2135708 | NSULATI NG PANEL AND BUI LDI NG STRUCTURE The present inventjon

rel ates t.o advancenents in the field of insulating building paﬁbﬂ
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described in U.S. Patent No. 4,284,447. A.eystem of

constructing buildings with the foregoing panels is
described in U.S. Patent No. 4,094,110.

According to the present invention there is provided an
insulaﬁing rectangular building panel comprising a core
of expanded cellular plastics material having parailel
front and back surfaces and reinforced with reinforcing
strips, at least along the longitudinal and transverse
edges of the panel, the reinforcing strips comprising:
‘at least two longitudinal strips of U-shape each of
which extends the full lengﬁh of the pénel with its
side portions embedded in said core and the web '
connecting the side pdrtions seﬁ within the front -
surface of the core so that the surface of the web
remote from the bulk of the core 'is flush with the
surface of the core; at least two further longitudinal
strips of U-shape each of which extends the full length'
of the panel with its side portions embedded in said
core and the web connecting the side portions set
within the back surface of the core so that the surface
of the web remote from the bulk of the core is flush
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manuf acture thereof. More. particularly, it concerns
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-2-'with the surface of the core, the side portions of the strips on the
f'ront ;surface being offset fromthe side portions of the strips on the back
surface of the core; a front transverse strip adhered to each of two 5
transverse edges of the front. surface of the core, and a back tr iylrse
strip adhered to each of the two transverse edges of the back su F ceg of
the core, the front transverse strips heighg spaced fromthe back ansver se
strips and each of the transverse strips on 10 each surface of the panel
bei ng adhered to all of the longitudinal strips on the same surface (front
or back) of the pammﬁh thee surddcat iofy the lcoireg pheebldb pbethpoaseof the

| nvent/lsgn 15 IS i(;ﬁj dq‘sl_&lé‘ q_q:r £eehe ?Q%; T2 eg f?hﬁnﬁﬁeoé gr\)ed

in one or two dlrectl ane ornmed o astics ia
(herei n ot Her wi se RINHQns Fﬂfaﬁh% s)tréd’saémt Ghl?a\?éck éé‘FIféF&r oft thet Gpéeand

thin reinforci ng sa rfmwftmgvadearsmmf Iamre&teaorto \dabﬁhozotherrembe
formed of net

b
expanded pl astTc a'? 4%:2% er’i%%sr?g) % top |§8F 8§C§§’8f c8€§CrFB9| on
. the expanded pIastacbanttnansﬁenSﬁaqtniﬂ adheheﬂemn eachedfatheotwd

al though, i n fact ¢ fldvdiid Ildd IEE CHIe stk StbirAcecbe el gbrblecnane!

and need not be eqégsed in a cover .. Preferahly, th

pl astics panel coreEFds WHansterse sscté’d&sdb&ﬁ@s spaced \76'6'°5‘djt eRBCEdges
being 30. conpl enu‘atms\;eﬁse tdtrigshand wackiess thie ithankverse @edipanoh.

Such a core npy be% %:éa‘ &Itq'xewgb e %%f}g%fh tdtergaglﬁ%iu%f% %gte

pol ystyrene are hea ed, 0 exp an Int

cél ular struct ur etongd trd ima)beqi:@as on Fké'ienfs@rﬂ@ ﬁglrsftalqepslf@rpnt or back)
of the panel.

The insulating building panel of the present'inveniion '

15 is formed as a four-sided sheet that may be planar or
curved in one or two directions. The panel is formed
of expanded plastics material (herein otherwise called
"plastic®™) so as to have a cellular structure and thin
reinforcing strips of particular configuration, which

20 may be formed of metal or plastic, are bonded to the
opposite faces of the expanded plastic at least along
the edges thereof. For ease of description the
expanded plastic portion of the panel is herein termed
a "core" although, in fact, such portion forms the

25 “‘major element of the panel and need not be encased in a
cover or shell. :

.

-

Preferably, the expanded plasﬁics panel core has offset
or stepped'edges_with two adjacent edges being
30 complementary to the other two edges of the four-sided
. panel. Such a core may be formed in .a mold wherein '
beads of material such as polystyrene are heated, as by
steam, to expand and join together into a cellular
structure having.closed cells. Reinforcing strips of



-3- thin nmetal, for exanple, forned in a U—éhape, e.g. as shall ow channéls
with turned edges, are bonded to opposite faces of the core, and this'can_ -
be done~during core formation. The strips are disposed |ongitudinal 5 of :

are enbedded in the core. The strips are offset on opposite faces
~ nel and the depth of the stLip edges need be only a small fraction
of the core thickness so that no high 100 conductivity heat path exists
through the panel. The reinforcing strips have a substantial rigidity
agai nst bendi ngthdoametadf, fhe ekampde,clormed Lnnii gushapepn éh?fefé and
thus are readil Sik kRN Lng Wit cegllularigore.
SratackrraRte Rt LT Ehan, SARELTCaPL Hoboy

15 There nmay ad | onal. n rerntof cing F1ps %ving an
L- shaped confi g@PROBé%e fagesaofhkheoGoERanang thia oar ke ddonendweitng These

strips are bondedreo fpzhakiefigesThadsiBipbayfe aa1bpbleddtidhgi Cudgav dth 20
of a channel strkp

