WO 03/008732 PCT/CA02/01122 FIELD OF THE INVENTION The invention relates to a sheet metal
stud, to be partially embedded in a thin panel of concrete, for reinforcement and to a panel of concrete
with reinforcing studs and to a method of forming a panel. Also disclosed is a stud for general
construction. BACKGROUND OF THE INVENTION Concrete panels are usually of thick material. Thin
wall panels ale MAHE S concrete reinforced by a framework of metal studs® B}&égzg}‘lf@nges of the
metal studs are embedded in the concrete. The studs extend out from the panels and provide great

strength to the panels. The studs also peR1HLIh® EMEeEANGRNAtGIghment of interior wall panels. It is
known that the metal .stud contlu t heat from heﬁ) il({g interior to. the outside. Studs have been
formad with Gonol i AT ARG S AL EIat. 0 o Ao B aaetd S, Hont
losses across thepsinel vie reticrst e ddu ceidfddommeser dhe foud gemelusftaomcpaie siitin wires through the

studs, within he wlh IWHe1a 0 SRERIG AR WS ShBER I BeR A lres Mgt e

openings. Also, aﬁeopenln s'In the studs in a wa 0 pass the pipes or wires. Also the
openings had edderfirangesl armshaickiem. The edge flanges had to be formed into a right angle bend

for increased strength. Such edges GaRdpakeANEhERt MataNQErpgloFonsequently the corners had

to be rounded out. For construction use, the studs must be cut off to a specific length. If cutting was

not at an exact mOBPREE? fanssaiRg eral epbitkdactenalrediin wak PRRRINaRETESS Sbrtions of
studs must be trirpgpeckifrdiritoRouM fapAd-thabieseitthe sRRCIBHSELPReRNESoi ot always

necessary. A reduction of heat transfer acrass the stud is possible using circular openings in the
studs. In other Caggq}gmﬁwg%%&e concrete, The studs extend out from the

panels and provide great strength to the panels. The studs also permit the
erection and attachment of interior wall panels. |t is known that the metal
studs conduct heat from the building interior to the outside.
Studs have been formed with generally triangular openings. Diagonal metal
struts extended across the studs. Heat losses across the stud were thus
reduced. However the builder must run pipes or wires through the studs,
within the wall. Where the openings are of unusual shapes the pipés or
wires must fit the openings. Also, all openings in the studs in a wall should
line up to pass the pipes or wires .
Also the openings had edge flanges around them. The edge flanges had to
be formed into a right angle bend for increased strength.
Such edges can make the sheet metal to crack. Consequently the corners
had to be rounded out.
For construction use, the studs must be cut off to a specific length. If cutting
was not at an exact multiple of the spacing of the openings , the result was
that waste end portions of studs must be trimmed off,
It is now found that the use of the special stud openings, is not always
necessary. A reduction of heat transfer across the stud is possible using
circular openings in the studs. In other cases the openings can be made

! which are not completely circular, but have rounded corners and some more
or less straight sides. In this case the corners could be rounded out over a
much greater radius than was formerly used. ~ One of the corners may even
be semi-circular. it has been found that by ihe use of small additional:
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which are not completely circular, but have rounded corners and some more or less straight sides. In
this case the corners could be rounded out over a much greater radius than was formerly used. One
of the corners may even be semi-circular. It has been found that by the use of small additional -1
openings, the heat transfer path can be reduced, so as to improve on the heat transfer reduction.
Circular openings, or openings with rounded corners, avoid the problems caused by the corners of
earlier openings and results in a much stronger stud. The use of circular or rounded openings leads to
high speed manbPSRIORS: Tii BRI SIRERakt RStBErEidieRRY fP #idpivessssrolige secondary
products of a morefiarveiientshapea. This leads to economies since the blanks can be remade into
more products which can be sold. Alsg the circ Har or_semi-circular openings assists the builder to
pass services th?é%&%?ﬁg Sllds, Alsc %ﬂ*t?%‘“@"i’g éﬁté?h %glgoé G Wﬁﬁ%%ggﬁ?? Ea%%%@uﬁar openings may
result in much lesGrtkRrgacOreTRRE R SA RN ANGINEN Bvdsesmisrve mentssbandss in general use,

apart from the reinforgamest of areoResieonAnsk Sisihaoenetabpigpase.stud will have minor
modifications and simPIifications. BRIEF SUMMARY OF THE INVENTION According to a first aspect

of the present inv%%’ﬁ%ﬁ?%@re is provided a composite construction panel and having a thin panel of
cast material, and® binksrofrpegidreishestavetah $hirlsrapestopraidebmttomistuds, in which the

studs have embegmepiporionswhish aiRarehsgded. jnigbe castpanels apdehpracterized by; each

of said reinforcing studs having a web defining a free edge, which is not embedded in the panel ; an
angular flange foPRBEGINSHidIreYEdHS: BAERIRILF SRR IRERRI%Iong said angular flange

Also the circular or semi-circular openings assists the builder to pass
services through the studs.

Also cutting to length of a stud with identical circular openings may result in
much less wastage of material.

A stud with all these improvementis can be in general use, apart from the
reinforcement of a concrete panel. Such a general purpose stud will have
minor madifications and simplifications.

BRIEF SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there is provided a
composite construction panel and having a thin panel of cast material, and a
reinforcing grid of sheet metal studs and top and bottom studs, in which the
studs have embedment portions which are embeddad into the cast panel,
and characterized by; each of said reinforcing studs having 2 web defining a
free edge, which is not embedded in the panel ; an angular flange formed on
said free edge; an anguliar edge strip formed along said angular flange

an embedment flange portion formed along the opposite edge of said web,
opposite to said free edge; an embedment edge strip formed on said
embedment flange portion; and, a plurality of spaced apart embedment
flange openings formed in said embedment flangs portion.

in example embodiments, the embedment flange openings are formed by 3
series of semi-arcuate openings located spaced apart lengthwise along said
ambedment flange.

in example embodiments, the studs have web main openings of generally

circular shape formed through said web between said embedment
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an embedment flange portion formed along the opposite edge of said web, opposite to said free edge;
an embedment edge strip formed on said embedment flange portion; and, a plurality of spaced apart
embedment flange openings formed in said embedment flange portion. In example embodiments, the
embedment flange openings are formed by a series of semi-arcuate openings located spaced apart
lengthwise along said embedment flange. in example embodiments, the studs have web main
openings of generally circular shape formed through said web between said embedment -2 flanges
and said free edge flanges, and edges of said circular openings being formed out of the plane of said
web to define affFEERRIRBICHH IRTergmbApassecomieshettdf i Prss@stingention, there is provided
a reinforcemenbstad tor usedfarming aconpesiteiconstaieiion panel wherein the panel is formed
with a thin pane| of material, and a reinforcing grid.of sheet .metal studs,wherein said
reinforcemgnt g%ﬁ%%gﬁiég%n%ggﬁeaﬁfg ﬁgn{é}e{%‘&? ione Whit %?e%%ﬁ g’o%%“ﬁ?ﬁ fe cast panel, and
characterized G e BE eI &R fER EnfeAtisip SHavmmircwaly dafmingnefrdeadydavhich is not
embedded in therpanetrarangnlatilangadormed: emsaig fiee @d@@f@a@gﬁ@agf%ﬂg&sgip formed
along the free [ ular flange an embedment flan rtion .formed along the opposite
edgéJ of said W%%?‘%i%ﬁ%%.t%’%] %gic? ?‘r%aée%?grg?gepetseqn&%%ﬁ aé‘!ﬁgegniﬁ%%nﬁé%ngs%aﬂgeen%feﬁ)ﬁ%nt flange portion
formed out of tHEVSTAAE 6 SafidEHbEERErt FRIfGe PO RiHe dRtizad pluratie) 6f spdced apart
embedment flasgesapeningsdormed- g saidicrmehedmentliange nortions Iﬁbti@engég@byalgembodiments,
there is provid reinforcing stud.in which the embedment openings are formed by a series of
semi-arcpuate (? gﬁﬁ?ﬁ%gﬁ Igrﬁtﬁgggg(%df%%gée#% }cﬁ)éé?l}r%ﬁerg] s%?h@eerg‘?% pr%‘@%@&' grsefg%@f%?rgﬁed with small
circular indent&(BH8 GrUepFEsSRErRIGRtRT spEhmIgy!a: theahdermatishs s danomisieiaach opening in

each such smalbindeniatignris ferned: asanelongales slgfodeavingid free edge: 2

retention edge strip on said embedment flange portion formed out of the plane of

said embedment flange portion; and, a plurality of spaced apart embedment
flange openings formed in said embedment flange portion.

