WO 03/008732 PCT/ CA02/ 01122 FIELD OF THE | NVENTI ON The invention rel ates
to a sheet netal stud, to be partially enbedded in a thin panel of

concr et e, woas/oogBnf or cement and to a panel of concrete w tleT/aanineci ng
studs and to a nethod of formng a panel. Al so disclosed is a stud 5 for
general construction. BACKGROUND OF THE | NVENTI ON Concrete panels are
usual |y of thick material. Thi rFIE&DIOEd’dﬁsIV‘dENTh@BJe of concrete

rei nforced met es or of, t,he _ net al
studs are entyggﬁd@é?’r? wntrﬁtat%ﬁ%@ﬁgef aﬁss[twgq 338 @Yrgn}sor et afihnel s
and provide Béﬁéltofskéﬁérgieh féprérﬂﬂ%rWtSanthbea §éHQ%f%!o$1@réiérva t he
erection and attachnent of interior wall panels. It is known that the netal
Et udsf conducteihfemtingrstnds fed bualndéthgdiaifentiog a pandie Atsa disglosedtiad@sstheve
een formed with ner al | | angul ar openi ngs. Diagonal nmetal struts
exbPended acr B¥I% alsqqnﬁ% h@ | osses across the stud were thus 5 reduced.

However the buil der nust rUBA@K@RO@JNWG@?I—FE"TN\VBNT@ﬁ studs, wthin the
wal | . Where the openings are of unusual shapes the pipes or wres nust fit

t he opﬁnr ngs Coflcsate pﬂiriel&pr@ﬂmmg&ilyroﬂhrbbmatadal iThirawal Ipanelsoarednade®é up to
pass the pipes or wre e openin d.e flan aroun t hem
The edge fIaﬁ@@%reIt%ﬁe'f‘g’rC%dE B@rﬁgwoﬂmﬁgmgpajl- &ﬁfggﬁé’leé 033%& ?BP ftr eased
strength. Sughugges GA0 R dba i EbndrBidll TH SRIR o @BBERLATGY { he
corners had e rounde r construction use, the studs nust be cut

of b to a spepahkls drehptdvidd greahistrength tocthe panek. “ﬁlneembtalauperrpltetr@f t he
spaci ng of the openi

the result. was that end ons f tud
must be tri m%@ptmaHC?ﬁtta%hm%m ¢fgnigiior ngl! Pﬁ@elﬁvﬁts'éﬁ‘ @‘653@'] S e
openings, is transfer across t he
stud is possrs’gl?aeS %@ﬁﬁé& rE:GIQd‘r%g frfé’obgrﬁdrﬁggﬂléﬂb tﬂ% d1ungael n ot her cases the
openi ngs can figdsRege bebhdbrmasewithtgenenglyetriehygular opehings. bDiagonat mesahded

corners and sone nore

struts extended across the studs. Heat losses across the stud were thus

5 reduced. However the builder must run pipes or wires through the studs,
within the wall. Where the openings are of unusual shapes the pipes 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

0 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

5 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

0 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
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0 or less straight sides. In this case the corners could be rounded out
over a nuch greater radius than was fornmerly used. One of the corners nmay
even be wemBAes7szul ar. It has been found that by the usePefi/Gyoabli22
additional -1 WO 03/008732 PCT/ CA02/ 01122 openings, the heat transfer path
can be reduced, so as to inprove on the heat transfer reduction. Crcular
openi ngs , oep@peas.he heat transigndeth can herrsduerdis® ahte ipHyBrers theaused by
the corners of e;(arl i.er og'e{]i ngs and results in a nmuch stronger stud. The
use of circuleRt ERNSFIIFEEG Y4eni ngs | eads to high speed manufacture The

bl anks of Sheﬁt:ul_@?b?lenrr@;@\b%deﬂiﬁd%iwnrwmm Eravisiening eslprablemsoduct s
of a nore convenient shape. This leads to econom es since the blanks can

be remade i ntausest ey theochroess eheatiecapemsgs eénd reswlfssion @ AWICE; STONSSF or
sem -circul ar, opepi ngs assists the builder .to pas i t hrough the
steds. Al so ok ﬁlHS L%S qafé%‘f&f‘ il rgug# ORFRYP S’ltgjﬁélilsﬁ%%gar openi ngs
may result iﬂwanﬁf%?uﬂeess wast age of material. A stud with all these

n

i nprovenents can be in general use, apart fromthe 5 reinforcenent of a
concret e pan€he l9acks af geeetrrabtab terpoved it ik pidcess RUevideisaeendadi f i cat i ons

and sinplificatjons. BRI EF SUWARY TH ENTI The inventio rovi des
a conposite EEﬂﬁJé{CF%eft?H?Prﬁ&%‘i"e'ﬂ'e?Wﬁ A 'Eﬁb#\{ﬁgaig\%?onoé@ﬁérsgﬁ%e ﬁg{)eri al, a
rei nforcing ' e i d edg 0 nmenbers,
characteri Zegfajlngst 2%%@%%0 ﬁaad\fg%)ernbec}%eqﬁ]t@gg?'?%ns which are actually
enbedded i nt plgoieceinuiartar seanadircutarcbpaimings assiets the buiderdoqiasss

conprises, a web defining a frge edge, right angular flange fornmed on said
free edge, aﬁe@r@ﬁt’é‘m‘dﬂf@@eﬁm P formed along the free edge of said right

angul ar f| angﬁ%%ﬁgﬁ{gﬁggﬁg@ 4 £BGR Wi Fdefmcéloéifa%ﬂia@dpémé@myn@@@& fre 5

edge of said we n edge strip fornmed on said enbedinent fl ange
much less wastage of material.

A stud with all these improvements can be in general use, apart from the
5 reinforcement of a concrete panel. Such a general purpose stud will have
minor modifications and simplifications.
BRIEF SUMMARY OF THE INVENTION
The invention provides a composite construction panel having a thin panel of
concrete material, a reinforcing grid of sheet metal studs and top and bottom
0 members, characterized in that the studs have embedment portions which are
actually embedded into the concrete panel, and wherein each of said studs
comprises, a web defining a free edge, right angular flange formed on said
free edge, an angular edge strip formed along the free edge of said right
angular flange, an embedment flange portion formed along the opposite
5 edge of said web, a retention edge strip formed on said embedment flange
portion at an angle thereto, and, a plurality of spaced apart embedment
flange openings formed in said angled flange .
The invention also that the embedment flange openings are formed by a
series of semi-arcuate openings located spaced apart lengthwise along said
0 embedment flange.
The invention also provides that the studs have web main openings of

generally circular shape formed through said web between said embedment
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portion at an angle thereto, and, a plurality of spaced apart enbednent

fl ange openings fornmed in said angled flange. The invention also that the
enbednentwDloaogsI3npeni ngs are formed by a series of sem ParauaRelpeni ngs
| ocat ed spaced apart |engthwi se along said o enbedment flange. The
invention also provides that the studs have web main openings of generally
circul ar shajendas andisaicrfergyRdgaflanges asst ofess ahbsaid Sifse@nORENINGE WO

03/008732 P /CAO /01122 f and edges of
said circul a BBe rw& o%@fﬁ@@?%ﬁﬁé@%&@b\%@ tpﬁogefﬁggaﬁ]egh gglﬁ vveb to define
an annul ar r{R8invEriohrBi86 tpredideb P raifordifng $turl e idedinclongirgf aildohoretelse i n
formng a concrete thin wall panel and a reinforcing %I’Id of sheet rretal