I h depth. .One flat_rejnforcin trjp per
panel is al 20 eﬁpl398328%8C33g§e55??£85P5F 3&?3ﬁg%ﬁeﬁ e FrELP pga%hgihe
front and back dowhzddy of the paidl soi thastthey aver hembéedded whn atheacent
panel edges, o liogll veinil sSEAWG! HE! ofBaer! 83bBhbB0C0IPEL L SO EOLRE Wh Ch

b heet netal scre to

I s adapted for. connectiqn as shee _ cont i guous abutting

panel s to forn1Qaﬁﬁﬂ[GpﬂthFrGSPEPe?fTﬁEeeﬁFE?Po¢d6¢Sth?e@tb%c@@¢2 4 or med
of the panel s 3@malhefebytiioy bE eHaptode! hDEkAOSE eso Wehil CROCH£4IE OF the

like to pr&bidecbhauE%iUE§§tﬁéLE”SLtﬁtEHEEEQa{hééﬁéﬂgéﬁe'panel. The

o reinforcing strips have a substantial rigidity against \_j
bending because of the shallow channel conf;guration
thereof and thus are readily handled and positioned for
bonding with the cellular. core. -

15 _
There may additionally be provided thin reinforcing
strips having an L-shaped configuration, i.e. a shallow
channel with one side removed. These strips are bonded
to panel edges and may have a width equal to the width

20 of a channel strip plus a channel depth. One flat

‘ reinforcing strip per panel is also employed and by a
particular arrangement'of.strips,on the front and back
surfaces of the panel with strips overhanging two :
adjacent panel edgeé, a lightweight structural \~)

25 ‘insulating panel is formed which is adapted for .
connection as by sheet metal screws to contiguous
abutting panels to form a building structure.

The exterio; of the structure-fprmed of the panels

30 hereby may be adapted to be coated with concrete or the
like t0=providé the requisite final structural strength
and rigidity and rebar may be incorporated in this
portibn'of the structure if additional strength is




and rigidity and rebar may be incorporated in this portion of the structure
I f additional strength is -4- required. The back or inner face gf—the
wal ls or the |like formed of the insulating building panels hereof ga be
finished in a variety of ways. :Thus, for exanple, the inner surfa y ‘be
pl astered and/or 5 various types of sheet-like material such as wood or -
conposite -veneer or the |like bonded ther&t®. The present invention is
illustrated by way of exanple, mﬁth respect to a preferred enbodi nment
thereof, in the 10 acconpan drawi ngs, wherein: gure 1.is a front

el evational view 5eduiggdel T ea 26k R CENREF hfadR of efslmwalrikﬁem drhe 15

Figurg 2 is a si dQlRée‘.EéHn@aabthl@éV ﬁﬁs&i@tm@%uﬂdﬁcﬂlﬁ&éls Herdsx 3 is a
rear eTevat i onal vie

ure 1; .20 Fig 4 I S, an enIarged
broken transverse™ §¥m% ﬁé?l§£%€/fﬁwehv?ﬁ1?ﬁ% %fdﬁ%yﬂ.4 SR
Figures 5,6 and 7esampjpertthe $nnerosatrfacewway derplastasred raenq:flcanes 5-5,

6-6 and /-7 of Fi %l&?o&st Egﬁ@?cékvgﬁ%etfigﬂéem&éﬁgl bé@cé?rhé 'wdbd o€

sectional view taken I n ane ure Igure 9 1s a
partial transversEOBRAELLP Eﬁ%??ﬁnﬁF Qh%ml%Kethﬁﬁéﬁ@I Qﬁe¢9gure 1 attached
to like laterally contiguous abutting panels;

The present invention is illustrated by way of example,
_ with respect to a preferred embodiment thereof, in the
10 accompanying drawings, wherein:

~Figure 1 is a front elevational view of a panel in
accordance with the present. invention;

1S Figure 2 is a side elevational view of the panel of
Figure 1; '
Figure 3 is a rear elevational view of the panel of
Figure 1;- '

20 _ .
Figure 4 is an enlarged broken transverse sectional
view taken in the plane 4-4 of Figure 1;
i// ' Figures 5;6 and 7 are partial sectional views taken in

25 ~"the planes 5-5, 6-6 and 7-7 of Figure 1, respectively;

Figure 8 is a broken transverse sectional view taken in
the plane 8-8 of Figure 1; '

30  Figure 9 is a partial transverse central sectional view
of the panel of Figure 1 attached to like laterally
contiguous abutting panels;