In the example embodiments, there Is provided a reinfarcing stud in which the
embedment openings are formad by a series of semi-arcuate openings.

in the example embodiments, there is provided a stud formed with small circular
indentations or depressions with openings in the indentations, and in which each
opening in each such small indentation is formed as an elongated slot, leaving
arcuate portions of sheet metal within the smali indentations or depressions, on
either side of the slotied opening.

I the example eambodiments, there is provided a stud with non-circular main
openings, having at ieast one first radius comer formed as an arc of a circle
having a first radius, and with two further lesser radius corners formed as arcs of
circles having radil less than said first radius.

According to & third aspect of the present invention, there is provided a method
of making & composite construction panel by assembling a plurality of reinforcing
studs, each having webs with openings therethrough, in parallel spaced apart
retation with said openings aligned with ong ancther, and with cross members
arranged transversely at the ends of said parallel reinforcing studs thereby
forming a grid of studs, said parallel reinforcing studs having embeadment flange
portions thereon, and characterized by;

pouring panel material into a form shaped {o provide a planar cast panel;



arcuate portions of sheet metal within the small indentations or depressions, on either side of the
slotted opening. In the example embodiments, there is provided a stud with non-circular main
openings, having at least one first radius corner formed as an arc of a circle having a first radius, and
with two further lesser radius corners formed as arcs of circles having radii less than said first radius.
According to a third aspect of the present invention, there is provided a method of making a
composite construction panel by assembling a plurality of reinforcing studs, each having webs with
openings thereth?GE§He TRTHAraiG B5a6de sirhR2PelatiBlsUathriaae saisiegs afighiss with one another,
and with cross membess parangeddiansvensarat 4he pads:ed seidpa@liatireinforcing studs thereby
forming a grid of esr%desd rgea;g aaraélelor l@)nf{grgirsjgi 5%% Qgivninc? ngerdm{eint fl?naqg Portions thereon, and
characterized by, pouring pané]gmgtenal Into"a Tform shap fo Srgv“? e gabsla ar cast panel; -3 placing
reinforcing meshiiteREpahepit atechmptacmoedaidtrisptt sangs materiadiol panetrdaterial in said form
and lowering the;sapangébisaishambesmenthiangs pottiensofsaitreintarsing stislspre at least

partially immersed 'rgﬁsatid %anel mglterial; aIIowinggs,aid panel material to cure, and removing said
formed composit%ﬂga ST UG ERTHGCIP AN NTREPRI W& PR of studs secured in and extending
from said panel. The varivusdeataresiofatonieityaihicthcitarbetecizeithdrensbdgidrentss of the invention

are pointed out wifl,mprepacHaHatqR e claims.aanexed, fo.and fauaing-a parkot this disclosure.

For a better understanding of the invention, its operating advantages and specific objects attained by

its use, referenc® ERGIRITBEH BRI TS S SLeTRTERYIRG BRSHAGE RS adet/Eematter in which
there are illustraiedeatidrdésariizestiprefenadembadinentsaflocthe-invention ndas use,

reference should be made to the accompanying drawings and descriptive
matter in which there are illustrated and described preferred embodiments of

the invention,
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WO 03/008732 PCT/CA02/01122 IN THE DRAWINGS Figure 1 is a perspective general illustration of
a typical thin wall panel of cast material such as concrete , of the type to which the invention relates
illustrating the reinforcing frame of sheet metal studs partially embedded therein; Figure 2 is a partial
perspective of an embodiment of sheet metal reinforcing stud for use with a panel such as the panel
of Fig 1; Figune@omoassade elevation of the stud of Fig 2; Figure 4 is a sectiopcgleng:liie:4-4 of Fig 3;
Figure 5 is a side elevation of a further embodiment of sheet metal reinforcing stud for use where

greater loading bearing i ired. Eigure 6 is a section along line 6-6 of Fig 5; Figure 7 is a
schematic perspjﬁi%ﬁ%wgf%ﬁbodiment of cast panel, in this case there being two such panels
poured on oppositégited of theersiefiicngeframic)ltspativid efattypipaireinwaticoastiudtiorst Figure 8 is
a section of a further, alternate embodiment of st hown used.in th mbly of a two-panel
structure, similar {8%%%]; ﬁé%%399§9grglgé %ﬁeﬁ\}égﬁr)legtpa\ﬁ%'t??\gtrhéarrll%\geoﬁf‘rlgﬁnrteoﬁétsud showing a
modified edge flaftysi@ignpdhEorEriaseiciphiasiere enssd dieiehsviEigatidiy ewbedied side elevation

of one embodimeme%@l.general purpose stud; Figure 12 is a section of the embodiment of Fig 11;
Figure 13 is a side elevation of another embodiment of general purpose stud, suitable for heavier duty

applications; FiguFouaeia asse pRsrrbPRTERSHbSIRmEnestinginentRi shetsbmetesiabersiagion of a
further embodimegy afrsfuss N e hssisNa a4 ewdapirdentatigns are formed with slotted openings;
Figure 16 is a side elevation of a further embodiment of stud in which the
Figure 3 is a side elevation of the stud of Fig 2;
Figure 4 is a section along line 4-4 of Fig 3;
Figure 5 is a side elevation of a further embodiment of sheet metal reinforcing
stud for use where greater loading bearing is required;
Figure 6 is a section along line 6-6 of Fig 5; \
Figure 7 is a schematic perspective of a further embodiment of cast panel, in
this case there being two such panels poured on opposite sides of the
reinforcing frame, to provide a two panel wall construction;
Figure 8 is a section of a further alternate embodiment of stud shown used in
the assembly of a two-panel structure, similar to Fig 7;
Figure 9 is a side elevation of another embodiment of stud showing a
modified edge flange;
Figure 10 is a section of the embodiment of Fig 9;
Figure 11 is a side elevation of one embodiment of a general purpose stud;
Figure 12 is a section of the embodiment of Fig 11;
Figure 13 is a side slevation of another embodiment of general purpose siud,
suitable for heavier duty applications;
Figure 14 is a section of the embodiment of Fig 13;
Figure 15 is a side elevation of a further embodiment of stud in which the
small circular indentations are formed with slotted openings;
Figure 16 is a side elevation of a further embediment of stud in which the
main openings are formed in a non-circular shape;
Figure 17 is a section along line 17 -17 of Figs 15, and 16, showing the smali

indentation and the slotted opening and a slot flanges therealong;



main openings are formed in a non-circular shape; Figure 17 is a section along line 17 -17 of Figs 15,
and 16, showing the small indentation and the slotted opening and a slot flanges therealong; -4 WO
03/008732 PCT/CA02/01122 Figure 18 is a section of an embedment flange suitable for any of the
foregoing studs; Figure 19 is a section of an alternate form of embedment flange suitable for use on
any of the for@gd@®IIds; and, Figure 20 is a section of a stud with a right agudanitanige having a
folded strip forming a double thickness of sheet metal, suitable for use with the foregoing studs.

DESCRIPTIONC%Eﬁé%gg%@%g&{l&g};%%%g gm’T rfxi té?jjf‘g!? %;ga%}i/ta{yill,llge understood that

the invention relates "genérally to a composite wall panel (10) typically looking somewhat like the
illustration of Fig farsgeing sfodiosite panel (10) has a thin panel (12) of cast material , and a

rinforcing rame o gfd adicaiedasnesally axHdle {omes ahsbapkmaiahswsiadioaipd generally

as (16). Typically the cast material is concrete , but various special forms of concrete are available,
which would be sUREISIE #6WtREPRAHREOINDREAST BElinvention is not limited to concrete materials as

such, but includeggifyer Ranekraatesalsruhiriyairn cangile st hiein:agstiateng thfelgasel and allowed
to cure. As will be explained below such studs have e bed{nent Eor‘iogs which.are embedded into

the concrete (12) SFibIEHINHE SRR IBFINET HE SHERLREBH RIEARSHETRRVER S s | and may
have top and bottgirsaingvaetagsstuds (18) joining the top and bottom ends of the studs (16). The top

2ccordance with MESUBAIR OB Ruans QU Figs 2.3 ooy T
Referring first of all to Fig 1 it will be understood that the invention relates
generally to a composite wall panel (10) typically looking somewhat like the
iHlustration of Fig 1. Such a composite panel (10) has a thin pane! (12} of
cast material , and a reinforcing frame or grid indicated generally as (14),
formed of sheet metal studs indicated generally as (16). Typically the cast
material is concrete , but various special forms of concrete are available,
which would be suitable for the purpose. However the invention is not limited
to concrete materials as such, but includes other panel materials which are
capable of being cast into a thin panel and allowed to cure. As will be
explained below such studs have embedment portions which are embedded
into the concrate (12).