1?':1uds i nI whi ﬂficlinWI@é Qﬂfwﬁgndh@ér@lféfﬁffé@@mgﬂd ploshaal metahtleRs i whishbwdtdIs nt o
e pane nd in iC f
fr éepedge g e&i“?‘é&ﬂ}ﬁmﬁagﬁﬂﬁﬁ Wﬁ'l%he%rat %r%@gagg@ @B?Q%g&aﬂ&;ga%ggu QW‘ egge

strip fOrmdeé&f?ﬂﬁséﬁ%tucﬂ@@omﬁﬂgés Oh vigh definiafta fregebiges, Fightgegulan
enbednent flange portion formed along the opposite edge of said web,

retention edfienge farmedoomediddres atldeo aﬂlm@rmﬂgﬁ grip4dernagd é@lgeth?ﬁé@%? 0

2 ong sai o CRESHREREITARGEATIDIS, oHamPROOR | gt ibhipaRars” =P
reinforcing g gm ngdga?% I@'&‘é G‘d?*é%‘i’d@@ é)méhtnﬁﬁe@@@sﬁ‘r@fﬂaﬁﬂebbresaarl es of

sem - arcuate op ention also a stud formed with small circul ar
i ndent at i onsflangé pdﬂm"eaisaroasgl\m tharejpamdngspiunaltth@f eRthesimanto®PeNingsd in

whi ch each openin such smal |l i ndent. s fo
el ongat ed sl 6¥M§ avgﬁ@ Q? Yi§Paceq, Pt fRNG$e g C’FB?%tI h%ﬁ&%ﬁﬁr% snal |
I ndent ati ons-ag ;deor tﬁﬁ?él@ﬁ?roﬂae@é F@ﬁfor§h§%t@cﬂ irf WRick tAbtepfbaiaentng. The
i nvention al so provi non-ci rcul ar mai n openi ngs, having at
o | east one bpesingsarteuformednsra Berlmedf aem&armate opealrlgSr cle having a first
radius, and with two further | esser ﬁorne{ td as _arcs of
circl es havi A§e invention also a stud ormed WI sma circular mc?ean ons or
5 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 small indentations or depressions, on either
side of the slotted opening.
The invention also provides a stud with non-circular main openings, having at
0 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.
The various features of novelty which characterize the invention are
pointed out with more particularity in the claims annexed to and forming a
5 part of this disclosure. For a better understanding of the invention, its
operating advantages and specific objects attained by its use, reference
should be made to the accompanying drawings and descriptive matter in
which there are illustrated and described preferred embodiments of the

invention.



radii less than said first radius. The various features of novelty which
characterize the invention are pointed out with nore particularity in the
cl ai rs arwexamog762 and formng a 5 part of this disclosur@®CTEo2aitett er
understanding of the invention, its operating advantages and specific
objects attained by its use, reference should be nade to the acconpanyi ng
drawi ngs andINiEEE PRAWENGSt ter in which there are illustrated and

descri bed preferred enbodi ments | EQn. !
PCT/ CA02/ 011281T% i '?ﬁ@%ﬁﬁ?\?ﬂ&g%%ﬁ?r ‘@U#rrﬁt‘ég@%?%%é%‘ﬁf‘@‘ew@éﬁé?‘gf& ot

i 11 ustrati ony@ierfaltsyBhGRl cdrftirtenadfith@aiRd taolhiehdhe iNBSribhatlateeh as
concrete , of the type to which the invention relates illustrating the

rei nforcing fluatrating theheinforeinglframe absheetimelal stugstrartially emherded; Figure
2 is a partigl r%).erspective of an enbodi nent of sheet netal reinforcing
stad for use 'H'a panel such as the panel of Fig 1; Figure 3 is a side

el evation of Fifipe Stidd RhrtiEl PerspeciidBf 8n érilodinBACH sHeetngstel ddiffercing of
Fig 3; o Fi guFrd; 51s aBsi degell%gvation of a further enbodi nent of shegt

Ept al rgi nf osiuidrfgr _useudtlh‘@palclsbsw’fea@tl'@r@m%roﬂiz(b@di ng bearing is required;
I gure I's @, sectjon alon ine 6-6 0 | g-5;,Figure 7 is a schematic
per spective gfg'“ﬁe@'?t%é‘ﬂeﬁiﬁﬁl%‘Pftt%fsft%{g?ﬂg’a%eI, in this case there
being Lwo SURHPENElS; BOURralBRBPBORAIGE FRg des OF the 5 reinforcing frane,
to provide a panel wall conStruction; Figure 8 is a section of a

fupt her al t eFitatre Seistasideezievatiorsofual fustremenmizasiment ot slkeeigseigbrginterciag

t wo- panel structure, simlar to Fig,.7; Fi 9 i i d | : ;
anot her enbo8iUsEiRr Use Whesg @ﬁ%ﬁﬁrﬁéachné Hﬁlaﬂﬁgr;i%reéjldgrg%f Islslnge? evation o

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

5 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;

0 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 elevation of another embodiment of general purpose stud,
suitable for heavier duty applications;

5 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 embodiment of stud in which the
main openings are formed in a non-circular shape;

0 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;



o Figure 10 is a section of the enbodinent of Fig 9; Figure 11 is a side

el evati on of one enbodi nent of a general purpose stud; Figure 12 is a
secti on oWotohmoszabodi nent of Fig 11; Figure 13 is a side @Cakatonon2of

anot her enbodi nent of general purpose stud, suitable for heavier duty
applications; 5 Figure 14 is a section of the enbodi mrent of Fig 13; Figure
15 is a si deFiglisx48i isra séctiorf ofrarembenment fiange skitablgdor anwAT €18 the  snal |
circular indentation re formed with slotted openings; Figure 16 is a side
el evation off o&egcupgﬁgq Senbodi nent of stud in which the main openings are
formed in a Iﬂ%glrégé%'basrec'ﬁBﬁQﬁ,anOaliErgéﬂ’eﬂ‘oﬂrﬁ of embefdritdangbeuitablenfor 17 - 17
of Figs 15, a showi ng the small indentation and the slotted opening
and a sl ot flhmlgesanwlﬁrtbalfmegomgﬁls’ﬁvﬂﬁOQHCDOS?SZ PCT/ CA02/ 01122 Figure 18 is

a section of _an enhednent fIa bl e r st uds;
Figure 19 isF 'QUE%gB 1R %ﬁd'gﬂ %}"H @‘ 6'9&?3?&75%{)@%%%@5 aYanaS%%sét}?t abl e
for use on &ﬁng beus @thwméweﬁsh@étdne@ GiuitabROfor sis8 vigctheon of a
stud with a right ange awngafolded strip form ng a double

t hi ckness of fosbgeihg rstttua% suitable for use with the foregoing studs.
DESCRI PTI ON OF SPE irst of all to Fig1lit
w il be undeDElS&ﬁ'PtTﬁQN Smwﬁ\ﬁém'@f generally to a conposite

wal | - panel Ig%erh}‘n i c%fyadgquklg”ﬂlt%ﬁlﬂﬁé’“uﬁje?étbédtm thé ihwesttioatrertesf Fig 1.

Such a conposité pdne a thin panel (12) cast mat erl al , and a
repnf orci ng géﬁmnyrtogmmpmiteswaﬂa@ageh(éloaltwadb' lpmku)ﬂg Squﬁm ltse tBReet
nmetal studs I ndicated eneral I I C al is
concrete , bilusiratipn @$ ﬁ)ém %'t%BﬁE?Ieﬁb é? 6%'?)?lg%§6t/\hl ch
woul d be sui t Holesy eﬁg@l k) (l4ymted to
concrete mat ég?ﬂarﬁg{egfsalsgﬂﬁwgut F‘Crilré udes ot%er IrI|od<;1kyne I’?gtﬂgl’l a}tllr?v\hl)ch are

formed of sheet metal studs indicated generally as (16). Typically the cast
material is concrete , but various special forms of concrete are available,

5 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 concrete (12).