Frgure 10 is a partial central vertical sectional view of the panel of
" Figure 1 attached to |ike contiguous abutting panels above and bel ow:sane;.
Figure 11 is a partial sectional view showi ng the nounting or wire
anel s hereof for application of concrete:-or the |ike. The panel
@yed in Figures 1 through 7 conprises 10 a reinforced insulating
[ having a "core" 12 of cellularsexpanded plastics material having
reinforcing strips in a particular arrangenent, as described bel ow. The
shape of the core determ nes the shape of the panel and, while variations
therein are possFrbyereti® 16 a partbdl aterteral erédwtsiqul addctigiainaridw ont

and rear surfaceggl Yo ) | Ve W I S] 17<and
18 and parall el 8p€}é%38 %%%‘ oérfzpdlg@%i%ii a%%%#ﬁ%oacfblﬁiee 1&A°q'§tn5§é1&1uss t he
panel 11 is herethuttingtpanels arkiovesand Relow isanespendto a flat or 20
pl anar configuration; = however, it is noted that the panel may be curved

either longitudipally, laterally, o oth. Sim]ar]y, the dinensions of the
core.and thud thElgYRe lfnairsb% %%ﬁ:?gﬂfa%%‘iﬁjcﬁ’%i t%l%/vﬁesréﬁfbﬂ%att %n;

however, panel s mbuatbagasti wireimeshren Jpaneloriergsd fit fakr ypphicc gt icment

I nventi on. Thus°ff85n8§§€€|§f gggﬂiigépg panel may have a | ength of about

2.75 m(9 feet) and a w cm (3 feet) or so, with a thickness
of 7.6 to 10.1 cm (3 to 4 inches). 30 The core 12 of the present invention

is formed of a |ipabt pehalt i eXR3PERER! £ft P LSurEs of | Bhrd oMY CcaifPs ses

'nsulating phoPeLt L een20fedd 1825 atiy  §ondl "1 Hiding a "corer 12 of
cellular expanded plastics material having reinforcihg ¢
strips in a particular arrangement, as desp;ibed below.

The shape of the core determines the shape of the panel
and, while variations therein are possible, the

15 illustrated core has parallel planar front and rear
surfaces 14 and 16, respectively, with parallel side
edges 17 and 18 and parallel top and bottom edges 21
and 22. The core 12 and thus the panel 11 is herein
illustrated and described with respect to a flat or

20 planar configuration; however, it is noted that the
panel may be curved either'longitudinally, laterally,
or both. Similarly, the dimensions of the core and
thus the panel may be varied acéording to the
application; however, panels of substantial size are \\J

25 “'contemplated'by the present invention. Thus, for
example,'a building panel may have a length of about
2.75 m (9 feet) and a width of about 92 cm (3 feet) or
so, with a thickness of 7.6 to 10.1 cm (3 to 4
inches).

30
The core 12 of the present invention is formed of &
lightweight expanded plastics material to have good
insulating properties and at least limited structural



L

rigrdfty so that the core is in faét éubétantially rigid. The core may be

fornmed of -a variety of materials such as expanded pol ystyrene, polyethylene. .

or pol yuret hane having an appropriate density to provide 5 good ther
i nsul ation and structural strength. As an exanple, the core may be f
of expanded pol ystyrene having a density of the order of 17.7 Kg/nB{(
per cubic foot) to 96.1 Kg/nB (6.1bs. perg cubic foot), and advantag
tested prototypes have been fornmed with a 10 density of 32.0 Kg/nB
(2.1 bs. per cubic foot). Preferably the expanded plastics material is
formed .as a cl osedrioFpiditgt racctthat tthermone ds tilme flotr sabsitanttialilpg
propergl,es t her eof, &fh @S i ald M l)‘Lﬂet m@&ﬁo@" sbgq_lle%gnglfguratlon of
Wt

the core 12 of the and 11, sane is-forne set ed side
edges 17 and 18, d%afr#lr’@sltsr Auch a8 ﬁxngeied nvéW@tprsuemoumlwyt yhenei g

edge 17 is forned Iihﬁbﬂﬁ&ﬂhthﬂﬁl %@@%@ﬁ%idt%tﬁbﬂ31Eybt@rp969haét'0”

26 20 which,.in the il,l ustr.at.e | ment t angul
cross-section 1o 3994 & t IQ#%” F&@quﬁgaﬁl §GFFHce 8f fRe
si de edge 17. Thi sezpamghz:.t itthe ayone Ima36 hes ﬁ:l:mm’saf eixptalndes‘ll gelegdgeraie

adj acent the f ronthé\f’]fatlﬁjf I ﬁnélﬁ% Q:heTgfr ot 9799 i‘(%?ﬁﬁlthozlﬁe E:ert he

core has a Iongltudl |ndentat|on w t'h

ext en at er
di mensi ons as the §R}*EIN zﬂéi%ﬂ&ﬁ!ﬂf sifodd® -adexc spbich&optdnt apdce
14 of the core. Itadvéﬂtééémé)a:é?ﬁﬁﬁ Pritdtipdy Bavel been' ifdried witddagt ed

to fit into j ndent ati.on such as.the J ndentation 27 on
an identical a{p;tgnel e’bﬁﬁpn ﬁ?@a@M"‘ i Iﬁfsﬁﬁ'ﬂ EF 5 ﬁ“ﬁ’ﬁurfé’o%s * This is
fq_;her descri bed Eﬂgﬁgﬁahixxﬁhgtﬁapanded plastics material is formed as

a closed cell structure to maximise the thermal

insulating properties thereof.

