screw 112 is inserted through the apertures 110 of the legs
to provide adjustable inter-engagement between the leg 102 and 106
5 - of the wall mount clips 96 and 98. In this way, adjustment is

provided for securing the wall panel 10’ to a subwall 82 having non-
planar-irreg’ﬁiarities. It is understood that the leg 100 inserted into the
groove 24 could include a sharply folded edge or return {not shown)
to dig into the foarﬁ core adjacent the groove as described above with

10 reference to the tongue members 26. While not shown, the bracket
86 is secured to the wall panel 10’ through a suitable fastener
extending through the foam portion 30 and into the leg 100 to hold
the wall panel to tﬁe subwall 82.

As shown in Fig. 10, an integral "Z-shaped” roof mount

15 clip or bracket 114 is provided for securing the wall pane! 10 to a roof
.member {not sho((vn). The roof mount clip 114 includes a pair of legs
;|16 and 118 lying in two parallel, spread-apart planes and joined by
an integral web 120 normal to each of.t.he legs. Theleg 118 is
inserted into one of %he parallel grooves 24’with the web 120

20 extending parallel to the top edge 18 of the wall panel 10. The
dpwardly extending leg 118 includes an aperture 122 for receiving a

fastener (not shown) extending into a roof member secured on the top

J———————ia
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asa"

hol di n'g t he panrel—{210)—channel—(38) and tongues (26) together. -~ 14 ,"°A -

conbi nation as_in d aj nd. O ai m 14 wherein the;tongues "626) in¢l tge a’
tab (50) extenHlﬂHluluL ong a web (44)"of the chan'hel'E(_S,&),,, t heotabs
(50) being sec C coiEt 44) . 15 A conbimation as I n any of

Claims 8 to 14 further including a U shaped cap channel (52) having a web
(56) and two flanges (54), the two flanges (54) dependi ng al ongsi de
cenmentiti GUAIM8ci ngs (14) on each side of the panel (10) and fasteners (48)
extendi ng through the facings (14), into the flanges (54) and into the

tongue (26) to hold,the channel (52) on the panel 0) . 16 A .
combi nati #n as PnPuidIpgcPangd glpé FSTRREPEPH f"h&l"%'hgﬁ?&? (98 haeng

__' u]|9|oe[1 endt(:]%O)sm@I. Fates S¢16) t aind 7ppritpherpdr abdgést o128, upper 22pe (dl8)

2 roof. nenBRPREYyjos $88LhE 1k Toh RS Tkl offe SARRECL LS UM o 1O

(72) is béhe)foandrataheaat e rgroore cEntaxtendingdntp (thy core Znds
in each of at least two opposite edges (18, 20, 22) of the foam
core, each groove (24) being formed in the core (12) such that
each groove in each edge (18, 20, 22) is open at said edge and
has two opposed faces formed by the foam core (12) and a blind
end in the foam core (12), characterised in that two separate
parallel grooves (24) extend into the core (12) in each of the
at least two opposite edges (18, 20, 22) of the foam core (12)
for receiving respective tongues (26) to interconnect one panel
(10) to another, and each groove (24) is spaced from its nearest
facing (14) at least about 13mm (% inch).

2 A panel (10) as in Claim 1 wherein the grooves (24) are
parallel to the side faces (16).

3 A panel as in Claim 1 or Claim 2 wherein there is a
cementitious facing (14) on each side face of the foam core (12).

4 A panel (10) as in any preceding claim wherein the panel
has four edges (18, 20, 22) and includes two grooves (24)

extending into each of the four edges.

5 A panel (10) as in any preceding claim wherein each of the
grooves (24) is closer to a panel side face than to each other.