Typically the studs (16) may be arranged on twenty-four inch centers , and
may have top and bottom transverse studs (18) joining the top and bottom
ends of the studs (16). The top and bottom studs will usually be plain C-
section studs, for the sake of simplicity in assembly.

In accordance with one embodiment of the invention , as shown in Figs 2,3
and 4, one preferred form of stud (20) is shown by way of illustrating the
invention .

The stud (20) has a web (22), of whatever width is desired for the particular
application. Along one edge of the web, the “free’ edge, ie the edge that will
be remote from the concreta panel, there is formed a right anguiar flange
(24). Typically a further angular edge strip (26) is formed along the edge of
flange (24), for added stifiness.



and 4, one preferred form of stud (20) is shown by way of illustrating the invention . The stud (20) has
a web (22), of whatever width is desired for the particular application. Along one edge of the web, the
"free" edge, ie the edge that will be remote from the concrete panel, there is formed a right angular
flange (24). Typically a further angular edge strip (26) is formed along the edge of flange (24), for
added stiffnese:0-B3¥&¥10A23/008732 PCT/CA02/01122 Along the opposite edgerytha:eedment”
edge, of web (22) there is formed, in this case, an embedment flange portion (28) formed at obtuse

angle, in this particular embodiment, and having g retention edge sgrip (3 an angle to flange
portion (28). Pref 35'@/%\ iBFE@B?‘Fﬁa aﬁ%&éﬁﬁé‘lﬁerﬁelﬁ 9%%8 f ?‘fggé%)&?h%e(%), so as to form a
type of partial "hofktridniatiois, céseseowrabetentioifiantde patieh T8 fpmedfahetsodzedment flange
portion (28) and retenion stri il lly be about.3/4 of an inch from the edge e web for
reasons to be de%éﬁhéép baélgo\ﬁgﬁ%\tfv\%\r/eﬁ%%%%fasa?gﬁgﬁg ?er?n%%%/nfng%ed%% u%dg:‘ what might
be typical and aredivithanglimadtangsstoniptheBnfieisrahbelim 30 Xrmagepantioni@entiere are
formed a pIurallt)féqgﬁpg?@ﬁ&%%rﬁwqg%@@ =2BepinNgs gﬁ% %%M%@H&ﬁ(nﬁg gtBHt portions of

sheet metal. In this case the struck out portions will leave op gs (32) which will have one straight
edge and one gefher&RpUERclRIGNEBEE FIRURARRY will form openings (32) of a semi-oval shape. They

are relatively longraprhpitie perassingermihmrissiabosish @B ransiaienanH agg eamiap flow readily

through such openings durin assemblg as described below. The straight edge portion of the

openings (32) maySHahePeahavh H4RERD IR temiihs eS8 St N BYRIdER GRS ARMERE%24) and flange

portions (28), thergeiscrlpinedihe. ¢e@ler these measurements are merely an indication of
what might be typical and are without limitation.
Along the length of embedment flange portion (28) there are formed a
plurality of spaced apart openings (32). Openings (32) are formed as
struck out portions of sheet metal. In this case the struck out portions will
leave openings (32) which will have one straight edge and one generally
arcuate edge . Thus they will form openings (32) of a semi-oval shape.
They are relatively long and wide so as to permit material , such as concrete
and aggregate fo flow readily through such openings during assembiy as
described below. The straight edge portion of the openings (32) may in fact
extend partially into the web (22} itself. '
Between the flanges (24) and flange portions (28), therela is defined the central
portion of the stud known as the web (22). The sheet metal of which the
whole stud is formed has a relatively high rate of heat conduction, much
greater than that of a conventional wooden stud, for example.
As already explained earlier forms of stud were formed with openings through
the web of a complex geometrical shape , leaving diagonal strut portions
extending across the web between the flanges. 1t was thought that by
forming these struts along diagonal lines, that the heat conduction path would
thus become elongated, and therefore [ead to a slower rate of heat
conduction across the web. These shapes were to some extent
disadvantageous since they required careful engineering of the diagonai
struts, particularly at their opposite ends in order to withstand shear forces
across the stud. Because the cpenings were generally triangular in shape
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portion of the stud known as the web (22). The sheet metal of which the whole stud is formed has a
relatively high rate of heat conduction, much greater than that of a conventional wooden stud, for
example. As already explained earlier forms of stud were formed with openings through the web of a
complex geometrical shape, leaving diagonal strut portions extending across the web between the
flanges. It wawthaugktthat by forming these struts along diagonal lines, thaidhe heatiggnduction path
would thus become elongated, and therefore lead to a slower rate of heat conduction across the web.

These shapes wefe to.some,extent disadvantageous.since they.required careful engineering of the
dingonal struts, PRCANY AT S ADEIE EROET ol 6, S0 HraNHER G270 BT Bt Rose the st
Because the operiadsovere gesterdibj yrizagokad ot SrespeBnate, 03A08NARRETICAORI02122 they
formed relatively hg,[riB qon g?omﬁ 8edge lips on the cross members had to be substantially reduced
at these corners, to elimina itting of the metal during forming. It has now been surprisingly found

that the rate of heﬁﬁ@&mﬁmeﬁmmiSQWyééWhabﬁhng,f@ﬁt@a@l@i@h dé@lié%, v.vi'thouj[
forming diagonal gifisanghrARRIRXSRAPES OPSINARdP dBEWER, I ARGRIdaRs Biwibhe invention

the web is now provided with a series of identical Circular openings (34) spaced apart along the web

(22) at regular ecRiEHHRIIASMARSENGRSRIRESHRSFIMIBA WRkply by punching out circular shaped

blanks of metal fromahemahcd RAtkifRLIRvVBIRHE R UL, REOMdeRByiaBRWINE Y dpegegONdary
manufacture of unrelated products, thus avoiding wastage of sheet metal. Around each of the circular

openings the edgdieatifint AFRHRRRREN RS ot SR G ARRE RNV ARniar FalHG88 ®s), which
define rings more @flasmesrvigét Fngesdpdhingiane firwell RAbIY besruheviaghrietiesilef enlarging

the shaped blanks of metal from the web. The circular blanks clearly provide an
opportunity for secondary manufacture of unrelated products, thus avoiding
wastage of sheet metal.
Around each of the circular openings the edges of the sheet metal are formed
over into generally annular flanges (36), which define rings more or less at
right angles to the plane of web (22). These have the effect of enlarging the
diameter of each opening, and also adding stiffness to the stud. Because
there are no sharp angles, and the openings are circular, the bent aver edge
flanges or rings (36) define a smooth continuous curve.
It is thus possible to provide deeper edge flanges than was possible with the
diagonal strut stud, with triangular openings. This provides greater stiffness.
Between each opening (34) there is defined a transverse web portion (38)
which is of generally hourglass shape. The narrowest part of the web portion
(38) is clearly at its mid point (38A). This narrow area will define one area of
heat transfer reduction, since clearly the actual mass of sheet metal is |sast
at this point, and heat flow at any given temperature gradient is a function of
the mass of the conductor.
In order to increase still further the stiffness of the stud, generally annular
depressions (40) are formed in the web, at each end of each of the
transverse web portions (38). In order to further siow down the rate of heat
tfransfer, semi-circular openings (42) are formead in depressions (40). The
base or straight edge of each of these semi-circular openings forms a

diameter of the depression. Each semi-circuiar opening (42} is formed so
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diameter of each opening, and also adding stiffness to the stud. Because there are no sharp angles,
and the openings are circular, the bent over edge flanges or rings (36) define a smooth continuous
curve. It is thus possible to provide deeper edge flanges than was possible with the diagonal strut
stud, with triangular openings. This provides greater stiffness. Between each opening (34) there is
defined a trar¥oesensieb portion (38) which is of generally hourglass shapeClileanasiorzest part of
the web portion (38) is clearly at its mid point (38A). This narrow area will define one area of heat

transfer reductipn, §iNEGGlepEydBeaaciHas Noare & S et onetinti$IBASOTRIF AR heat flow at

any given temperature gradient is a function of the mass of the conductor. In order to increase still
further the stifff@&k of the stud, generally annular depressions (40) are formed in the web, at each end

of each of the jARRYQISE y\ﬁq@m@qﬁiﬁ)@m@sMaﬂrd@Nfﬁﬁﬂ@Fﬁr@&W%Wﬁnﬁ@?Qf?%?%résat transfer,
semi-circular openings (42) are formed ' Hhenbass vresitaigipbeiilys of each of
these semi-circfi8t Bb@mﬁ QFPSFH%J%&aéi#%g%?g%?ﬁ%éﬁggégsgoﬁ Eac sen‘}j'-ciljig%g{h ening (42) is
formed so -7 W@d)3(RO8R32POTHT ABEI0S T2P oL RNER AR HYALHTHIE (owards %Oe mid-point