15 Considering further the physical configuration of the
core 12 of the panel 11, same is formed with offset or
stepped side edges'17 and 18, as illustrated in Figure
4. More particularly, the side edge 17 is formed with
a longitudinally extended lateral rib or projection 26

20 which, in the,illuétrated embodiment, has a rectangular
. cross~section to form a square shoulder with the
remaining surface of the side edge 17. This projection
‘ or rib 26 is disposed on the side edge 17 adjacent the
U front face 14 of the core. The other side edge 18 of

25 ‘the core'has a longitudinally extending lateral
indentation 27 with the same dimensions as the
projection 26 and also disposed adjacent the front face
14 of the core. It will thus be seen that the

. projecting rib 26 is adapted to fit into and mate with

30 an indentation such as the indehtation 27 on an
identical panel abutting the panel illustrated in
Figure 4. This is further deécribed and discussed
below. :
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-7- The top and bottom edges 21 and 22 of the core are formed simlar to

the side edges in that an upward projection 28 extends across the front .of ~

the tgp.edge 21, and a nmating indentation 29 extends across the 5 front
e

of tHf yttom edge 22. It will be seen that the-.-top and bottom edges of

t he d /have vertical shoul ders adapted to butt together on contiguous

i ke panels. 10 The panel of the pregept invention includes, in addition
to the core described above, a plurality of -reinforcing strips which are
particularly |ocated and configured to conplete the panel as a structural

el ement haVLngfTﬁéygeg?dnaeabttaﬁUéagesgzpr@ﬁ@rzz66f ﬁﬁi caﬁesaréelnrorCIng
strips may be fqrnmed_.of .vaciou er i a t eel \(as

| ow as 29 gauge%°rﬂ8?effwﬁ aF.§8P€§ éﬁr%gﬁgﬁ ?h%ﬂég én%§é$§¥ ere \L

be. seen to be prouededoatZBeastendssacaqassbbenﬂr¢ngh@frthﬂftmnl¢@s%tr|ps
31 and 32, W'thlz&acanaoa mQ‘Eh.HG ia&aﬁéaeioﬁ ﬁbaéke&haaaaa%seftw n rret al,

plastic or the i Ke 31, fq npl e formed wt
central eIoﬁgat§6°%§b°§3tﬁFth°Fﬁ€mlSFSFa?zedgE§ Eﬁllupﬁeﬁe%? %?
90[err] to the web 3adt boteom elgesholfl ehecbepachavenvegtiealon, again as

25 | d h is_d f
2o bk St et RadoralEocBiRECtodheha b3 ARRE B waﬁﬁéng; e
back surface 16pamedssi de 34 enbedded in the panel at surface 16 and the

other strip side 34 lying in the inset plane of the 30 side edge 17, as
illustrated. The strip 31 is inset into the core 12 s_showp, and this may

be acconpl i¥hed The dadedi o€y the Bressnt bPBPBFéBPylPﬁiPﬁﬁﬁnglﬂn adhesi ve
bonding to the adddtibheto the core described above, a plurality of

reinforcing strips which are particularly located and
- configured to complete the panel as a structural 'm

element having very good heat insulating propertles.

15 These reinforcing strips may be formed of various
materials such as a light gauge steel (as low as 29
gauge) .. Referring first to Figure 4 of the drawings,
there will be. seen to be provided at least first and
second light reinforcing strips 31 and 32, with each

20 being formed as a shallow channel of thin metal,
plastic or the like. The strip 31, for example, is
formed with a thin, central elongated web 33 with the
1atera1'edges 34 turned or bent at 90° to the web 33 to
form the shallow channel configuration, again as N/

25 ”fillﬁstrated in Figure 4. The channel 31 is disposed at
the corner of the back surface 16 and side edge 17 with
the web lying in the plane of the back surface 16, one
side 34 embedded in the panel at surface 16, and the
other strip side 34 lying in the inset plane of the

30 side edge 17, as illustrated. The strip 31 is inset
“into the core 12, as shown, and this may be
accomplished as described below, but preferably
including an adhesive bonding to the core. The

y {
-\t
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-8- reinforcing stri.p 32 is disposed in fike manner at the opposite corner
of . the back surface 16 with a side edge 18. An additional |ike channel 36

i S shown to be disposed in inset relation to the back surface 16 of'”\\ the
core and extending longitudinally thereof along the centre of the rg- ;. -A

further reinforcing strip 41 which may be identical to the strip 31N-s t
di sposed al ong the corner of the front‘l@ = surface 14 .and side edge 18 of
the core in inset relation thereto in the same manner as the strip 32 is

di sposed on the reainterbane: saddibtbongl, _|i ke_channel shaped reinforcing
strip 42_is di spoﬁgggl 8?:%?5' Edfﬁgﬁ?yggf k?hgiFPBﬁFdsﬁPf dikemappernatcthe in