6 A panel (10) as in any preceding claim wherein each groove
(24) extends along the entire edge (18, 20, 22) of the panel.

e
b

7 A panel (10) as in any preceding claim wherein at least one
of the edges (60) .is inclined with respect to the side faces of
the panel (10) for adjoining another panel (10) at a corner.
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'out vvardl y theref T OM-away-- fromLhe,paneI (10). 18., A conbipation as.in.
(72) is fastene,d to a Iower sur.f dece:

8 wherein the'ta :
(76) of a roof n’%wm”,mu lumﬂ A combi nati'on as 3n O &i mi7 . or, d ai.si 18
wherein the tab o an upper surfact (80) of a roof menber
(74). 20 A conbi natlon as in any of X&ains 8 to 19 wherein the two
panel s (10) are free of studs or other members extending therethrough from

one side face té& Cambdmaddon of) at Aeasthitwr iafiacent panels (1@ n@ssino
20 wher ei aniheft BRapABeL Sté 18)deiti i\ wall 1i B@E‘h@%ﬂz%QQEhEGQQJof@;_S SdiEéi ng

a0 el nededse (20) o1, enghner T ol pedalepael e g o e () 1
" combination including an interconnecting elongated tongue (26)
aisposed in cooperating and aligned grooves (24) of each of the
adjacent panels (10), the respective cooperating grooves (24)
being aligned and in register with each other for receiving the
tongue (26) for coupling the panels (10) together, such that two
tongues (26) are aligned respectively in the two separate
parallel grooves (24) in each panel edge (18, 20, 22) adjoining
another panel edge (18, 20, 22).

S A combination as in Claim 8 further including respective
fasteners (28) extending through the cementitious facings (14)
of each respective panel (10) and into the tongues (26) for
holding the panels (10) and the tongues (26) together, the panels
(10) being thereby joined together by the tongues (26).

10 A combination as in Claim 8 or Claim 9 wherein the two
tongues (26) lie in parallel planes.

11 A combination as in any of Claims 8 to 10 wherein the
tongues (26) comprise an elongated member having edges (34)
defined by a reverse bend of tongue material for gripping the
foam core (12) and resisting pull-out of the tongue (26) from the

groove (24).

12 A combination as in any of Claims 8 to 11 further including
a U-shaped footer channel (38) disposed horizontally beneath a
panel (10) and having two flanges (42) extending upwardly into
respective grooves (24) disposed on a bottom edge (20) of at
least one panel (10) and in which grooves (24) the respective

tongues (26) are disposed.

i3 A combination as in Claim 13 further including fasteners
(48) extending through the cementitious facing (14) of the panel
(10) into the channel | ;langgg_ggz) and into the tongues (26) for
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18 ‘'l east one —t—engue—%%)——m%pesed I n adj acent al i gned .grooves (24) of° ‘th‘é""Z

two panels (10) havi ng a Iongltudlgah bend st " e "ass o
appr oxi mat el y tH!llmm;“)ﬁw the corner’ (58). :; 22 . A} enclosure o..° o
conprising a pl (10) as in any of~Claims 1 Lo 6 wherein a

cenentitious facing (14) is provided onigach side of each panel (10), the
panel s (10) being oriented in abutting edge-to-edge relationship with an

adj acent peldlingléhe phnelwileppachamnehr (38)|amd coomgud4)26)n tdgetheam

core (12) being provided in each abutting edge (18, 20, 22), the grooves

(24) in the edges (18, 20, 22) being aligned and in register wth adjacent
_cooperatih§ grodvaeenipatien hes r i5p&dEife bhnard CALim o4 eP’Bﬁﬁ‘&t’@d thehgue -

. (26) di speéﬁguéa t(he)aﬂhamﬁaé QFQQHGGSd)ZAéxtéﬂwJ.ﬁgmﬂtaﬁefﬁ&ﬂ aﬁbﬁ@dﬂ RéDb

" between two 2 for_.se anel s, (L10

struct ur alft$ t8 ef'ﬁ cgﬁ%ﬂe?‘aigghe he %He)ng%ﬁ'd’ UG R0 ftgke 5
(14) ﬁnd (a&d.t he tongues (26) for boltlng the tongues (26) and panels (10)
t oget her.