(38A) of each weh portion (38),IN.thisWay-msr i gge om3ll Beimacdavipoitions in the
depressions (467 038’41 og%ggg&%@l?ﬁﬂ’%’& SRIETEMROYiIDgIage cm

42) located at each of the ends of the: [ (38), the heat
transfer path is mﬁmgeebenem&\gaiﬁwmé%ﬁlbée@ééﬁ@ﬁ&fo??ﬁésa\X}’ A LRRRRRTeRR

portions (38), on either side of the'
openings (42). Thé?ﬂé%‘ﬁ.?g%l-ﬁﬁ EhFisainpaensiady sntisnitRd)heafhesesfesipati®éiliwhich are thus
longer than a dt&ctime from end to end of the web &ortion (38). These factors still further slow down
the rate of heat i}ﬂdlh@i@i%d%t@s[ﬁf?sﬂgnﬁgﬁi%uc? Which has heat transfer characte{(ijstics close to

The end result is a metal stud which has heat transfer characteristics close
that of a wooden stud. 7
Studé made in this way have numercus advantages. They can be
manufactured more readily than mare complex shaped studs.
The needed engineering characteristics of the studs can be more readily
achieved.
The manufacturing process is simpler. The process produces less waste
material, and by using the circular blanks for secondary products the waste is
almost nil. Given suitable machines the secondary products could in fact be
stamped out as part of the whole manufacturing process of the studs
themselves.
The studs are easier to use since they can be more readily be cut to leng’t.h
than more complex studs, and with less wastage. The circular openings in
the studs are much more suitable for construction techniques, since is
becomes possible to pass relatively large services through these openings.
Eor some applications it may be desirable to provide a stud of greater
strength.
in this case the stud of Figs 5 and 6 may be used,
In this case a stud (50) is shown having a web (52), and , along one side a
generally triangular tubular edge formation (53) is formed, comprising, and
first angled tube wall (54}, & transverse tube wall (56), and a retum tube wall
(58). The three tube walls are formed integrally with the sheet metal of the
web. The free edge (58) on retum tube wall (58) is secured back {0 web (22)
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that of a wooden stud. Studs made in this way have numerous advantages. They can be
manufactured more readily than more complex shaped studs. The needed engineering characteristics
of the studs can be more readily achieved. The manufacturing process is simpler. The process
produces less waste material, and by using the circular blanks for secondary products the waste is
almost nil. Giwea suitalde machines the secondary products could in fact be pstao¥e@Qed as part of
the whole manufacturing process of the studs themselves. The studs are easier to use since they can

be more readily be cut to length than more complex studs, and with less wastage. The circular
openings in the YRR B i‘ﬁ %ﬁ%ssﬂi‘fiﬁ?é%)r@%ﬁé cﬁﬁﬁ%&h% ﬁggj"ﬁrgmc%%g S&5?3:omes possible
to pass relatively {gsfitirge idssd heabgigubdseapensigsstdt ctitbing adplibiimtsipmag Seaesirable to
provide a stud of greater strength. In.this case the stud of Fi an y be N fhis case a
stud (50) is show (ﬁ%c%hr%ﬁ S W %'(gar;tpgn@?go%%ﬁoﬁg%%%@% Eaé%r‘le'?‘g??/‘}%}gndggﬁlo r%f%%ﬁ?atﬁ gdge
formation (53) is foumet;emivpadhmfcamedipor e tisetvadizbandaitons\bese tnibspaad (56), and a
return tube wall ( t . ' [ it : web. The
Bl R W&Qg@%ﬁé@ﬁ @ﬁ%@é{@é Ribeisbeetmealahihs

free edge (59) on return be wa to web (22) -8 WO 03/008732
PCT/CA02/01122mgiiag e Sseathrebeich Rstwegic diedtye marainpa s soget metebufe® ey spot welding,

or by a technique JauR Asis BRI IGRIRGH dutindRIEsPHRRRSA: SNV isdersathinte the two

sheets of sheet metal. A female die opposite the punch receives the formed portions of sheet metal

and allows them t¥@xgaAdNB GRPARNSRRAHIRG SEARMARY MY IRAGHARS AT RS of sheet

metal over themselves, as at (61) (Fig 6), substantially as shown in US Patent No
5,592,848, '
Along the opposite edge of the web (52) an embedment flange portion (62)
is formed , in this case at an angle to the web (52). An acute angle retention
edge strip (64) is formed on flange portion (62). Embedment openings (66)
are formed in flange portion (62) as in the embodiment of Figs 2,3 and 4.
In the use of either the embodiment of Figs 2,3 and 4 or of Figs 5 and 6,
the studs are assembled into a grid similar to that shown in Fig. 1 and the
ends of the studs are secured in any suitable manner. Usually top and
bottom studs are used to hold all the studs into a framework. The top and
bottom studs can be simple C-sections, for convenience.
A thin layer of cast material, such as for example , concrete, is then poured
into an open topped mold or form . The mold or form will define the size and
shape of the finished panel. In one typical case the layer of cast material
may be about 1 % inches thick, although this may vary significantly from one
job to another. Concrete, or other such materials as thin as %z inch total may
be suitable in some cases. The usual reinforcing steel mesh will be attached
to the embedment edges of the grid of studs. The grid of studs with the mesh
attached is then brought over the open topped form, with the angled flanges
(28) or (62) facing downwards. The grid, and mesh attached thereto, is then
lowered down to the material in the form. The mesh and the angled flanges
(28) or (62) are then pressed down through the surface of the material . This
will also cause the mesh and the edge strips (30) or (64) to be completely

submerged in the cast material, such as concrete .
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making a secure bond between the two portions of sheet metal. Another technique is simply to punch
out tongue portions (not shown) from both the web and the return flange, and then simply fold the two
tongue portions back over themselves, as at (61) (Fig 6), substantially as shown in US Patent No
5,592,848. Along the opposite edge of the web (52) an embedment flange portion (62) is formed , in

this case at awanglagsthe web (52). An acute angle retention edge strip (6g)-jsfomes,on flange
portion (62). Embedment openings (66) are formed in flange portion (62) as in the embodiment of Figs

2 ,3 and 4. In the use of either the embodiment of Figs 2,3 and 4 or of Figs 5 and 6, the studs are

assembled into a Grid WihAPYs fiexetihSamRiceld. castmairsiat iy heds@idisre secured in any

suitable manner. &lagalynton apenipoBqBREtdSE)e Usekianymid alibestuds inigsaframework. The

top and bottom sﬁgs ca? be simEIe %—sections, [or.c nveniﬁqnce A thin layer of cast material, such as

for example , con (?ec,a@ fﬂéEeBS Fea" At BROpEN 10 8@@ Wﬁdotpf‘éﬁ"ﬁ?. &Rhold or form will define

the size and shapé&ettitedinshpdsiiansing carethgicahgdg b shdttaleviobidast fimatasial may be about 1