0 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

5 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

30 (24). Typically a further angular edge strip (26) is formed along the edge of
flange (24), for added stiffness.



capabl e of being cast into a thin panel and allowed to cure. As will be
expl ai ned bel ow such studs have enbednent portions which are enbedded into
the concreDe3i2p2 o Typically the studs (16) may be arramgatAIn/01122
twenty-four inch centers , and nay have top and bottom transverse studs
(18) joining the top and bottom ends of the studs (16). The top and bottom
studs will usloagltye bpppsite rdge , treterabednants edpsr ot Web dakkthere & nplicity in

Broe s 4 baffed NaRE At Al s RarEr e Srbh b g oBs8 o
i |l ustratinggddig initAiSpartiediar et drhest ( dAd NaamgPa YetentidR edgefstib ea@yver

wdth is desired for the particular application. A ong one edge of the
web, the "fratein angle, toif@ngrepastioe (2HaPreierably EEIH@%WQ{?QB@ﬁ grde P et e

|, th is. f d ' [ :
gl ar  edgdetieolEs RTEn (257 S e oA adyel of Pl g Jafnatdl "Sdaea
stiffness. -5 VO3 Q%Exﬁ%n Iﬁ{:ﬁq{%pllzz Al ong the opposite edge, the

“embednent” edge, of we 22) there is forned, in this case, an enbednent
f1 ange port i Die Gpex of theremhbatment fisege patian (28) ankirstesdion; P 480)Wodi ment |

oot or abl o SusyalS B RDAE & enibch Jomm e dib PRedutd SRR RLb 00, 2%
(28), so as ag%éer%?n%wg oVevBAtHdsa! mefAafkmen®s B/ inefely dnoihdRe6uh &f

retention in . The apex of the enbedment flange portion (28) and
repenti on stwhat (&t ba typicalisndlary withoablmitad of an inch from the edge of

h b f i
?;Je?el“it ﬁnoir néf@aqs%?tﬂfgdteﬁst%e%egﬁgférb?&dBgre‘éé)ﬁvP@ﬁ‘m@ﬁS g B HBORE B i v e o
ong the le - i
g B@E@gg of §g§§€ﬁ‘§gért. 55&9?%%)32.)' Opithgs @)Eéréfférrﬁéd aed a

plurality of _ eni ngs Openi ngs are formed as
struck out pefrtilonst Portisheef shettahetal.nr this case thet steuck outqoriams pdf ti ons

w leave openings (32) which will have one straight edge and one generally

5 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 to flow readily through such openings during assembly as
described below. The straight edge portion of the openings (32) may in fact
extend partially into the web (22) itself.

0 Between the flanges (24) and flange portions (28), there 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

5 the web of a complex geometrical shape , leaving diagonal strut portions
extending across the web between the flanges. It was thought that by
forming these struts along diagonal lines, that the heat conduction path would
thus become elongated, and therefore lead to a slower rate of heat
conduction across the web. These shapes were to some extent

0 disadvantageous since they required careful engineering of the diagonal
struts, particularly at their opposite ends in order to withstand shear forces

across the stud. Because the openings were generally triangular in shape
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| eave openings (32) which will have one straight edge and one generally 5
arcuate edge . Thus they will form openings (32) of a sem -oval shape.
They are weloawosrety | ong and wi de so as to permt nmaterialPCI/Guwehias
concrete and aggregate to flow readily through such openings during
assenbly as described bel ow. The straight edge portion of the openings
(32) may in thexforagdaatitivaiv sharpgormars. tTHi@@&ﬁﬁmyniﬂﬂ%érqss nsemdelieen t he

f . . y :
porton of 1t HEOLP RS oA Ll TRBuGED by w538 Sphers, L oMY SefiffiniRine 1.
whol e stud i gndiar dmshdsning.el atively high rate of heat conduction, nuch

greater than that of a conventional wooden stud, for exanple. As already
expl ai ned ealt has néwhesnsurgrisidglydeend dhatdbie pterridraiicegguetioroeam bes t he

b of . ; ; .
exBendi ng acSed ARVALD hecaRen bt fed EramgEaeofe WtboRh fithiiS Hleskhy
form ng thesgugtd 4@ céh@l&( %Weﬁih@@ﬁw tHehaépt he heat conduction path

woul d thus become el ongated, and therefore lead to a slower rate of heat
conduct i on adm assordaacestith thiedseentitapibe web & new pravwdes véth a geries of

di sadvant ageous .Ssi nce they requir careful engin ng. 0 | I

fst ruts, parti tWPQ'rﬁtﬂlaf ﬁ@??'ﬂgﬁp@& §%acggo%oqrﬂg@p§:tbetvgeql\{%%%? é%fﬂgﬂg:r
orces acro i | i [ [
Shape. - 6 WO DPEUTYER SRR I Gs AR [irhier el BF panating ol croowrar 11
co (rjoner 3 . The r‘:;iamaiged lbil grsksoof matal foostheneetbeThe dirgdlardlarRksdbsetinprowde gn
reduced at these corners, to elimnate,splitting,of th al duri

form ng. It REPORSMEESeaNSRNLTRELPHTa dar e ghdy gk
conduction C%v”as@%geéf%? offpwn to the same, or to a greater degree,

Wi t hout formng agonal = struts and conpl ex shaped openings in the web. In

accor dance wiArbuhti@achwsiihe eitctilae opehings thewdges of thaisheatimatas ere Esmed
identical circular openings ( 34? spaced art gl Q the web 202) éat egul ar
equal interv&ver Wﬁe@@n%ﬁﬁgﬁlaﬁ‘@é‘ aérf@nﬂﬁﬁr(rg ¥‘ft"|‘r%]§ %‘ye Bnﬁﬁmq{é 5Ue St?{ cul ar
5 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 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
10 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 least
5 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 slow down the rate of heat
30 transfer, semi-circular openings (42) are formed in depressions (40). The
base or straight edge of each of these semi-circular openings forms a

diameter of the depression. Each semi-circular opening (42) is formed so
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o shaped bl anks of netal fr
_ omthe web. The cir
o cular bl a [
an gipﬁgr"gwl;;ls;)y 1;20rfsecondary manuf acture of unrel ated Blr(zdﬁl:'?grl %/hgrow ae
erye2 of sheet nmetal. Around each of the ci rcwbarCAmbEM2m§s t he

edges of
g the sheet netal are formed over into generally annular flanges

(36), which defi i .
web (22). t’nﬁbgélcag r g 3 g%%&c%rtg ea? e m%-bbﬁﬁf(fsmpdafesactmweh@opﬂiqhe of

and al so addjng stiffness t nrarging the diameter of each openi
o the stud. Be peni ng,
and the opehings are circular, the bent O\Clgrse there are no sharp angl es,

define a s i renasn these . edgs ' 36

edge fl ang%ﬂgﬁgws ossri]@I \M_-Sm@” Mt ﬁﬁg‘f‘ﬁﬁgg%ﬁé%ﬁg(%ggé/rie{?gng%eéer)

tri angul ar (4henilagye oprgq\iglg Rg@q Iggé@dt Qeeia(ﬂ)l ShitRe @l of theltwalh pdrtiomst h