15 A combination as in any of Claims 8 to 14 further including
a U-shaped cap channel (52) having a web (56) and two flanges
(54), the two flanges (54) depending alongside cementitious
facings (14) on each side of the panel (10) and fasteners (48)
extending through the facings (14), into the flanges (54) and
into thé'tongue (26) to hold the channel: (52) on the panel (10).

16 A combination as in any of Claims 8 to 15 wherein the
tongues (26) have an upper end (70) and comprise a tab (72) bent-
parallel to an upper edge (18) of the panel (10) for securing the
tongue (26) and associated panel (10) to a roof member (74).

17 A combination as in Claim 16 wherein the tab (72) is bent
forward and adjacént the cementitious facing (14) and extends

outwardly therefrom away from the panel (10).

18 A combination as in Claim 17 or Claim 18 wherein the tab
(72) is fastened to a lower surface (76) of a roof member (74).

19 A combination as in Claim 17 or Claim 18 wherein the tab
(72) is fastened to an upper surface (80) of a roof member (74).

20 A combination as in any of Claims 8 to 19 wherein the two
panels (10) axre free of studs or other members extending
therethrough from one side face to the other.

21 A combination as in any of Claims 8 to 20 wherein the two
panels (10) each have an inclined edge (60) for abutting an
inclined edge (60) of another for joining the panels to a corner
(58) in other than parallel‘dlsposition and further including at
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23 An encl osure- as-i n- Gat-m22—wherein the tongues (26) have edges (3%4)°

defi ned by pI’OJ ing the tongues (26);in the gqr ooves 24},| H
the edges (18, 'J‘F@il m mtl ng pul |- out therefrom ° Zfln AN o o
enclosure -as in the projections conprise reverse bends

al ong the tongue edges. An enclosaBe as in any of Clains 22 to 24
further including U shaped footer channels (38) for the panels (10), the
channel s (@sthariengoaiguecd$2)t id sposede sn( ag)iaegntanailﬁugngévxgmoyes (24)

respectiv 2 | e I
(10). ?fy é&iﬁ g%lﬁ%lgs[t%'ggl sgg% %Sd urt her rnﬁﬁm) ]ég{l %E‘?‘;ﬁ?ﬁg)
gé?

‘securing &qr&/\@t mnﬂqu%m se;me) anglenass bbeer 42) .

22 An enclosure comprising a plurality of panels (10) as in
any of Claims 1 to 6 wherein a cementitious facing (14) is
provided on each side of each panel (10), the panels (10) being
oriented in abutting edge-to-edge relationship with an adjacent
panel (10), the two separate parallel grooves (24) in the foam
core (12) being provided in each abutting edge (18, 20, 22), the
grooves (24) in the edges (18, 20, 22) being aligned and in
register with adjacent cooperating grooves (24) in the respective
panels (10), an elongated tongue (26) disposed in the adjacent
grooves (24), the tongues (26) extending between two panel edges
(18, 20, 22) for securing the panels (10) structurally together,
and fasteners (28) extending through the facings (14) and into
the tongues (26) for bolting the tongues (26) and panels (10)
together.

23 An enclosure as in Claim 22 wherein the tongues (26) have
edges (34) defined by projections for securing the tongues (26)
in the grooves (24) in the edges (18, 20, 22) and resisting pull-
out therefrom.

24 An enclosure as in Claim 23 wherein the projections
comprise reverse bends along the tongue edges.

25 An enclosure as in any of Claims 22 to 24 further including
U-shaped footer channels (38) for the panels (10), the channels
(38) having at least two flanges (42) extending upwardly
respectively into grooves (24) disposed in a lower edge (22) of
the panel (10).