"/Z inches thick, aéi;(t{] &%’n tr[lj‘%gn LYRTY ’3‘.\% p%%&@n one job to another. Concrete, or other such
% inc% oia?anaﬁ/a [b r;%alb ei

materials as thin as y be'su n some cases. The usual reinforcing steel mesh will
be attached to thélenpseghioay duzeboiranspriteds istadscmReitgrid los SRl wath thenmesh attached is

then brought over the. aneR IapnRsHarR it thnansles lapgespiRB)y 462k iAging dpyrnards. The

grid, and mesh attached thereto, is then lowered down to the'materialin the form. The mesh and the
angled flanges (2@ [BHyRXIAES prélERG down through the surface of the material . This will also

cause the mesh afdbegsla8SthippARE) QVEDHR Retepribeialy beuBmeand indhpigast material,
such as concrete . -9 WO 03/008732 PCT/CA02/01122 X
studs provide the support for placing insulation batts {(not shown) , and dry
wall panels (not shown) for finishing the interior walis of the building.
Clearly, if desired, similar or modified panels can be made of lighter gauge
materials. Materials other than conventional concrete can be used with
advantage By using medified light weight concrete , or special high strength
concretes, the panel weight can be reduced. With some such materiais it is
possibie {o provide a panel without the use of reinforcing mesh at all. This
will pef%nit the use of such‘panels for finishing interior walls of the building.
Special exterior finishes can be cured in place with the cast panel.
Simulated brick veneers can be placed in the form before the material is
poured.
They wiil then form the exterior finish of the building on which the panels are
erected.
The system can also be used for making hollow structures, in which two thin
wall panels are formed on opposite sides of a grid of studs.
Such structures can be used for floors and ceilings and roofs, or for making
more substantial building walls if such are desired. If heavier gauge studs
are used thesa structures can be used as load bearing walls in themselves.
This will eliminate the need for pouring building columns and floors, at least
in lower buildings.
If desired concrete or other such materials can be poured into the interior of
the hollow structure, at intervals, thus providing what are in effect cast
columns (not shown), to give still further load bearing capacity.
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This will allow the still semi-liquid cast material to flow through the embedment openings (32) or (66),
in the angled flanges (28), or (62). The cast material such as concrete is then allowed to cure and set.
The entire composite panel can then simply be lifted out of the form by attaching lifting gear to the grid
of studs. The panel may then be transported to a work site. The panel can then be raised into position
and secured wwdghedawiteding fabric, by securing the grid of studs to the existipgfatilging:;©nce in place
the panel covers the exterior of the building, and the grid of studs provide the support for placing
insulation batts (not shown) , and dry wall panels_(nat shown) for finishing the interior walls of the

building. Clearly,ﬁf‘aféé‘i?e%m}s"ﬁ’ﬁii@rem i S 'BEHRIE can be made of lighter gauge materials.
Materials other thargeruestiinas caniEeisitan baruseihvatls atdantapbdmsingniodified light weight

concrete , or special high strength_ concretes, the panel weight,can_be reduced. . With some such

tmhaterialsfit is rﬁ)o%ﬁﬂféélﬁiﬂh 50 mﬁfI*@Eﬁ?@%ﬁ?&@gﬁﬁ@;ﬁ%ﬁ%ﬁ%ﬁﬁeﬁIIl%)ermit ;
e use of such pamglsdiorfini§hmgeiptetion o g edial extarior ,can be cure

in place with the eastbanel, Rimulajed i xeneeysan e piage il form before the material is

poured. They will Théh 36rm the exterior finish of th k?uil ing on which the panels are erected. The
system can also ¥nubedrisr exarsrprsnarsR4otardenavmriewre wals (#8) panes ele formed on

obposite sides of g ikt s USRI RR AL HRRATEN AR AR lRgarnd roofs, or for

making more substantial building walls if such are desired. If heavier gauge studs_are used these

structures can ben@RERPRsed FOAT R ARt EEIRgdRAForMRE InitarAln e #dthedd for pouring

- building columns gad flpks, R IeRshHikIBwE 7|dBi%y other suitable fastening system.

A second thin-wall layer of material, such as concrete, (78) is then poured
directly onto the mesh (72). The material will flow into the openings in the
mesh and will form an effective bond securing the cured material in position,
attached to the grid of studs. The composite structure formed by combining
a second panel spaced from the first panel (70) defines a hollow wall
structure of great strength supported internally by the grid of studs.

- For h;dded security the flanges (24) (or transverse walls (56)) of the studs
may be formed with locking loops (80). Loops (80) are formed simply by
forming two parallel incisions in the flange and then forming the metal
outwardly into loops as shown (Fig 7).

The loops will embed securely in the panel and make a secure bond.

It will be appreciated that the studs may be formed of lighter gauge sheet
metal for some applications, and heavier gauge for other applications.
Similarly the specifications of the studs may vary from one application fo
another. For flooring, using the composite spaced panels of Fig 7, studs of
up to say 14 inches in depth may be desired in some case, and made of say
12 gauge metal. This will provide great savings in material cost, and savings
of costly down time on site, which are normally experienced while thick
concrete siab floors are poured and then allowed to cure.

Such composite floors panels can be preassembied with all wiring and
ventilation duct work, and plumbing pipes and fittings, in place, in a factory,

under controlled conditions using mass production practices.
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If desired concrete or other such materials can be poured into the interior of the hollow structure, at
intervals, thus providing what are in effect cast columns (not shown), to give still further load bearing
capacity. -10 WO 03/008732 PCT/CA02/01122 Such an embodiment is shown in Fig 7. In this case
studs similar either to the Fig 2, 3 and 4 embodiment, or for greater strength, to the Fig 5 and 6
embodiment, seoawecizas before. Their embedment flange portions (28) orggz)aie@ibedded in a
thin-wall panel, such as concrete , indicated as (70), as already described. On the free exposed

flanges (24) or trapsverse tube walls (56) a.layer gf, metal furfing of expanded mesh (72) of a type
well-known in th:%r)ﬂ %’%ES ﬁg\\%ﬁﬁegpsagggé %{ﬁsa%lf ag;éﬁ%gnpgb%%% @ﬁ%g& ey therewith, is
secured by for exammpledonitt 76 Lo gangeotretals Utabietéaiste bislglisyspenttiok sevandittitewvall layer of
material, such as %ﬁ% (78) ed directl t 2sh (72).. The material will flow into
the openings in th%g)%n'es g%émc? Wr{lf? o?r%'%%L%ff(éggg%gﬁ%%%é&%@?ﬁ% F(g:%%?-:'h hate %rll?n Loosition,
attached to the grigpoyentignat beitingpoeitécnaride iriwedaypisonhbinimgliarsteond panel spaced

from the first paneldad drRfinas RREPMAoSHHIARCh ARSI PR, SyARRIETaTGroally by the

grid of studs. For added security the flanges (24) (or transverse walls (5 2) of the studS may be

formed with lockir@FNB1398aNat Hops B0 Par@IemIR @ SPRENE IRCFNMATGERD pafMRTRIsiSbns in the
flange and then fosRisp@dhe aeiab@Hhy sl sdripdennstas shrRndd igethrd heekp%w%@%bed
e

securely in the panel and make a secure bond. It will be appreciated that the studs may be formed of
lighter gauge shed? hiEFHA LHildng Bliations, and heavier gauge for other applications. Similarly

the specifications Dhilaastusty radpnvany frers precprticatieriicsaratheipaos toeringnusisg the
composite Spaceq%%Qeégﬁjeﬂﬁo%’aﬁvgge%ffor covering in and plastering and painting walls.

For adding still further strength to the studs of Figs 5 and 6 the angled walls

(54), and the return walls (68) may be formed with indentations (82) at

spaced intervals there along. These indentations may be in a zig zag

diagonal pattern as shown or any other pattern suitable for the purpose.

A further embodiment of stud is shown in Fig 8. This stud will typically be

used in fabricating a two-panel spaced structure similar to Fig 7. In most

cases this stud would be used for somewhat lighter duty applications,

although it could be made of heavier gauge metal for greater loads.

In this embodiment the stud (90) has a series of generally triangular shaped
webs (92) all of which extend from a generally tubular edge formation (94).
Between the webs (92) are defined generally inverted triangular spaces (96).
The webs and the spaces are not truly triangular since the apex of each web
(92) is flattened, and the apex of each space is slongated and linear. The
.word" triangular’ is therefor used here as suggesting the general shape,
without being in any way limiting to a specific triangular definition.

The tubular edge formation (94) is formed in the same way as the tubular
edge (56) of stud (50) of Figs 5 and 6 The details are not illustrated since
repetition is unnecessary.