15 enrension |o afPyneRepEothet backesureface 6 whik irQﬂ&esééééce'
ce

This central |onglBudi Anl addltRodR1i $1RESChARSEL 58 ige? égﬂthE%éa
r - core

the core with thegsi hereof extendi ng perpendr Cu
itself. At-thg-co?%g-gg?&tgé ?Pﬁﬁ- L8 ?Egﬁn12°ahﬂeeﬂgek2©urfa6eOIGtaﬁ core
d

there is provPdedthRotnse aeﬂnéntendgngtIbﬁgﬂéua\bﬁgm%gfﬁgfféfiQlé?en%ﬂ?om0

surface 14, but wBefBr8asfOoph¥ O§fe €dge 44 turned at err] to ex
the core and which is located to provide the other side of the strip an

extension'lateralgyfputmard beyond the 25 -rib 26 Offthﬁ side_edgg 1r.
one s de ther eof éﬁ%“;@tﬁﬁ@? R A MU ey Brc 18Rt 1cedckoas
e Jrher St{‘#]ps. The di'stance T hat"ReRe t:§¥q;lg,$lg<tmtrafntﬁm fxrrey 2l
edges 17 of -the fP¢ftace 14 fand aidernddw I8t tie tdWrdlon] N dled he Tib of
p@_ ection 26 frareldeideend¥déo Ofn tﬂ?e Séﬁt?e en?ﬂ?nelg’as the sf.rip 32 is
disposed on the rear surface. An additional like
channel.shaped reinforcihg st:ip'42 is dis;;sed
longitudinally of the front sﬁrface_14_of the core in |
.15 egtenSipn longitudinally thereof atgihé centre of this.
front surface. -This central longitudiﬁal-strip 42 is
also inset in the front surface of'thé.core with the
sides thergof extending_pgrpendicularly into the core
itself, At the corner of the front sﬁ:face 14 and edge
20 17 of the core there is provided anothef reinforcing
strip 43 which is inset in the front surface 14, but
whiep has only one edge 44 turned at 905 to extend into
N .the core and which is located to_provi&e the other side
, o " of the st:ip an-exténsion 1atera1ly outward beyond the
| ?5 --r;b.gs of the side edge 17. The width of the strip 43
‘may be equal to the width of the strip 42 plus one side
thereof so that the strip 43 may be formed from the
same stock as.the other étrips. Thé distance that the
o st:ip 43 extends from_the lateral edgesil7 of the front
30. face 14 may be equal to the depth of thé.rib or
'projgction 26 from the’tghaihder of-thelside edge-17,
| for example, and in one structure of fﬁé present
inVention these dimensions may be 2,5 cms. (one inch).



for exanple, and in one structure of the present invention these dinensions

may be 2.5 cms. (one inch). -9- Al of the vertical reinforcing strips .
descr above. are inset in the core with the back or the webs or the
l'i ke yeon aligned with the core surfaces and the inturned edges directed
I nwar of the core, as shown 5 in Figure 4. The turned edges of the

reinforcing strips have a depth substangially |ess than the thickness of
the core so that under no circunmstances can the reinforcing strip on one
side of the core touch or engage the reinforcing strip on the other side
and 10 it wllab® obtehetvattidel Snl‘éim&:mﬁéﬂ&ﬁfipﬁ daEbdited bdwces

are offset so thg;_ {?Séy{"ﬁeég eéoxaéew aﬁ]gtp% gh mglu%(%{ 0|°rlg |s s

particularly |npor alnnen I'ng prop S ties
of the present mvwmgrmm ahigned awlip!atthq reans) sutkacas and thewul d

provide a heat pﬁﬁéumea%a@ey%f@cf@& eiﬁ@éfdlﬁe&f% ddi&e Nead dHy ating

properties of the panel. & I's_also noted {hat "a of the vertlcal
t

reinforcing Strip® EIGuES ekt enthe ctyrned ¢ ?%3 rFQﬁ KN QR r f ace upon
which they are dsspbpsdhaﬁé ih@epthssubstantiﬁlrylIésx)tnannthé;the | atera

reinforcing-stri a e Janel .
These stri gs ar eglﬁ %gté %é]ességﬂég% %%%ﬁ]ﬁ@%éﬁ seen
therefrom 25 t@ae thﬁ E?i#é?éﬁ%n‘iﬁtﬁlkm|‘§f@ﬁaf!i¢ﬁ15°%r*‘éi%rﬁﬂféglé%9u%
first flat planaprséhgg8ltREt PAURESEEDSG $€€1p O Ofhd eKer faide lthd N
extension aggve the (1 gL BLolgcihon Pl £ 3R 295, a8l £4:

panel .

surfaces are offset so that the strip edges are not k_j

aligned. The foregoing is'particula:ly'impprtant-in
the attainment of the high insulating properties Qf the
present invention for any_metal path through the core
15 would provide a heat path therethxough.to materially
decrease the heat insulating properties of the panel.
' It is also noted that all of the vertical reinforcing
‘strips are coextensive with the length of the core
surface upon which they are disposed.
20 | |
The present ihvention also prbvidés the lateral
reinforcing strips, at least along the top'21 and
bottom 22 of the panel. Thése strips are illustrated

_ in Flgures 5,6,7 and 8 and it will be seen therefrom \v?