(34) there s def}ned i greater stiffness. Betueen egeh opening
Q’@pﬂ“ l?ﬁg rBndEAPSEIHEE FRartgEdonde again3eyardmeach erd 8? ﬂbeen eral |y

h
i?gr%!gsso_ . e narrowest part of the web t Lok &%%i |
transferprg{jgl?c'??glﬁ’hss(iﬁ)’@”?m}ﬁ'@@fatr\ﬁ‘?ﬂer}%% ﬁ‘@r)ot[gﬁrl%a? 50 O?ul%hgiatear y at
- : ; ' ce clear ) , :
31T S s AR TR AL S L
t|l

functi
t he s!tiopf g]:%gltr%g?t 'F%Zﬁ%@f? geﬁgj:g??bag%%bﬁrtmﬂfﬁ).t oThage EHSEPSTI | furt her
: 1 ul ar i

in the web,s AahepaRiv 0w diic estetofbie H@nsw-ansvefgreewessl)ogzr'Eiélgalsaz 38;0rlnﬁd

order to further slow down the.r &réstic U
openi ngs (4Me and reaulmam@ta\e?}}@%@‘gﬂé‘gg%)a?ﬁ?ﬁée@ﬁgggﬂéacér stfglcghtuogtrjge f
0

each of t i - Ci -
Each sem t]gqsh,%éfgfgwgobie UétﬂEl, openi ngs forms a dianeter of the depressi
r |G (42) is formed so -7 VO PCT/ CAD2/ 01122

Itogft i Iotns ((:gg I' nﬁatéﬁ_@ 1§ Xihie Ny haneandreetaus aﬁ\@nﬁgqﬁ. T?%g%)%%glf@each web

the depr essimamsifagtamd mere %&l@ﬁﬁéh%@*&%}%léﬁhé S@8iudai rcul ar portions in
the web portions (3 . . ! . Opal?ed at each of the ends of
t owar ds eacﬁh@ﬁ&?#(ﬁ%{@lﬁ@&l%%al@b@fﬂlgé op thidhstugis canraw@ra FRadiNgai n
achieved.

The manufacturing process is simpler. The process produces less waste

y using the circular blanks for secondary products the waste is

material, and b

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 length

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.

5 For 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
30 first angled tube wall (54), a transverse tube wall (56), and a return tube wall
(58). The three tube walls are formed integrally with the sheet metal of the

web. The free edge (59) on return tube wall (58) is secured back to web (22)
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web portions (38), on either side of the openings (42). This also results
in creating generally sinusoidal heat transfer paths, which are thus

| onger tMaoo3mogyBzect line fromend to end of the web por ®CarcA028)122 These
factors still further slow down the rate of heat transfer. The end result
Is a netal stud which has heat transfer characteristics close to that of a
wooden st ud.bySanysuitalle means)iisdicatedrganerallyras (BR2). ativiasotlgee bYisept can be

manuf act ur ed ; di | h I h : .
engi neer | ng VAR LR RS Rasus daamiinl e o Mol P08 BEREES ey e
manuf act uri Egurﬁlfrpi‘éeféﬁ:écﬁiﬂ% IR &l sHEs Bf eREsSmetpdpncemdiesfe site the

material, and Dy using the circular blanks for secondary products the waste
is al nost nplinchGeceivesuhedbinedrpotionssoftdheet metaldand/alpveiinens taexpand n

fact be st d f i
Stads  t henmenvsayriRdeTanesun e 8 Tieb reP o e T o et T
readily be Cl"htakm 4 888k bc%rﬂagﬁemygﬁ tﬁ@%b%ﬁﬁéh@éﬁ st bt ARstherast age.

The circular op ngs in studs are nuch nore suitable for construction
t echni ques, SicheRussisEhaplyes posshidltéonguepsrions|(acl skawn) feergdotiethe ces

t hrough t hese openings. 5 For | icati ' '

provi de gtwlgb@ndgm%areym fefioengon s L o dae byd el BiTEhE3Bkong 6
used. e [ - '

al ong one si 8\_é&athgg§r?g\?e;sl’ la%‘ %k?@nﬁ@é? t§ ﬂ%ﬂ?gﬁalggég@eggg\?nn\éf Pﬁlﬁ%ﬂgg% ’

fopmed, conppisgongys.and first angled tube wall (54), a transverse tube

Fhteqrally whana e emRateios oidhedreb (SED TRBSTPER! i BYFOBOPLt ur n
7 R B 2 A 7P 1 080 Sl popies
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,

5 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.

0 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 % inch total may

5 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

0 (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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wel di ng, or by a technique known as "netal stitching". In this latter
process a punch is forced into the two sheets of sheet netal. A female die
opposi t e wbhas/omrsrh recei ves the forned portions of sheet pagt@o2and2al | ows
themto expand outwardly, thus formng sonething like a rivet in the two
pi eces of sheet netal making a secure bond between the two portions of
sheet net al Tmﬁd\IIH@HOthE@h?ﬁ“@@@'1'1§IU§| apstynatgrigLtediePvptirovghdiie portions (not

Two.tbngue. puNPaEnh ftnge 2 T (6B, VA uhe 30050 RpasIeR) By o1 C the

subst anti al | jh@asasthanteriad sUh Batcentrdi is thep, alﬁﬂﬁad M@re@raf@tt he opposite
edge of the web (52) an enmbednent flange portion formed , in this

casfe at aam ahige entice corepagite pang!. camihgbiraplke Bﬁ?dapléh@ﬂslﬁ fORREY strip (64)
is_formed on ortio nt openings (66) are formed in

flange portl%t&?‘%%’gg "ﬁ%‘g.%e%rﬁé%ﬁ%%g%ﬂi of Figs 2,3 and 4. 5 In the use of
ei ther the epRoduABNagfth&h B8 tPansportad td okork sifs. gs'shépanell &n thehebest uds are
assenbled into a grid Simlar to that shown in Fig. and the ends of the

stu(cjis arﬁ lsercans@ijmtmnpaaylogmrmmwrﬂ@tmme buiiding f%brt%ﬁymur'ﬁgtﬂi‘%gf'gt(ﬁds are
used to hold all st.u a framework. The top and bottom studs can
be sinple C-§té'9§|t‘8ﬁ§e SKI§ n@(}?H\} Mnce. o A thin layer of cast material,

such as for EraBTh BacOPe il chiershRE SXRUHRF thabaildiRgoae tioppdafml d or
form. Therr?ﬁg %ormwﬁ4 define the size and hpgeJ of thegflnlshed

papel . In onetukjymrowldedhe@uppertlfalylelacmfg laatslatlmtbéﬁsémot Ve AHBLEGY 1 1/ 2

i nches thick, althoug % |f b

anot her . ConW tp@negsréq@ﬁbf’wgﬁé{ ﬁﬁ%@ '@%Bﬁ%ll%q?ﬁeﬁ@ﬁll?lhg t(r)nay 5 be
swtableln h r & ¢ached
to the enbedrrent égges lrc?;‘a t'§ e%ﬁréﬁgdlﬂéﬁu%ésﬁwgrﬁgﬁgrblnggif Ogl%Héltseb%ata% ?ﬁee

mesh attac hamtersamhanatbnalsgwtheom qmeopemaltqmpéeiemnrhe wpethwithe angl ed
ther et o, 1o BHERTEBCREGSTBONGSerBr i ot tE ner PReRe ARD TEetng
suPtace of tRaTHers 55‘*%%'9‘“@3%” T S e o
St r| ps (30) pobséibie tot probizlecapphel witlyout the use of reinforcing mesh at alle _Ighlge
will permit 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
0 poured.
They will 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.
5 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 these 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.
0 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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subnerged in the cast material, such as concrete. -9 WD 03/008732