26 An enclosure as in Claim 25 further including fasteners
(48) securing a lower end of the tongues (26) to the footer

flanges (42). .
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19 27 An enctosureas T Claim 25 or Caim i O gues”". R
(26) include ta fromthe bottom e’ oqQter, J
channel (38) haiﬂﬂmﬂg J BE lﬂnd fast eners secur ﬂ ) to Lhé -
web (44). as in any of C ai rein the
tongues (26) have tabs (72) at their uppey ends. (70) at angl es to the

tongue (26) for securing the tongues (26) to a roof . structure (74).
29  An epgl osupe 8ficlesapy & i@ mlmimzzstm: 2R aive2éi whebein thersyydd)

~define a l,es cIo e epgl.osul of
Cl ai s 22?%5(}I %kﬁ)(gﬁ%aﬁﬁ?gn ngﬁ% %%F%gﬁséﬁhfgaétrﬁye
encl osur efobhert abapaﬁbl 638) haminchavwely (4% namddfagsensrﬁgseq'g@sng deb=and

, a tongue Q?é% gbsggge@ebn(ghggned grooves (24) of the inclined abutting
-. edges he tongue- (62) having a | ongitudi nal bend at about the

same angle as the corner (58). 31. A panel (10) and bracket (84, 96,
98) for npenti ngnt hdqislre as(1Q) @y adf eglaimag 2@alto o27s whewaliln (131

and CO”prEEhB%e% Qg%m have tabs (72) at their upper ends (70) at angles
to the tongue (26) for securing the tongues (26) to a roof

structure (74).

29 An enclosure as in any of Claims 22 to 28 wherein the
panels (10) define a stud-less enclosure wall.

30 An enclosure as in any of Claims 22 to 29 wherein two
panels (10) define a corner (58) of the enclosure, the two panels
(1L0) having inclined, abutting edges (60) and a tongue (62)
disposed in aligned grooves (24) of the inclined abutting edges
(60), the tongue (62) having a longitudinal bend at about the
same angle as the corner (58).

31 A panel (10) and bracket (84, 96, 98) for mounting the
panel (10) on an existing wall or sub-wall (82) and comprising
a foam core (12) having two side faces (16) and a peripheral
edges (18, 20, 22), at least one cementitious facing (14) on at
least one of the faces (16), at least one groove (24) extending
into the foam core (12) from the peripheral edges (18, 20, 22),
the groove (24) having two opposed faces defined in the core and
being spaced in from the facing at least about 13mm (¥ inch), the
bracket (84, 96, 98) comprising a first leg (86, 100) for
extending into the groove (24) in the core (12), and a second leg
(88, 104) extending away from the panel edge (18, 20, 22) for
attachment to a supporting wall (82).

32 A panel (10) and bracket (84) as in Claim 31 wherein said
bracket is an integral bracket, the two legs (86, 88) lying in
two parallel, spread-apart planes and joined by an integral web
(90) perpendicular to said legs.
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cofe (12) having two side faces (16) and a peripheral edges (18, »- 207, "2

-

22), at |east one Tl ing (14) on at |east one > of %he-ﬁqqes
(16), at | east onumlgmumllﬂmllgmendl ng into the : foam coﬁe (:iZ) frqm .

the peripheral edges {18, 20, s22), said groove *(24) being’di sposed
nearer to said cenmentitious facing (201) on one face (16) of said faces
(16) than to the other face 16), the groove (24) having two opposed

faces defid@ed | A menel (18 anshdburaker s(@oedPdn 48 okn tGkaimci howiiang it

L e el o B P e
(12), ang (§6§ ha?é&@n FéﬁsE8§e Ar}d'gfg;\k&qu %ﬁ@oﬁﬁng?‘*bc@éd

(18, 20, a se@dndfbzg a(tJI(m)hExntenddlng pemmmdicn@ﬂ.aml? t(h%ﬁefrom, away. £2¥om

P ey o1 TR Rapeac keb) { Sahadtnt Liddy Bt (IR ChAviATa £1 O 2HUS" (106 P"

i ntegral brac the
spr ead- apgrtepdings lélnd:l'}eolsrm lﬁ,ﬂ%ﬁ?qwfb@ﬁalthﬁet?eccmd( 9"@9 pEFIDNE ke t o

said | egSone part (96) and a second leg (104) exfending perpendicularly
therefrom for attachment to a support (82) and a fastener (112)
coupling the second leg (102) of the one part (96) to the first
leg (106) of the other part (98) in a plurality of adjustable
positions.