25 that two different strlp configuratlons are employed.
A first flat planar strip 51 extends across the top of
the surface 14 in extension above the rib or projection
28 along the top edge 21 of the panel This strip 51
overlies the embedded_vertlcal strips 41,42 and 43 and
30 engages the frdnt surface 14 of the core therebetween.
The strip 51 is“adheféd to the core and ends of the
| strips 41,42 and 43 by a suitable bdnding agént. AT
the top of the back surface 16 there is provided a



overlies the embedded vertical strips 41,42 and 43 and 30 engages the
front. surface 14 of the core therebetween. The strip 51 is adhered to the
core and ends of the strips 41,42 and 43 by a suitable bonding agent.

the top of the back surface 16 there is provided a = -10- reinforci j}
strip 52 which may be identical to the vertical strip 43 described b ve
except as to the length thereof.. This=sioip 52 is di sposed against t
surface 16 at the top thereof with the turned edge 5 of the strip
abutting the top edge 21 of the core and this strip is adhered to the core
and the ends of tmeinforcding stripobdi whichriay be, ddenticab, tathe it

overligs, by a SU%&'&E@a@PB@HE Qeaésc§ibéésa§§vénde§éepw éé‘ é&‘etﬁélm?

shape as the strips 52 12 a en s of
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structure. Thus, exanpl & “8 orma wal
of a building or &hdigoptsipal Euﬁﬁb?ﬁgd ¢h§h§ Fare| 2 ttb?e%nﬂﬂ ¢fgehe 9 a

panel 11, shown i Relrdiieall r@&atarégﬁgl Qﬁr:.@BdB@thaﬁ& 961;1 wm@xed1€0 to
l.i ke panels 1la an al en_t hat

the side edge proj gffﬁ&ﬁsdrgylﬁ QHIBPQbﬁnaniinﬁl ge?ﬁto ¥%€1ﬂﬁi$ie 24 de
edge indentation 343 withathe samewshapehasr thaf stripg sz;lprdBaﬁmepamel 11

I th 5 f I h
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¥/ 41-43 and 32,33, 36 respectlve Y.

The panel of the present invention, as described above
and illustrated in Figures 1 through 8 is adapted-to be

15 joined together with like panels to form a building
structure. -Thus, for example, panels may be joined
together to form a wall of a building or a . roof of a
building. There is illustrated in Figure 9 a panel 11,
shown in lateral cross-section, and abutting and joined

20 to like panels lla and 11b, also shown in

' cross-section. ' It will be seen that the side edge
}p:ojection or rib 26 of panél 11 fits into the mating
side edge indentation 27a of panel 1la with the

QJ/ - ~reinforcing strip 43 of panel 11 overlying the
25_i'reinforcing strips 41a of panel 1lla. Similarly,. the
- side edge projection or rib 26b of panel 11b fits into

the side edge recess 27 of panel 11 with the
- reinforcing strip 43b of panel 11b overlying the
reinforcing strip 41 of panel 11. -Thé panels are

30 joined together by sheet metal screws 61 driven through
the overlying reinforcing strips 43-41a and 43b-47, as
illustrated. It will be seen that a plurality of
panels joined together, as shown, will in fact form a



the side edge r
11b overlying t
joi {'gget her

ecess 27 of panel 11 with the reinforcing strip 43b of pénel

he reinforcing strip 41 of panel 11. The panels are ‘30
by sheet netal screws 61 driven through t he overlying

rei ing strips 43-41a and 43b-41, as illustrated.” It will be seen that
ap ty of panels joined together, as shown, will in fact forma

str al wall and such wall is adaptjed.-to be further operated upon, as
descri bed below. Simlar connections of panels nay also be made in the 5
vertical direction, as illustrated in Figure 10 wherein a panel 11 is shown

to be abutted agtihetirdl byakl pank|sudt wailkl dts tddapiEd do be £yrther | 1b.

It will be seen_th
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the bottom cross reinforcing strip 53¢ of panel llg.
Sheet metal screws 61 are extended through these

overlapping reinforcing strips and into the core to

15

20

lock the panels together. A similar arrangement is
provided at the bottom of panel 11 and top of panel
11b, as illustrated. '

The channel shaped reinforcing strips of the present
invention are particularly advantageous, not only in
the resultant structure of the panel hereof, but also
in the manufacture thereof. It will be'appreciated
that the turned edge or edges of a reinforcing strip
provide the strip with the capability of resisting

bending. This then materially improves the

25

30

"'longitudinal compression strength of the strip and also

faCilitates hand1ing of same during manufacture of the
panel. . The illustrated panel is formed in a mold
wherein the reinforcing strips are first positioned and
then the mold is closed and filled with polystyrofoam
pellets, for example. The addition of heat, as by
directing steam into the mold,'causes the pellets to
expand and bond together into a closed cellular
structure. Preferably an adhesive is applied to the