PCT/ CA02/ 01122 This wll allowthe still sem-liquid cast material to flow
t hrough twe o3medyeziment openi ngs (32) or (66), in the angl edTf¢anger2(28),

or (62). The cast material such as concrete is then allowed to cure and
set. The entire conposite panel can then sinply be lifted out of the form
by attachi n@ud:hanlem@b@ﬁmentlﬁmwv@m digof. studs. The panel may then be

transported to,a work site. '
seeur ed 1o (WA HyoP SBPIE o S tF Pl et Bl 4 SR el e e e *
exi sting bui e st h' Ebﬂ#é\r-'@ 4 BAd BPaRbogiREt Saltd@s ek e haforedf Thagr
th
bui I di ng, an e gri studs provide the support for EIaC|ng I nsul ation

batts (not ls?mm]ymer?arﬂ:rweypomms (PRen (62) aca exbheddsdina thimvahipaget he
interior walls of the f. d iym |

pahel s can b&YGRhas cBRcS %hf’gﬂgﬂﬁgﬁ%hﬁta&?'ﬁ{ '{{fg%&b%gm g{ hg; trnr)\glrlfled
conventi onal O?]O(F\%rfF‘éeee%'Séaeﬂ (0i4) Br traflytba aebSwalls i(58) atgicriotd | i ght

wei ght concrete, or special high strength 5 concretes, the panel weight can
be reduced. Mt faning simtpamleelrmaﬂsl's;(m qfsa types/\selbmowrmlrpt’r@/ar&earaﬂ panel

thout th f f
\émuchoganel g ﬁg\%ngﬁprﬁgﬁaﬁ%ﬁr@ qhme% r'%S {Zf‘l } %%mt%érr?g? ﬂq%%g&l gl glZ)?t (Can;l or
finishes can b, Hifec BxBtfeobhd [V6)h6r 5@%@@@&@&:@@%@@3@%% veneer s

can be pl ace orm ret ematerla S our ed hey will then
fopm t he ext grégwontiithirswabfaydref brmtbdahguohn amoanrettae(ﬂﬁémtf@na@@redr ect ed.

vl | panel s dechopRECNETBEOL o 18 Betorial vl Brvd sy erreindy iy 0
o o T 8 2 PSS A eierag masresfcas hestn g,
are used t he&ﬁaéhéauczi meegn@aﬁsmeisusTdrda eamposite steacturegfoRmersoy go 8l ves.
a second panel spaced from the first panel (70) defines a hollow wall
5 structure of great strength supported internally by the grid of studs.
For added 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).
0 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 to
another. For flooring, using the composite spaced panels of Fig 7, studs of
5 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
50 ventilation duct work, and plumbing pipes and fittings, in place, in a factory,

under controlled conditions using mass production practices.

-11-



This will elimnate the need for pouring building colums and floors, at
least in lower buildings. o If desired concrete or other such materials
can be powoad/odsBn the interior of the hollow structure, patr/GAaveeInal s,

t hus providing what are in effect cast colums (not shown), to give stil
further | oad bearin%]capacity. -1.0 WD 03/008732 PCT/ CA02/ 01122 Such an
embodi nent | §osm@ks Navevey sfudg of sy s2 Yade Sdnalaes widinragy betssed and the Fig

2, 3 and 4 epbodi oL, ,f ; ot =

erbod; ment ,  KnEagbah 2 48 24 RhyeetheR ol g Ty bafuehE udltofss) o
(62) are enbegddgifichfiods hﬁgrbé’\laééd pangstill pfotiitedsuiking pattiionsisugedsr &0 as
(70), as already described. On the free exposed flanges (24) or transverse

tube wal | s (Sepventicnal buitingearsfions madepfdvodryriscddrvaetl in8 of a type

wel | -known in the art.,, and having. s ed apart.att [

foPmed i nt egrcgpwn@qqglmrgrpﬁr. ﬁgﬂe@geﬁﬁﬁwnsﬁ?%% '@‘iﬁ%m@@géﬁ%ﬁgﬁ any
other sui tab'a%lvéﬁ@(g?‘eh%;gtr%yséﬁbe PhaRNeSIBGPBECUrBIfAcHR lodatye! atd compriteigl |
such as concrete, 8) is then poured directly onto the mesh (72). The
mat eri al wi | finished, iandevemnedrypealladggnd paintad if @ég'rﬁedmefme theyarmkigught
effective bond,securing the cured material in position, attached to the
grid of studd® thﬁ’lécﬁ'@rlr%b@g'ﬂqg €€ ucture formed by combining a second panel

spaced from tfig,sf4 EﬁirY W'ar(dm%)aséﬁ%dlﬁﬁioﬁ grattica o fephads ok wiesies  gr eat
strength supported internally by the grid of studs. For added security the
fl anges (24) |ébor coramsiienaky weed for(@sp)ingfin ehd plasigEng mag asinting walis.wi t h

i st ons. | n Fareking ga Gtharisneth f i sies ReFid’s a0f Rhaa% B¥Bope as
:gg\ype( Elo%d?)(%?va hll?gléggg\%%:llsa e Wﬁg{éﬁtwum‘%ﬁ%ﬁso@%ggﬁg?el ?g ht er
gauge sheet gpeiced iftervalerierepgibngailhess inderdatimesvinay bgaogezig@agot her
ZBB: : g:{ : ggsﬁagsclnr%llp%rttle¥nta2eshso erlch)rf ér?yaétlhgpfaaﬁfemt Qlﬁta%tléj sfjosr tﬁg%u\{&gé’e.f rom one
5 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
20 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 elongated and linear. The
”word” triangular” is therefor used here as suggesting the general shape,
)5 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
30 with an annular edge flange (not shown) as in the case of the previous

embodiments.
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anot her. For flooring, using the conposite spaced panels of Fig 7, studs of
5 up to say 14 inches in depth may be desired in sone case, and nade of say
12 gauge wotoaloos7¥his wi || provide great savings in materi CTaogr/o12nd
savings of costly down tinme on site, which are normally experienced while
thick concrete slab floors are poured and then allomed to cure. Such

conposi te fl obike widks hasserarohradswehtPewWa $THaken depressignahtPQ) and

ventil ation i.pe

vent 11 et on g R0 foRbAl i AArRERCS, SO LISAANGRenhl (AR oiRed
WO 03/ 008732 irPeA&1-a8RfdEbic (106 randet D) é@%ﬁ@e@hadémbdmntglhm@ aaexnc hes
w dth may be used and forrred of 12 to 24 gauge netal. For interi

bui Iddl ngbpalr gf eeohvaRE?) lis med w@pacﬂaﬂeaa@l |||6ﬁ§r repegment &y mat'é’ﬁc("@@? | |
roduce bui | dj tit
Pade of two PRSI chpt SuPraRknfRebingS TOMER safeq Hibh Bk PRbS ' O

partitions nmpg®) fop pb@éégéﬁ@f’cdﬁérbté’@r\(@ag@%@lt@&br lozgtirgthagmpextiotmatiey can be
made in a secure factory location, and conpletely finished, and even dry

wal | ed and p4l@f)eef eédchiweb (82) saserelydn ereanehoécepeeiht11®o t he act ual

bui | d
costly on i LeckBgionds {BAaRt RmaR g ORI g U BRRIBSEFEs T8l oF ng
and pai nting c‘é@{a'o‘ﬂhe Fﬁ?ds é%ﬁu@eﬁlbbbimémrt h%l’esétlds@;mwm é)thdj'mtétthlélS of Figs

5 and 6 the angled wall 54), and the return wal (58) may be forned
wi toh i ndent atsecasd (&2l af cmemj(h‘lﬁb tnlacling iireplacsl d:nujrlng'h'@%’ (n®8ent ati ons

i tabi e for srRwr e B90ARsOR 3RS iRl s Al Eee MRl 1 ki

8. This study éaé%Hb%thFl?? used in fabricating a two-panel spaced
structure si m ar to Hi nost cases this stud would be used for
sonewhat | i ght will mappeqzmﬂatedalnatanskhe f@(‘eghmggﬂeaqupb@nlﬂde penhegoensflanegavi er

der e ot germrny dePiond§al and S tivionaot apse0) of 6 B4 RPENa"  om 4
generally t u%s@ﬁb@&%ﬁd‘céﬁd@ﬁ{ h9BehP4) defined angles. This is simply to provide
added stiffness.
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
0 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
5 in the manner described above.
However it will be understood that with minor modifications studs of this type
could be used for general purpose studs, for 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
30 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).