Each of the webs (92) is formed with a larger circular opening (98), formed
with an annular edge flange (not shown) as in the case of the previous

ambodiments.
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up to say 14 inches in depth may be desired in some case, and made of say 12 gauge metal. This will
provide great savings in material cost, and savings of costly down time on site, which are normally
experienced while thick concrete slab floors are poured and then allowed to cure. Such composite
floors panels can be preassembled with all wiring and ventilation duct work, and plumbing pipes and
fittings, in plag&) iy/avsaetory, under controlled conditions using mass produgiancpraatices. -11 WO
03/008732 PCT/CA02/01122 For walls however studs of say 2'/2 to 8 inches width may be used and

et and Sl pro e B e LT R L b e of e

ng partitfons superior to' conventional Ing ons’made of two

layers of dry wall i %8¢ acorfventid el ﬁﬁ&i@deﬂtiﬁﬁ%r@aﬁmb@%@ﬂ@mﬂmg W&_)ﬁ_)/\’rﬁlfﬁﬁvwhe great
advantage that thﬁ@?&h%&?@&’ﬁdﬁ B 685 HFR laeenaLraliN. ANd CORRISIFHENIShed ;BRY even dry

walled and painted if desired, before they are brou&;@l’*lt to the actual building site. Thus factory labor

and mass produc®b&FacRR LS Epres vikg tritsined dpspeemkashorrl fiPiealrivl @ering in and

plastering and paigHagaallsrchfassingsihivbanrsenuinte thermiydsrelfiassdwask6 the angled
walls (54), and the return walls (58% may be formed with indentziltions (82) at S%E ced intervals there

along. These indefRALMPAEATR Th L IRIE F I AFORR PRI QSR 1T BPER PRI attern suitable
for the purpose. A(frther eadposisbepRpsstuckly shawaneifdyddnrusestutbvill typically be used in

e e e N A LA RSl RESERA T Al o
loads. In this embedsnertitba-&ad @0) Basrcdinesbf gEhesallpoparvglilextshdpei thvebs (92) all of
which extend fromsg %%eggllqlgltgp 3&%&?&%%?&%@&@@'En place. Furring mesh (not
shown) would usually be attached to tubuiar edge formation (94), much the
same as shown in Fig 7.
It will be appreciated that in the foregoing description the embedment flange
portions (28) or (62) and the retention edge strips (30) or (64), have been
described and shown as bent at defined angles. This is simply to provide
added stiffness.
In many cases these two fea{ures could be made as a simple continuous
radius. Such a feature is shown in Figs 9 and 10. |
The stud (120) has the same large openings (122} and indentations and
small openings as the studs of Figs 2,3,4,5,and 6.
However the embedment flange portions and retention edge strips are
formed by the smoothly curved radius bend portion {124), having openings
(126) along its length.
The studs described are intended for use in reinforcement of concrete panels
in the manner described above.
However it will be understood that with minor modifications studs of this type
- could be used for general purpbse studs, fdr use in construction, whether
“such concrete panels are used on the building exterior or not.
‘Figs 11 and 12 illustrate one form of general purpose stud (130). This is
similar to the stud of Figs 2,3,and 4 in many respects. The stud (130) has
first and second right angular flanges (132-132), with first and second edge
strips (134-134).
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Between the webs (92) are defined generally inverted triangular spaces (96). The webs and the
spaces are not truly triangular since the apex of each web (92) is flattened, and the apex of each
space is elongated and linear. The word" triangular" is therefor used here as suggesting the general
shape, without being in any way limiting to a specific triangular definition. The tubular edge formation
(94) is formeduin theoszane way as the tubular edge (56) of stud (50) of Figsizaned®1he details are
not illustrated since repetition is unnecessary. Each of the webs (92) is formed with a larger circular

opening (98), for with an annular edge.flange wn) as in,the case of the previous
embodiments. -1 e&?/ﬁ%@%@%&ﬁ&&ﬁ)%?@?ééyh?é) ng er%ﬂa{}se%é%%récg g&cﬁ'{ﬁ‘é ar(92) two
smaller depressionp€tiD@f 4had ) 10k ararfdamibahfrersaoiinbstiffdé3saPsdons cilbefnespienihg (104) is
formed in each d i ' rli i . I f h web (92)
is formed with a flgﬁ%%rjéﬁ]rf\éeaa%%m ﬁrﬁ%ﬁ%é&éﬁ?ﬁ?l%gﬁg gs\égrr%-gﬁf:é-ft&ej %?n%&egjrh nt openings
108 are formed thtd4dh the webs (92) for passage of concrete and aggregate, for locking the apex

formation (106) Ofrﬁé%]?dﬁi%@%aﬁ%éfﬁ&é@f@rwﬂrgf%@@i&%}ghd%immv@cﬂe% and

formed along tubular edge formation (94) as in the case of the Figs 5 and 6 embodiment. These loops

will extend into th@'SEdRY BRABHER BRI EHiURMESERRENhaeliat®tRing mesh (not shown)
would usually be atiggheckteityhgiase dogstesranion634)smyeh Beensaree)asmainavim mehig 7. It will be

etonton edge sif5SCIBP G8F A Bber EoSLAL AR 8 BLNk S8 GERFRE angles. Ths i

simply to provide gidgedistifiestormations (152-152), formed as before, with first and second
fastenings (154-154).
Between the tube formations (152) there is a web (156), formed with larger
central circular openings (158), with annular flanges (160), as before.
Depressions (162) are formed adjacent the openings (158) and have semi-
circular openings {164).
The stud or beam (150) can be used for general construction, and can be
made wider, or of heavier gauge metal, to suit many different applications.
Various modifications may be made in certain circumstances, which may
either facilitate manufacture of the studs, or may improve their strength, or
may achieve both advantages in some cases,
Thus as shown in Fig 15 a stud (170} may be made which is generally simiiar
to those described above, having a circular main opening (172) as described
. However in this case the circular depressions (174} are formed with
elongated slotted openings (176). Openings (1786) are, in this case formed
along a diameter of the depression (174). Side edges (178) (Fig 17) of the
depression (176) are formed at an angle io the plane of the sheet metal in the
depress-ibn, for added strength.
Such slotted openings provide a barrier to heat transfer through the stud,
without materially reducing its strength.
In other cases (Fig 16) the stud {(180) may be made with main openings
(182) which are non-circular. Each opsning (182) has one first comer (184)
which is formed around an arc of a circle having a first radius, and has iwo

further
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In many cases these two features could be made as a simple continuous radius. Such a feature is
shown in Figs 9 and 10. The stud (120) has the same large openings (122) and indentations and

small openings as the studs of Figs 2,3,4,5,and 6. However the embedment flange portions and
retention edge strips are formed by the smoothly curved radius bend portion (124), having openings
(126) along itsiengtivshe studs described are intended for use in reinforcenpeicgargrete panels in
the manner described above. However it will be understood that with minor modifications studs of this

type could be used for | > st e.in construction. whether such goncrete panels
are used on the bugi%%]%gggfgﬁoﬁgrp&%?ﬁggﬁ@gﬁ%aﬁlcﬂﬁ?ﬁa%sg}%%gnﬁ 0 dgﬁﬂeefgf [E)%?J?Bose stud

(130). This is simitae tirshessner 6t3dys The, araindoipamiagy (28ppdiuisTtelisria (139rHeasdirst and
d righ | ) Mith. {1 d .siri -13 WO
second right angulag ’qglﬁ%%f&%%)né‘éﬁbfé{éte%@ssﬁé’& ?ﬂ%%uéé“%&%%%@%‘%r

03/008732 PCT/CAQ2/01122 Between the flanges there is’a web (136), wit ?arger central
circular openings ENSESIVI QARIRER ALY ihiie (raosvarsBeivrensieprekiivmudi4t)are formed

adjacent the openiggs=k38 gpcdBave §@’@b§§p§{l@ﬁ@%@ﬁﬂgs (144). The stud (130) can be used for
general constructign, and can be made wider, or of heavier, gauge metal, to suit many different

applications. Figs f@%ﬁ?ﬂaTHW%Sg%'ﬁegf“éfﬁﬁﬁﬁ%‘é’@@fn@%ﬁ'ﬁé&ﬁf"ﬁ@(ﬁ)@ﬁii%iﬁﬂ"‘ﬁﬁ'%ﬁ}%/i”respects to

Figs 5 and 6. The gipstashaam CHOdhasiband seronshdneasidantedsicanagans @ 52-152),
formed as before, with firﬁt and secon fast?ninqﬁ e(13’15{%154). Between the tube formations (152) there

is a web (156), forfedPifith fifgepd Patem aiong

In this embodiment the circular depressions (196) are formed with slotted
openings (198) as described above, and formed as shown in Fig 17.