\



panel. The illustrated panel is formed in a mold wherein the rei nforcing

Strips‘are first positioned and then the nold is closed and filled wi \
pol ystyr of oam 30 pellets, for exanple. The addition of heat, as by h

directing steaminto the nol-d, causes the pellets to expand and bond
together into a closed cellular structure. Preferably an adhesive is
applied to the - 12 - inner surface B2 +he reinforcing strips when they
are‘inserted in the nold and the application of heat to expand the plastic
core will cause this adhesive to_becone operable so that the strips are not
only 5 enbeddediPReEnh8uEface @fit the creiRtrLeinRg SETIRT ofheR Hhe%14Ss are
thus permanent!y limadﬁdeaomheheommnslndhmeLambh.ﬁllgmn o £ theate Reonel

r ei-nf OFCi ng stri Pg §?Lsng?h %??%gf cc%?? ﬂfcg o d él{basﬁgggggg and

also to naterlallg ren resu pane ructure
formed with panel egpmehepprebbetsontbmubhenatyrtms mtw tenle coated or

covered on bogh SEHﬁeddé&dihhéhéXésréorbﬁ‘t éP@ Pl dédlgef@d/ tﬁé%et%(a”m €,
be coated with cogﬁrete Ig or eE to rovi g i& b Qﬁﬁg the coqﬁﬁete
to be retained agiPRsBtERRSt AERt ?Sﬁ oFma %% ? x%%ﬁﬁ y be
provided a wire mehke E£hrned. eagestoﬁteuelohihgeleréﬂnfatnrﬂg|sxnﬂmunted |n
Seee e b SxbaRal 1AL LAECcddoleideenabeluloftRt AR Th
t hrough t he spaceRlBPo&R métaﬁaai%Ytﬁﬁéaﬂﬁﬁh?hrbhghr%ﬁﬁ%ﬁﬁﬂtrEﬁ&# ci ng
strip 42, foneexanple, with the.wire mesh being held under the washer 74.
th? wre A building structure formed with panels of. the present
\\/ invention may be adapted to be coated or covered on
both sides, and the exterior of the building may, for
example, be coated with concrete. In order to provide
15 a means for the concrete to be retained against the
front face of a panel, for example, there may be
provided a wire mesh 71, as illustrated in Figure 11,
which is mounted in spaced relation to the front face
14 of the panel by spacer blocks 72. A sheet metal
20 screw 73 with a washer 74 under the head thereof
extends through the spacer block 72 and is threaded
through a panel reinforcing strip 42, for example, with
" the wire mesh being held under the washer 74. The wire
_ mesh 71 extends over or across a plurality of panels 11
o " 25 "--and mesh ~edges may be woven together to provide a
| ~ continuous mesh covering that becomes embedded in a
_concrete shell forming the exterior of the building
structure. The building structure is adapted to
receive a coating of concrete which may, for example,
- 30 be applied through a nozzle or by hand and which
encompasses the wire mesh as a continuous shell. The
inner surface or rear surface of the panel 11 is

adapted to be covered, possibly by plaster, or as



mesh 71 extends over or across a pluralfty of panels 11 25 - and nesh edges
may be woven together.to provide a continuous nesh covering that becones

enmbedde n a concrete shell fornming the exterior of the building

surface or rear

| The building structure is adapted to receive a coating of
X whi'ch may, for exanple, 30 be applied through a nozzle or by
hand and whi ch enconpasses the mﬁre_p?%p.es a continuous shell. The inner

i s adapted to be covered, possibly

surface of the panel

by plaster, or as - 13 - illustrated in Figure 11, by a thin mood or

conposi te veneerj 1/, v edtin l;aqg’suil%_erlqd, tug; tahQ;l-ﬁQ;neJooﬁy oxUi
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I'thic pour concrete
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Bullding panels in accordance with the present
invention may be employed in a varlety of different
ways for varylng applicatlons. ‘Thus, for example, a
panel may be preflnished for use. 1n permanent,
panellzed constructed housing or for relocatable
housxng.' Thin set brick, stucco, or wood panelling can
be applied to the_exterior side and the interior
surface may be covered with plaster, dry wall, or
panelling. Snch7panels“are commonly used on monolithic
poured concrete slabs on block foundations, The panels
are positioned and connected.by the application of
self-tapping Sheet'ﬁetal'screws and the joints are then
covered by feature strips. It will be appreciated that
relocatable housing or the like formed in the manner
identified above is very lightweight, aside from the

' foundation or concrete slab, so that an entire unit can

be airlifted, if necessary.

W/



ar é posi ti oned and connected by—the appI| of sel f-tappi ng sheet netal
screws*and the joints are then w@& e strips. It will be =
appreci ated -t hat 25 rel ocat amlmw the like forned in the r
identified above is very |ight aside fromthe foundation or cofig
slab, so that an entire unit can be airlifted, if necessary. - 14
CLAIMS 1. - An insul ating rectangugar- bUI | di ng panel conprising a core

of expanded cellular plastics 5 mat eri al having parallel front and back
surfaces and reinforced with reinforcing strips, at |east along the

| ongi t udi nal and CELAIMSerse edges of the panel, the reinforcing strips
conpri:si:ng: at least two |ongitudinal strips of U shape each of which

ext end 10 the full length of the panel with its side _portions enbedded
in said core and the web cAthetITHARING Jerkanrauliagh Puddidifg: pamethe front
surface of the cocomprisivg & heome!rdfaxminddd® el ulamipd afstdest he bul k of