-13-



Bet ween the webs (92) are defined generally inverted triangul ar spaces
(96). The webs and the spaces are not truly triangular since the apex of
each web w092)od7s2 f | at t ened, and t he apex of each space i Pcalovwgatied ,and .
linear. The word" triangular” is therefor used here as suggesting the
general shape, wthout being in_any waéllmtlngtoas eC|f|ctr|anguIar

definition. Betweentheflaegeeiiese imaivb (186), fosmed Wity larger rentsak@iraws’ as

t he t ubul

T ust rat od SPRERosEbaiv b YEE aBiat boids B s BBR rget%ébfeﬁ@é““
formed with ?Mﬁ)r%rfoﬁhéélé'dﬁiceﬂpﬁw oertifgs 138 aneEthve3semMtirdulanoperingar
edge flange (not" shown) as in the case of the previous enbodinents. -12 WO

03/ 008732 PC(14M02/ 01122 At the wider base edge of each web (92) two

Seri - ci rcul an TeaHRAG Ot OF wspayalieial Gaifkh, 00 B PeybpBENidel )

as in the eardr'o?heévﬂé?@'amgétrﬁetamﬁs@ﬂ%a gnanﬁ@a@h applick®s.is formed with a

flattened |inear enbedment fornation and semn -ar cuat e enbednent
openi ngs 108 Fagsa’lﬂmmleﬂfl Eh@Wlﬁg@ﬁmefél mr@@se(s@tzq of beadd §aysinyfardodmast e and

aggregate, for | ocki n f I

in a panel of td ?é‘i’ g@)’]g?{ E% %u¢§88§gh@) O‘?ha %F\rér@g S%f%éhasteﬁg{fa?/
edge formati Qﬁalﬁ%ﬂér fibd ﬂ@)rﬁnﬁﬁon@ﬁﬁ?z 952} hemiddias Beﬁﬂd Witk festdirtesdconthese
| oops will exte into the second panel of concrete (114) for |ocking in

pl ace. Furri rigstenitys((168-13t)own) woul d usual |y be attached to tubul ar edge
formation (9

that i n e rstegen e doee FiRGRe ThedDnsthilaven gt o B 08¢ or

(62) and the g e‘?‘{tr%”E aﬁlaﬁégsnuﬁgél @ésxmwéﬁn&&‘lﬂand@vq&?% Befegscr i bed and

shown as bent | ned This Is sinply to provide added
stiffness. | m@m;ssmse(sezhameformdfa@aaaneﬁwe:omrmnge (he@)eangshave Bafpie
continuous circular openings (164).
.5 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.
20 Thus as shown in Fig 15 a stud (170) may be made which is generally similar
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 (176) are, in this case formed
along a diameter of the depression (174). Side edges (178) (Fig 17) of the
25 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
30 (182) which are non-circular. Each opening (182) has one first corner (184)
which is formed around an arc of a circle having a first radius, and has two
further
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radi us. Such a feature is shown in Figs 9 and 10. The stud (120) has the
same | arge openings (122) and indentations and snall openings as the studs
of Figs 2w®,04/0887and 6. However the enbednent flange porti @e3/@wdotieeention
ﬁdge strips are fornmed by the snoothly curved radi us bend portion (124),
aving openings (126) along . its length. The studs described are intended
for use in r&om@ﬁdéﬁén%%wgru@h@r%mn}%r%pgnd@r%h@\ﬁeg@armws lgsg dhamed

o use I n r EPAIRd ; (PYNd SIS A
This type ol drasdeiiedipdr ShRIPAR diifinds (Bo] fRES dERRLE SARarassst uts of

const ruct i on,edyeqtBey andwwb livear sitlccedymzal92pr Theside edged el dR)idrdi ng
exterior or not. Figs 11 and 12 illustrate one form of _general purﬁose st ud

(T %30). ghi( s jangledmgraior ess agapalyt igtheftransysrse dmansion phtheestyd: dssect s.
he stu 130 | Sk i angul ar flanges (132-132), wth
fiBst and sece?&w%ﬁaa%* E’é'ﬁ??@%@i‘%ﬁ%@)@%&s %0 05/ 008733 PET) CAD3 1132
Bet ween the fin@em bpaniags aré aneinged 3 tharfiredcormets (1849 eilteneatingaih
circular openings (138), with annul ar flanges or rings (140 as before.

: ) . g
Depr essi ons  direehpniam boeranening e naxtdhop denaife thestaz (thdidn a
sem -ci rcul ar_openi nas 144) . 5 t (130) can be used for general
constructi On,ge&%&allyaﬁgbzga(gr@%i e%%gﬁ?&ﬁ%%& heavi er gauge netal, to suit
many di f f er enf, {RRRAIEEAIhRMS thd LBSUIABdep@sitbneli996 pageivemall it plottedst ud or
beam (150) simlar in many respects to Figs and 6. The stud_or beam

E) 1?1)) has_fih rapienamgs ()@ dascrinadsbaver ane farrasees shewp isbiats) , formed as
efore, wmt I r

formations ( 8{ W@ﬁ%@i&ﬁ&%&gjs?%%% %ﬁgfe%&gtq \%ﬁﬁ?ﬁ%’&é@ﬂb\é@ x?(f)éa)lh@(':é lrjg 3I ar

openi ngs (158?82_with annul ar flanges (160), as before. Depressions (162)
are formed adj acent the openings (158) and have sem -
Flanges (200) are formed on right angle bend portions (202). A further

simplified embedment flange (204) is shown in Fig 19 which is also suitable.

5 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 described
above.

20 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. [t will also

25 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.

30 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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circular openings (164). .5 The stud or beam (150) can be used for general
construction, and can be nade w der, or of heavier gauge netal, to suit
many di f fwoeanosappl i cati ons. Various nodifications nmay becrad@2ion2eert ai n
ci rcunst ances, which may either facilitate manufacture of the studs, or
may inprove their strength, or may achieve both advantages in sone cases.
Thus as showasilimif@idgolmyaofthedspetifio)featyedas degeribed. dvticompspeends 9!l si ni | ar

to those described .above, having a circul i i ) descri bed
" Lovever | nobHh $oRagans erao 2 paps aufifalle SHPY JBGF Abenhedldie v

el ongated sl otted openings (176). Openings (176) are, in this case forned
al ong a dianeter of the depression (174). Side edges (178) (Fig 17) of the
25 depression (176) are forned at an angle to the plane of the sheet netal
in the depression, for added strength. Such slotted openings provide a
barrier to heat transfer through the stud, wthout materially reducing its
strength. In other cases (Fig 16) the stud (180) may be nade with main
openi ngs 30 (182) which are non-circular. Each opening (182) has one first
corner (184) which is fornmed around an arc of a circle having a first
radius, and has two further -14 WO 03/008732 PCT/ CA02/01122 corners
(186-188) which are fornmed around arcs having a radius |less than the first
corner (184). The main openings (182) thus define a |linear base edge (190)
and two |inear side edges (192). The side edges (192) are angled nore or

| ess diagonally to the transverse dinension of the stud. The 5 edges (192)
define diagonal struts (194). The nmain openings are arranged with their
first corners (184) alternating in direction fromone opening to the next,
thus locating the struts (194) in a generally zig-zag pattern along the
stud. In this enbodi ment the circular depressions (196) are forned with
slotted
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.0 openings (198) as described above, and formed as shown in Fig 17. Any of
the foregoing studs can be made with enbednent flanges (200) (Fig 18).