34 A wall structure of at least two panels (10) wherein each
of the panels (10) has a foam core (12) having at least two side
faces (16) and peripheral edges (18, 20, 22), a cementitious
facing (14) on at least one of the side faces (16) of each panel
(10), and two separate parallel grooves (24) extending into at
least each of two parallel edges (18, 20, 22) of the foam core
(12) for receiving panel connecting tongues (26) therein, the
grooves (24) being'formed in the core (12) such that each groove
(24) in each edge (18, 20, 22) is open at the edge (18, 20, 22)
and has two opposed faces formed by the foam core (12) and a
blind end in the foam core (12), one interconnecting elongated
ﬁongue (26), disposed in cooperating and aligned grooves (24) of
each of the adjacent panels (10), the respective cooperating
grooves (24) being aligned and in register with each other for
receiving the tongue (26) for coupling the panels (10) together,
such that two tongues (26) are aligned respectively in the two
separate parallel grooves (24) in each panel edge (18, 20, 22)
adjoining another panel edge (18, 20, 22), and further including
a U-shaped footer channel (38) disposed horizontally beneath a
panel {(10) and having two flanges (42) extending upwardly into
respective grooves (24) disposed on a bottom edge (22) of at
least one panel (10) and in which grooves (24) the respective
tongues (26) are disposed.
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33 _ A_panel (10) and bracket (96, 983_ as in dai m%g\tmﬁ\ﬁcﬁ@?lg;—%fﬁm

conpri'ses a two-part adjustable bracket one part rst leg
(100) ex?endi hg entboShregas)Q\tﬁcé.aﬂh 28\ br T13960E 4BEr&iA2nexi Sk

er pend argday-1t gggn e 1 and the othe a t
(pgg;a hal(?ﬁb g'delr‘;gé? ¢! yem%ée}??dl méghléh{s"a ©50 F‘ec‘ﬂ%’r?% e
second féé’ foii‘a%f‘e hg3 ’oﬁ@‘ﬁm a9y ééﬁﬁepegs(aew)lrengetmbﬂg

perpendl(éﬂl)artloy the medr dittdm for attachment to ‘a support (82) and a :
fastener (112) - coupling the second |eg (102) of the one part (96) to the
first Ieg ( Og o; t he other part (98) |n a plurality of adjustable

posi ti ok, CWTT 2fr d&t AW oPf aFLPERSt 32w0tpardl whemBimhekei n
each  tenguas ph?rﬁa)l hqv®)tdles wHoam cﬂran( hijpdmnvends at 7t past amglesde

f d t f 4
a?CIeZagtl@cmgﬂgf Wﬂﬁi&er@ﬁsﬁ ez (s]%urf?l €ac pane%%%g I(%@Usangc "obt®) On

@ de faces
separat "-r"f‘e? g-f oves (24) extend| ng into at | east each of t wo
par al | el edges (18, 20, 22) of the foam core (12) for receiving panel

connect iy torygyegnegggug.ge Y ra_nt 9 F13Q) £§4¥°b%§19§%&_g§ LRt he
core (ol N BT S ol L iy gt (2 A 08 e

core (12) and a blind end |n the foam core (12), one interconnecting
elongategly  ARN@WR1630ke HsSPOSCUniN FOPEIALd "922RY, 314 INREQEROVES, (24)
of panels (10) define a corner (S8) of the enclosure, the two panels
’ (10) having inclined, abutting edges (60) and a toﬁgue (62)
\—/  disposed in aligned grooves (24) of the inclined abutting edges

(60), the tongue (62) having a longitudinal bend at about the
same angle as the corner (58).