Any of the foregoing studs can be made with embedment flanges (200) (Fig
18).

Flanges (200) are formed on right angle bend portions (202). A further
simplified embedment flange (204) is shown in Fig 18 which is also suitable.
In this case the embedment flange (204) is simply an edgewise extension of
the web of the stud.

In both cases locking portions (208) are bent over for embedment , and
embedment openings (208} are formed at spaced intervals as described
above.

Many of the studs described can also be formed , as shown in Fig 20, with a
right angular flange having a folded strip. Stud (210) shown in Fig 20 has
the features already described above. However its right angle flange (212),
has a free edge strip (214) which is folded back on flange (212) as shown.
This will enhance the performance of the stud in many cases. It will also
greatly facilitate the insertion of insulation between adjacent studs, in a wall.
Such insulation may be in the form of batts. Or in many other cases the
insulation may be in the form of blocks of cellular foamed styrene plastic.
Such blocks are rigid and the use of studs having the folded strips (214) will
be more suitable for insertion of such rigid blocks, than other forms of studs.
The foregoing is a description of a preferred embodiment of the invention

which is given here by way of example only. The invention is not to be taken
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central circular openings (158), with annular flanges (160), as before. Depressions (162) are formed
"adjacent the openings (158) and have semi- circular openings (164). The stud or beam (150) can be
used for general construction, and can be made wider, or of heavier gauge metal, to suit many
different applications. Various modifications may be made in certain circumstances, which may either
facilitate mantfadgites6Rthe studs, or may improve their strength, or may adiiéepitihizddvantages in
some cases. Thus as shown in Fig 15 a stud (170) may be made which is generally similar to those

descived above, g\ A G TLF D SRENRIL P eadlescotish IOWANGIORIIS apse the

circular depressions are ngated slotted openings (176). Openings (176) are, in
this case formed Sishy ardtanstérseiiceepreadibhittng)ssae %B%@sa(m)dﬁ—qdﬂfﬁ%f the
depression (176) are formed at an angle to the plane of the sheet metal in the depression, for added
strength. Such slotted openings provide a barrier to heat transfer through the stud, without materially
reducing its strength. In other cases (Fig 16) the stud (180) may be made with main openings (182)
which are non-circular. Each opening (182) has one first corner (184) which is formed around an are
of a circle having a first radius, and has two further -14 WO 03/008732 PCT/CA02/01122 corners
(186-188) which are formed around arcs having a radius less than the first corner (184). The main
openings (182) thus define a linear base edge (190) and two linear side edges (192). The side edges
(192) are angled more or less diagonally to the transverse dimension of the stud. The edges (192)
define diagonal struts (194). The main openings are arranged with their first corners (184) alternating
in
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direction from one opening to the next, thus locating the struts (194) in a generally zig-zag pattern
along the stud. In this embodiment the circular depressions (196) are formed with slotted openings
(198) as described above, and formed as shown in Fig 17. Any of the foregoing studs can be made
with embedment flanges (200) (Fig 18). Flanges (200) are formed on right angle bend portions (202).
A further simplified embedment flange (204) igxshows in Fig 19 which is also suitable. In this case the
embedment flange (204) is simply an edgewise extension of the web of the stud. In both cases
locking portions (206) are bent over for embedment , and embedment openings (208) are formed at
spaced intervals as déscribeckizbovetMainy phtise stddsdegaitied mameadsodse formed , as shown in

Fig 20, with a gahd-anaaniangs-Baying-AARed siaRy Sik GINGaMREIG 20 has the features

already described above. However its right angle flange (212), has a free ed%e strip (214) which is
folded back orfft&iig& (15 AeeHBRM TR i& IR SRR AR EMERAEH BB BT IABSIG in many cases. It

will also greatipfasititatethednsertionctdinstilation between adjacent studs, in a wall. Such insulation

may be in the in, ther.cases the, i ) lation. may be in the form of blocks of
cellular foame%%g%]/rgefn%é’j}gzesﬁgéy%%%?%c&%{ﬁ%%igléigadr%n ‘?#eg l%gg?gfes 88’5%}15\:%8 ;fﬁrg folded strips
(214) will be raBreesgrRALEtR6rRASEHIGA BR%en Rgiertionied sinpastiEreferes of studs. The foregoing

is a descriptiootadquafersed embedimeniiohdhain veatian Axhigh is given here by way of example
only. The invention i§ n n;]tg t%ataken -15 WO 03/008732 PCT/CAOZC#(])U(QZZ gs Imted to any of the
ePoSFS5s"E

specific featur8S 5§5'de8dH é , Bet 88%% 'ér{r]]@saaiﬁng P:ﬁ ?/%%?lben% e within the scope

of the appendégistalindo said free edge, .
an embedment edge strip formed on said embedment flange portion,

and,
a plurality of spaced apart embedment flange openings formed in said

embedment flange portion.

2. A composite construction panel as claimed in claim 1 wherein said
embedment flange openings are formed by a series of semi-arcuate openings

located spaced apart lengthwise along said embedment flange portion.

3. A composite construction panel as claimed in claim 2 and inciuding
web main openings of generally circular shape formed through said web
between said embedment flange portions and said free edge angular flanges,
and edges of said circular openings being formed out of the plane of said

web, to define an annular continuous ring.
4, A composite construction panel as claimed in claim 3 and including

ganerally circular depressions formed in said wab between said wab main

openings and said angular flanges, and between said web
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-16 CLAIMS 1 A composite construction panel and having a thin panel of cast material, and a
reinforcing grid of sheet metal studs and top and bottom studs, in which the studs have embedment
portions which are embedded into the cast panel, and characterized by; each of said reinforcing studs
having a web defining a free edge, which is not embedded in the panel ; an angular flange formed on
said free edge; an angular edge strip formed along said angular flange an embedment flange portion
formed along the opposite edge of said web, o Posite to said free edge; an embedment edge strip
formed on sai&@r‘ﬂ%‘@ﬁ?ﬁé\%?‘ﬁcﬁwgraﬁ?f LRUG AR ST FACRPap AR EiRiiRiment flange
openings formedtim said camedment flange portion. 2. A composite construction panel as claimed in
claim 1 wherein said embedment flange openings are formed by a series of semi-arcuate openings
located spaced apart lengthwise along said embedment flange portion. 3. A compaosite construction
panel as claiméd in cfaffi e FORRIHGIetR ReaFs shemBg & of gehénafigreircetd shape formed

through said wekp betwesh saitvripedment Hanae periopsand saidiepadasapgular flanges, and
edges of said circular o\fiﬁ.nbn%_s being formed out %f the plan%dgff said web, 'g define an annular
continuous riné).0 EIFSO,R‘Q’CO BOsTE 8 t‘?ﬁ&tﬁgﬁ %&%&‘Héﬁ% nal i%ag’ﬁl? ?P{Eﬁfamg generally
circular depressisherforingslare shidoisld hernsenisaidwelsnairicopeiisgs ama-gdadsangular flanges,
and between sgidweh, =L/ mainepenings and said embedment flange portions, and openings formed
within said depressions.

6. A composite construction panel as claimed in claim 1 including a

tube formation formed on said free edge.

7. A reinforcement stud for use in forming a composite construction

panel wherein the panel is formed with a thin panel of cast material, and a

reinforcing grid of sheet metal studs wherein said reinforcement studs have
- embedment flange portions which are embedded in the cast panel, and

characterized by, each of said reinforcement studs having a web defining a

free edge, which is not embedded in the panel;

an angular flange formed on said free edge;

an angular edge strip formed along the free edge of said angular flange an

smbedment flange portion formed along the opposite edge of said web,

opposite to said free edge;

a retention edge strip on said embedment flange portion formed out of the

plane of said embedment flange portion; and,

a plurality of spaced apart embedment flange openings formed in said

embeadment flange portion.

8. A reinforcing stud for use in forming a composite construction panel
as claimed in Claim 7 in which said embedment flange portion is formed at
an angle to said web herein said embedment flange openings are formed by
a series of semi-arcuate openings located spaced apart lengthwise along

said embedment flange portion.