FI anges (WOOp/0es782 f orned on right angl e bend portions (202CT/GAokutizher
sinmplified enbednent flange (204) is shown in Fig 19 which is also
suitable. .5 In this case t g ﬁ@gedrrent flange (204) is sinply an edgew se
extension of the web of theCkf In both cases | ocking portions (206) are
bent over for enbednent , and enbednent openings (208) are fornmed at
spaced intervals as described above. o Many of the studs described can

al so be formetl , a4 cehipasitercoRsguUEn pandi (40) ah@hEV'rmggaltlam rbarze’ng&hafvi ng a

descri bed apdS! %&ﬁ%@ﬂ‘i@nfgr‘m@?@@ timeyaniohShas F. S i én%dge
strip (214) v ﬁrn sfud<18 din%‘ﬁghgrge £ u@@%v@%lﬁe&ﬁeﬁﬂ%ﬁﬂons WHich ¥

enhance the pertornmance o the st In many cases. It w al so gr eatly
facilitate thembaddsd irdo tioé casipdrai andlobivestarizet] bgent studs, in a wall.

Such insulation may be in_the for att th th
i nsul ati on meSAEC] ?ﬁ'@lﬁ@'”f‘?frcmgo?tug% g@?"%‘ﬁ%@l"}’%ﬁ @%ﬁﬁ@w %e‘% %as Sepl agti C.
Such bl ocks a\K/ﬁlCF\'lQbﬁt @ﬁ@eﬁﬁ@dﬁ%é’ aﬁ‘%uds havi ng the fol ded strr ps (214)

will be nore suita I'nsertio such rigid blocks, than other forns

of studs. 30 dheanfakediengg (24) f@rn‘ilesa:rn ﬁrdmmdge preferred enbodi nent of
the invention which is given here by way of exa ﬁg . The invention is

not0to be takdh angy@en@gg%@l@di@?qu@ﬁd@ggg@;@@ Lé@r ed to any of the

specific feat Lot OF
t hereof as co %i%a]btaeﬁlnﬂeerﬁ?fan?ggj &ﬁ %‘@remérﬁ%%%gﬁ]@athl arpﬁrjg)%he gb%éom?oosmz
PCT/ CA02/ 0112geb G déRelio s%r@ﬁ@p(ﬁdgee construction panel (10) and having a
thin panel (12) of
an embedment edge strip (30) formed on said embedment flange portion;
and,
L5 a plurality of spaced apart embedment flange openings (32) formed in said

embedment flange portion .

2. A composite construction panel as claimed in claim 1 wherein said
embedment flange openings (32) are formed by a series of semi-arcuate

20 openings (32) located spaced apart lengthwise along said embedment flange
portion (28).

3. A composite construction panel as claimed in claim 2 and including

web main openings (34) of generally circular shape formed through said web
25 between said embedment flange portions and said free edge angular flanges

(24), and edges (36) 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

30 generally circular depressions (40) formed in said web between said web

main openings (34) and said angular flanges (24), and between said web
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cast material, and a reinforcing grid of sheet netal studs (14) and top and
5 bottom studs (18), in which the studs have enbednent portions which are
enbedded wotos/ovd162 cast panel, and characterized by; each @CTazi00/01122
reinforcing studs (14) having a web (22) defining a free edge, which is
not enbedded in the panel; an angul ar flan% (24 ormed on said free edge;

f
:‘_Faﬁgeagglrj!t ?m@ﬂg@%ﬂmg’ﬁp(%é@ﬁdﬁﬁl%mbﬁd@iﬁj} ?'é‘ﬂ&:lﬂ%ﬂ?fb?r (%agar?@élb%ﬁ?' g dnent
: : , e edge :
to said free?g%gi(?@%&mgh%ﬁi&g ge'(gﬁ){)@)( 30) ?or (rzedsgln sa;Ng enggg(rjnssln:e

flange portion; and, L5 a plurality of spaced apart enbednment flange

openings (32) formed in said enbedment flange portion . 2. A conposite
const ruct i on SpanelA aonepesiteeepristruction panelpefleirmed # glainabwhasin seichnge

i 32 f . i sen - i
Pt o4 spacttPthBabParE v 855 B3 SbuiEe bre TP fRn I s e )
3. A conposi tRyrGOMSIIBICIvhith A_Nedrrdgercataibted thenid pommt 2f sal web) ating  web

mai n openings (34) of ‘generally circular shape fornmed through said web 25
bet ween sai d vémdretneaid doemings é&t@f@dge@m towpads said nafgvelRpitians ff anges

(24), and ed es 382_9 fsa}f}x\iq%ggiil\rﬁ&:hﬁ{ﬂogggni ngs being fornmed out of the

pl ane of sai continuous ring. 4. A conposite
construction panel as claimed in claim3 and including 30 generally
circular depressions (40) fornmed in said web between said web main

openi ngs (34)6.and Aabrhpasijalcanstrictinreparielas, clamedet vlieivh 19a¢lddingb - 17 WO

por t1 ons. (28)7 R OBBENPR4ES) PADRIRSI A "RASHUF sai d depr essions (40). 5. A
conposite construction panel as clained in claim4 wherein said

7. A reinforcement stud (20) for use in forming a composite construction

panel (10) wherein the panel is formed with a thin panel (12) of cast material,

.5 and a reinforcing grid of sheet metal studs (14) wherein said reinforcement
studs (20) have embedment flange portions (28) which are embedded in the
cast panel, and characterized by; each of said reinforcement studs (20)
having a web (22) defining a free edge, which is not embedded in the panel;
an angular flange (24) formed on said free edge;

20 an angular edge strip (26) formed along the free edge of said angular flange
an embedment flange portion (28) formed along the opposite edge of said
web, opposite to said free edge;

a retention edge strip (30) on said embedment flange portion (28) formed out
of the plane of said embedment flange portion; and,

25 a plurality of spaced apart embedment flange openings (32) 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 flange portion (28) is formed
30 at an angle to said web (22) herein said embedment flange openings (32) are

formed by a series of semi-arcuate openings (32) located spaced apart

lengthwise along said embedment flange portion (28).
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5 web between said web openings defines generally hour-glass shaped web
portions (38), which are narrower at about the md point of said web, and
wher ei n swod3omIat ngs (42) are directed towards sai d narr @egrcAsentizons of
sai d hour-glass shaped web portions. .0 6. A conposite construction panel
as claimed in claim1 including a tube formation (532 fornmed on said free
edge. 7. Aré& nforAéﬁﬁﬁ@rcﬁtmﬁiugZWLﬁ@rmlﬁ@@mﬂﬁE\‘Qﬁrﬁp@@ acHpistippPanel

of "cast mat ereamed G Shdidina s iy Sfietan Rripiinees (12
wher ei n sai d g0 WERRAWEREH ssidlémbedMent dikhgerdetorns(28) anpsaid arigutars ( 28)

whi ch are enbedded in the cast panel, and characterized by; each of said
r ei nf or cenentilagged$24poand rdgen(Ba) afsgiq opgnines beingfoamedutshfe plamnech i s

not_ enbedded i.n _the panel ; n : flange (24) forned on said free
edge; 20 an ﬁ&@fcgwegdﬁté) %PP&H‘%%%r med al ong the free edge of said
angul ar flange an enbednent flange portion (28) forned al ong the opposite

edge of said web, opposite to said free edge; a retention edge strip (30)
on sai d enbedifent f1 Amginfpming stwud( f8)useonfedipgta compesite pPRFEIGIPNs ai d