the core is fLus Ia rther

| ongi t udi nal %t r %XS\Q%? %P%M\I§§%P ]ffgvﬁ ‘é:l‘rg:c;ext‘?‘gﬁnds%ﬁ‘t s#‘%ﬁaclteengt o of the
panel with its si 1-1%1@5@?4:%5"’%@&?@!159#9% BRs aft tieaskei® lenshdde ng
the side porti Onsléﬁéa.%&ﬂhé‘ltil?d b@@éﬁ%ﬁs’@%ﬁeé ke Qe p%élhattwe

surface of the 20 ¥e? pote fromthe bul k. of the core.is flush with the
surface of the cofg*™® ﬂﬁcﬁ?ﬂ EE&Q?(ﬁR@Qﬁlﬁ*ﬁgstrﬂﬁ) B[R ¥ ront surface
bei ng of fset fronlohgitudinapbrstnips £ theshedpe o dfhavidaik extremgise of

the'core; a fHoNt cLLABGYE" PenGhh | Pz AHNE Hithd P wRAD ¥s Idiad Yo lLidneyer se
Co embedded in said core and the web connecting the side
\\/ portions set within the front surface of the core so
that the surface of the web remote from the bulk of the
core is flush with the surface of the core; at least
15 two further longitudinal strips of U-shape each of
which extends the full length of the panel with its
side portions embedded in said core and the web
connecting the side portions set within the back
. surface of the core so that the surface of the
20 web remote from the bulk of the core is flush with the
surface of the core, the side portions of the strips on
the front surface being offset from the side portions
of the strips on the back surface of the core; a front
transverse strip adhered to each of the two transverse
Y - 25 ~"edges of the front surface of the core, and a back
‘transverse strip adhered to each of the two transverse
edges of the back surface of the core, the front
transverse strips being spaced from the back transverse
strips and each of the transverse strips on each
30 surface of the panel being adhered to all of the
iongitudinal strips on the same surface (front or back)
of the panel.



25 edges of the front surface of the core, "and a back transverse stri p
- adhered to each of the two transverse edges of the back surface of the’

core,

e front transverse strips being space

\any each of the transverse strips on ea of the panel
INgred to all of the Iongltudlnal strlp ﬂﬂma face (front
f the panel. - 15 2. 5 nclaiml

e reinforcing strips include an overlap flange mhlch extends from

sverse:

L

one of the |ongitudi nal edges and one of the transverse edges of the panel,
both flush with ghe 5 samepdneéDrds ofldimdd isuirdlecian df vt}faa:q:anaﬂhé or use

in joining the p e % ; -
claimed in claim ng%?ogg%ﬁi S@P{é%‘ $eaﬁ?£%\rllge palesrf)i:1 P flpaosq%e e? es thef eof
have 10 . conpl eexhendy fromconetedpehe flongitudinglore \mr@emwfg of -
adj acent panel s gh@ngraRsvePPO0SAIEs C6'F%he panel, both PANNAIh 4A tH anEed in
I n both I rs. of olgg Ite edges o aldap riel are formed with
" RERE K BrOR ot BRGED AT ERTR G briie @dnel £6T RS as
clained in any oﬂeininglahespanébs4onemk®ommm&hérm)eﬂqnwxsemsh hel d spaced
fromone of the surfaces of the panel by standoff blocks and sheet 20
metal screws extending through the wire mesh and into one or other of the

rei nf orci ng strids, for subpprrehgasrclained in ghaim oAy iy wheteis at

cl aim 3 whe
15 said c

concrete.
cl ai nB, whe
surface of
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- mating of adjacent panels along said opposite edges.
4, . A panel as claimed in claim 3 wherein thh
pairs of oppdsite edges of said panel are formed with
said complementary'offéet stepped formations.
5. A panel as claimed in any one of claims 1 to
4 and comprising a wire mesh held spaced from one of
the surfaces of the panel by standoff blocks and sheet
metal screws extending through the wire mesh and into
one or other of the reinforcing strips, for supporting
on said surface a coating such as concrete.

6. A panel as claimed in any one of the
preceding claims, wherein a protective and decorative
covering is adhered to one surface of the panel.

7. A combination of panels as claimed in claim 2
‘or any one of claims 3 to 6 as appendant to claim 2
wherein panels are arranged to abut one another at
their edges, with all of the said overlap flanges which
are directed towards an adjacent panel overlying a
reinforcing strip of said adjacent panel so that screws

J
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7. A conblnatlon of panels as clalned in cIa|n12 or any one of :
clains*3 to 6 as appendant to claim2 30 \mewmrm&umuilﬁ arranged. to
abut oene :another at their edges, with all of fl ang ~ i ch
are directed towards an'adjacent panel overlylng a %elnforC|ng strifp

sai d adj acent panel so that screws | 1111 * C L M S -

16 .- may extend through the overlying fllearge and the reinforcing strip
bel ow said flange, to join together adjacent panels of the conbination. 5

8. An insul ating building panel substantially as hereinbefore
described with rdR¥ kend tharuas theoRyerining RPN &N8r awi ngs.
N reinforcing strip below said flange, to join together -

adjacent panels of the combination.

‘5 8. An insulating building panel substantially as
hereinbefore described with reference to, and as shown
in the accompanying drawings.

&