31. A panel (10) and bracket (84, 96, 98) for mounting the panel
(10) on an existing wall or sub-wall (82) and comprising a foam
core (12) having two side faces (16) and a peripheral edges (18,
20, 22), at least one cementitious facing (14) on at least one
of the faces (16), at least one groove (24) extending into the
foam core (12) from the peripheral edges (18, 20, 22), said
groove (24) being disposed nearer to said cementitious facing
(14) on one face (16) of said faces (16) than to the other face
(16), the groove (24) having two opposed faces defined in the
core and being spaced in from the facing (14) at least about 13mm
(3 inch), the bracket (84, 96, 98) comprising a first leg (86,
100) for extending into the groove (24) in the core (12), and a
second leg (88, 104) extending away from the panel edge (18, 20,
22) for attachment to a supporting wall (82).

32. A panel (10) and bracket (84) as in Claim 31 wherein said
bracket is an integral bracket, the two legs (86, 88) lying in

two parallel, spread-apart planes and jo:.ned by an integral web
(90) perpendicular to said legs.
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each

(24) being aligned and in register with each ot her

of the adjacent panels (10), the respective cooperating

grooves

tongue (26) for coupling the panel s2910) toget her REPLAQ}EWN’TW&ET

t ongues (22§ are allgned resgectlvel¥ in t arate paralle
.groovdy (243 PaReicAiphnepdelyackes, 126 EY as iy &Fﬁ

edge €H8, biepKEZ)camnrﬁaﬁsrEchmewamnnnguStabLBshape&etoop@ﬁ Eadge
di spo '

Su that two

G LatGtRE "panel

(38)
R e T P‘el?°e’c?ﬁ?ﬁa&ne‘igh"a”éﬂ?“"’é‘ééeé“@o‘" S tom
edge eza%%gmgzeg (lolze\a?i‘tﬁﬁ g “ﬁtf"iiﬁf(\ﬁh Cﬁf’ gdv%wa‘?

the
respechevganel K@ngueanZG@eemEhdwspnsedSB) havingsa ﬁ;c%ﬁblﬂit‘
claln1;hfqg
t

wi dt h

faces (16)

- 35.

Jas in
qhaér?&ts%éeéﬁéhém{ as the 6L ODMP (SoZRISOVERe i N
neare§gm$g§%$50££lgl{igfggégcond eg (104) exéengggmeen thedgc89¥519nd its

g perpen
therefrom for attachment to a support (82) and a fastener (112)

coupling the second leg (102) of the one paxt (96) to the first

leg (106) of the other part (98) in a pluralicy of adjustab}e
positions.

34 A wall structure of at least two panels (10) whexein each

of the panels (10) has a foam core (12) having at least two side
and peripheral edges (18, 20, 22), a cementitious
facing (14) on at least one of the side faces (16) of each panel
(10), and two. separate parallel grooves (24) extending into at
least each of two parallel edges (18, 20, 22) of the foam core
(12) for receiving panel connecting tongues (26) therein, the

grooves (24) being formed in the core (12) such that each groove

(24) in each edge (18, 20, 22) is open at the edge (18, 20, 22)

and hds two opposed faces formed by the foam core (12) and a
blind end in the foam core (12}, one interconnecting elongated

tongue (26), disposed in cooperating and aligned grooves (24) of

each of the adjacent panels (10), the respective cooperating

grooves (24) being aligned and in register with each other for
receiving the tongue (26) for coupling the panels (10) together,
such that two tongues (26) are aligned respectively in the two

separate parallel grooves (24) in each panel edge (18, 20, 22)

adjoining another panel edge (18, 20, 22), and further including

a U-shaped footer channel (38) disposed horizonmtally beneath a

panel (10) and having two flanges (42) extending upwardly into
respective grooves (24)

disposed on a bottom edge (22) of at
least one panel (10)

and in which grooves (24) the respective
tongueg (26)

are disposed.

each groove is narrower in width than the thickness of the foam
core between the groove and its nearest foam core side face

— e
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upper end of the tongue members to secure rooﬁng members (not shown) to the wall panels (10).