-18 -



5. A composite construction panel as claimed in claim 4 wherein said web between said web
openings defines generally hour-glass shaped web portions, which are narrower at about the mid
point of said web, and wherein said openings are directed towards said narrower portions of said
hour-glass shaped web portions. 6. A composite construction panel as claimed in claim 1 including a
tube formation formed on said free edge. 7. A reinforcement stud for use in forming a composite

construction panel wherein the panel is formed with a thin panel of cast material, and a reinforcing
grid of sheet metal stdS NAETEMH LU PaiFE iSRS RIAS MBI FRREHHTERR #2R8k portions which
are embedded:in dhereashpziarh areddhearatterized hyreaskraigaichreiaforeamenkistuds having a web
defining a fre ich. s d in the panel; an angular flange formed on said free edge;
an angular edg\égg%%%%ﬁgﬁg?ﬁgg %rﬁg % %eé %?'%%Fc? §ﬁé’uﬁ%‘rg f%}ﬁgéaéﬁ%%%ﬁéﬁqnqent flange portion
formed along tHéI6pPOSRIE SRGECISARINIEY M6pBEIES TregaR freé i wel ieieation edge strip on said
embedment flapgeReitomi@rmed out of the plane of said embedment flange portion; and, a plurality
of spaced apart embedment flange openings formed in said embedment flange portion. 8. A
reinforcing stud for use in forming a composite construction panel as claimed in Claim 7 in which said
embedment fldige pdrtivnfiz dopridcdicrarsangfertoisaie wetpheteinosaidieicbaemant flange openings

are formed by - seiRs.0hSRIAIRIAS QRENINGRI9sAIRE SRased Apastigngthwise along said

embedment flange portion. -18 9. A reinforcing stud for use In forming a composite construction panel
as claimed in CRAMRS? SRR MBIGHiGSRE0 RaRE BRI GE oRRE0R BRRH S ghd said

angular flanges, and between said web main openings and said embedment

flange portions, and openings formed within said depressions.

11. A reinforeing stud for use in forming a composite construction panel
as claimed in as claimed in claim 10 wharein said web between said web
main openings defines generally hour-glass shaped web portions, which are

narrower at about the mid point of said wab.

12. A reinforcing stud for use in forming a composite construction panel
as claimed in claim 7 and including a tube formation formed on said free

edge.

13. A reinforcing stud for use in forming a composite construction panel
as claimed in claim 12 and including a series of generally V-shaped wab
portions extending from sald free edge;

an apex on each of said V-shaped web portions;

an embedment portion formed on each said apex; and,

each said apex having an embedment opening formed thersin.

14, A reinforcing stud for use in forming a composite construction panel as

claimed in claim 13 and including web main openings formed through
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web between said embedment flange portions and said angular flanges, and edges of said openings
being formed out of the plane of said web into a continuous ring. 10. A reinforcing stud for use in
forming a composite construction panel as claimed in as claimed in claim 9 and including generally
circular depressions formed in said web between said web main openings and said angular flanges,
and between said web main openings and said embedment flange portions, and openings formed
within said depressions. 11. A reinforcing stud for use in forming a composite construction panel as

claimed n &5 danegh a1 0iubeiol P e LAEEN. sUFuEN, Al oBehipos defines

generally hour-glass shaped web portions, which are narrower at about the'mi int of said web. 12.
A reinforcing sttid'fet 8<eH6rAfng & SHIAEERETEB ASERILHGIS AR UEE Bldimed in claim 7 and
including a tube formation formed on said free edge. 13. A reinforcing stud for use in forming a

composite con gucti% rgg}ge{l a8 Sc’tla{i)rr;nc()'-,}olui$necl;}a‘@gg ﬂJﬂ% ang: (i)ncI%dg%gCanss%rlijegocg aer[;ee{rally V-shaped web
portions extending from sala freg et‘i'ge; an-apexon edac ofng}ala -S d\we portions; an
embedment pcHi6RIBAMEYGHeddresdith epdicegrnasabhciaidapepisesingsdararatédment opening

formed thereinsdid \Askeinferaiag stuehfar pisedR fomminges 600MIQsiterPastiyetion panel as claimed in
claim 13 and iqcludip%we main o ep[ggs forrﬁﬁd thrg}p h -19 said web in said V-shaped web
portions, and edged 6f 'l %%eéﬂﬂ%‘s i & GO 856 BTEne of said web, into a continuous

annular ring. 15. A reinforcing stud for use in forming a composite construction panel as claimed in

claim 14 and inguding,aenetally circiirhdepseswioneTormen oRaidntishanred wahportions between

said web openings and said tube _ . K
a piurality of reinforcing studs, each having webs with openings

therethrough, in parallel spaced apart relation with said openings aligned
with one another, and with cross members arranged transversely at the ends
of said paraliel reinforcing studs thereby forming a grid of studs, said parallel
reinforcing studs having embedment flange portions thereon, and
characterized by, _

pouring panel material into a form shaped to provide a planar cast panel;
placing reinforcing mesh in said panel material;

placing said grid of studs over said panel material in said form and lowering
the same until said embedment flange portions of said reinforcing studs are
at least partially immersed in said panel material;

aflowing said panel material to cure, and removing said formed composite
panel consisting of cured material with said grid of studs secured in and

extending from said panel,

17. The method of making a compaesite construction panel as claimed in
claim 16 and wherein said reinforcing studs have embedment openings
formed in said embedment flange portions, said pansl material flowing
through said embedment cpenings and integrally bonding around said
embedment flange portions.
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formation and openings formed within said depressions. 16. The method of making a composite
construction panel by assembling a plurality of reinforcing studs, each having webs with openings
therethrough, in parallel spaced apart relation with said openings aligned with one another, and with
cross members arranged transversely at the ends of said parallel reinforcing studs thereby forming a
grid of studs, said parallel reinforcing studs having embedment flange portions thereon, and
characterized by; pouring panel material into a form shaped to provide a planar cast panel; placing
reinforcing mesh in said panel material; placing said grid of studs over said panel material in said form
and lowering the same until said embedment flange portions of said reinforcing studs are at least
partially immers$éd in Saielrpaihelbimbtesiatged amimgpsaidopaselohatepiahdocuraiand removing said

formed composie. paneheqnsistig AL e matsial wib-sald 21 of sudo sgelyidn and extending

from said panel. 17. The met making a compasite construction panel as galmgd in claim 16 and
wherein said réfifttéh L RIES ) eBtBEgRTEM WP Evimgs dorrmeerimaifsswbedment flange portions,
said panel matgsigbfiewing through said embedment openings and integrally bonding around said
embedment flange portions. -20 18. The method of making a composite construction panel as claimed
in claim 17 and including the step of pouring a second said panel and attaching same to the edges of
said studs rembte from $&ail enbesmeimathilgdzipbitions intddnstesissrrtiasiglddmed in claim 1 and

including a secpiganguan fangeRRsaishsiidd arsoiadiem saiddirst angular flange. 20. A steel stud
as claimed in claim | and including a second tube
20. A steel stud as claimed in claim 1 and including a second fube

formation formed on the other said edge, of said stud.

21. A steel stud as claimed in claim 1 and including an elongated slot
formed in each said depression defining arcuate portions of sheet metal

within said depressions, on either side of szid siot.

22, A sieel stud as claimed in Claim 1 wherein said main web opening is
non-circular having at least one first radius corner formed as an arc of a
circle having a first radius, and with two further lesser radius corners formed

as arcs of circles having radii less than said first radius.

23. A steel stud as claimad in Claim 21 and in which said circular
depressions are formed in said web alternately spaced further apart and
closer together adjacent said first radius corner and said lesser radius

corners respectively.

24, A steel stud as claimed in Claim 21 including edge flanges formed in
said depression along either side of said slot.
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formation formed on the other said edge, of said stud. 21. A steel stud as claimed in claim 1 and
including an elongated slot formed in each said depression defining arcuate portions of sheet metal
within said depressions, on either side of said slot. 22. A steel stud as claimed in Claim 1 wherein said
main web opening is non-circular having at least one first radius corner formed as an arc of a circle
having a first radius, and with two further lesser radius corners formed as arcs of circles having radii
less than said first radius. 23. A steel stud as claimed in Claim 21 and in which said circular
depressions arédfaniegliptedigsvisinaimateiy dpackedingrehtaidgshetranriciedeldagether adjacent said
first radius corgrpaKhsRifiiasserrAdiHg £ABEIS asResivehsrdt Asigehsiugdagclaimed in Claim 21
including edge flanges formed in said depression along either side of said slot. -Z1 25. A steel stud as
claimed in claim 1 including a folded strip formed along said angular flange, forming a double
thickness of sheet metal therealong. -22
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