mbed fl ion: and, 25 a plurali f
Fl'ange openi te0el S804 BTHRE" £ <Bimda e i L o d inRaEG SRRl SRERR™
rei nfor ci ng %}éﬁ?egﬁmé'&ﬁ?);f%rﬁéﬁ gﬁ B8icEwsl9 BRRFSrEsHIBNESL Hizlin openiagel(34ps

claimed in darm said enbednent flange portion (28) is formed
30.@at an angland saidampulatilaRes (Bé) eand betweembdaidveh maimageniBesitAls (32)

are fornmed by a series of senl-arcuate o i ngs, (32). .apart
| engt hwi se a|%ﬁb8%'§iedﬂ'%%88ﬂgﬂﬁ"9q B '8”52‘?& o%‘d( é%?%lhb%&%@?ﬁ&@%
PCT/ CA02/ Qll%id%ep'rbesrs‘?ér‘ig.pr cing stud for use in formng a conposite
construction panel” as clained in Caim?7 and including web mai n openi ngs
(34) formed through said web between said enbednment flange portions (28)
and sai d angu1l 1§r A reinforcing stud for use in forming a composite construction panel
5 as claimed in as claimed in claim 10 wherein said web between said web
main openings (34) defines generally hour-glass shaped web portions (38),

which are narrower at about the mid point of said web.

12.  Areinforcing stud for use in forming a composite construction panel

20 as claimed in claim 7 and including a tube formation (53) formed on said free

edge.

13.  Areinforcing stud for use in forming a composite construction panel

as claimed in claim 12 and including a series of generally V-shaped web
25 portions (92) extending from said free edge;

an apex on each of said V-shaped web portions (92);

an embedment portion (108) formed on each said apex; and,

each said apex having an embedment opening (108) formed therein.

30 14. A reinforcing stud for use in forming a composite construction panel

as claimed in claim 13 and including web main openings (98) formed through
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flanges (24) , and edges (36) of said openings being formed out of the
plane 5 of said web into a continuous ring. 10. Areinforcing stud for use
in form nMgoa3oesTpDsit e construction panel as clainmed in RETATAARNEAR21 N
claim9 and including generally circular depressions (40) fornmed in said
web between said web main openings (34) .0 and said angular flanges (24),
and between saiddvelein aairid/-@gehedl@@b(mjlon%rﬁﬁcb%qigﬁseﬁfcﬁﬁi?r@@?nfﬂgé@”%orti ons

28), d i 42), f d wi thi S Al ' . i nf [
Stud for userdTIeER Y arans P ok d viebn Itp o E BB i g 51 e T "o
clainmed in claim210 wherein said web between said web nmain openings (34)

defines generally hour-glass shaped web portions (38), which are narrower
at about the16id Paiemfording atugl ferbiselip. fomning; s e@MEPAItE soRrY@ionrangln

form ng a conposite construction.panel 0 as L. i L

i n&l udi ng a BB AMEchR G f%?f‘gf"g&H@é‘go‘??%eéﬁ'V ?'@ga'l @%%”8?‘5'%‘3? (i@ﬂ)
reinforcing fér&%d‘ B s &/-Rap & WeHpartioASROS) hetweensizidivebapapdnss ands
claimed in claim12 and including a series of generally V-shaped web -~5
portions (92kaektubedbrmafionhIaand cperingsi(04) dormagrk witbn s2ie KepfesHers

V- shaped web Eortions (92); an enbednent portion (108) forned on each said
apex; and, ehtP)sai d apex having an enbednent opening (108) fornmed therein.
30 14. Areinforcing stud for use in formng a conposite construction panel
as claimed in claim13 and including web main openings (98) formed through
-19 WO 03/ 008832 AGH GaGddflraakinga compbsitencergtaictios anel (1hYpor t i ons.

o 0 O caan AP Dl o finGriE Pt 2, A AAG s, neP, Tt
Corbesi s o PSR RNl Ty gk b et mm oo cithng: |
(92) bet ween gighddwith oneanotierarsdd with cross members (18) arranged
transversely at the ends of said parallel reinforcing studs (20) thereby forming
5 a grid of studs, said parallel reinforcing studs (20) having embedment flange
portions (28) thereon, and characterized by ;
pouring panel material into a form shaped to provide a planar cast panel
(12);
placing reinforcing mesh in said panel material;
20 placing said grid (14) of studs over said panel material in said form and
lowering the same until said embedment flange portions (28) of said
reinforcing studs (20) are at least partially immersed in said panel material;
allowing said panel material to cure, and removing said formed composite
panel (10) consisting of cured material with said grid of studs secured in and

25 extending from said panel.

17.  The method of making a composite construction panel as claimed in
claim 16 and wherein said reinforcing studs (20) have embedment openings
(30) formed in said embedment flange portions (28), said panel material

30 flowing through said embedment openings (30) and integrally bonding around

said embedment flange portions (28).
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said tube formation (53) and openings (104) fornmed within said depressions
(102). 0 16. The nethod of making a conposite construction panel (10) by
assenbl i ngoaspbsrsal ity of reinforcing studs (20), each havcmgAsebsi2ai t h
openi ngs therethrough, in parallel spaced apart relation with said openings
aligned with one another, and with cross nenbers arran

18 d. .
]'Eransversely1§t t Hbeanadhogiofsaaking & GaMRISites s USHAL PENGUR ?’?dﬁ‘egh%reby
enbedmant 1 SR oapd iiidaipd3he sl & pdtiit BHE6m Baicdiet (ke and O 1O

panel nateri altatiihg sari@fdnHe edwst dfesai eiiodq14) prackr fromstaig amiledn(et) ;
placing reinforcing nesh in said panel material; O placing said grid (14)
of studs oveflasge @opéens (A%t erial in said formand |owering the same until
sai_d enbednent flange portions (28) of said reinforcing studs (20) are at

| edst partially imersed in said panel material; allow ng said panel
material to cure, and renoving said forned conposite panel (10) consisting
of cured material with said %rid of studs secured in and 5 extending from

sai d panel. 19. Thesteet dlod (GBOharchimadd sd@i t and dndludingt iseGRRNkl  as

peni ngs. (36Tok B AnoR {18aT B it e e RBH STt g ddh netReR RERC™

material 30 flow ng through said enbednent openings (30) and integrally
bondi ng around said enbednent flange portions (28). -20 WO 03/008732
PCH CA02/ 0112D 1 stiiebstust (160) a8 clgikiedgh glaienbasptieclegingt rase¢uK hRfel as

clainmed in claim17 and | di ng, the st f . i_n : d said panel
(78) and attachi rf@"@%th%n {@)ﬁ%mé%b%?%? oﬁ%r%aﬁj%gfg’e( %E?a'?‘gsqng@'e from sai d
enbednent flange portions (28). 5
21. A steel stud (170) as claimed in claim 1 and including an elongated
slot (176) formed in each said depression (174) defining arcuate

5 portions of sheet metal within said depressions, on either side of said

slot.

22. A steel stud (180) as claimed in Claim 1 wherein said main web
opening (182) is non-circular having at least one first radius corner
20 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
25 depressions (196) are formed in said web alternately spaced further
apart and closer together adjacent said first radius corner and said

lesser radius corners respectively.

30 24. A steel stud (170) as claimed in Claim 21 including edge flanges (178)

formed in said depression (174) along either side of said slot (176).

-21-



19. A steel stud (130) as clained in claim1 and including a second
angul ar flange (132) on said stud renote fromsaid first angular flange
(132). .wWoaB/ #8731 eel stud (150) as clained in claim1l anecrrioading a
second tube formation (152) forned on the other said edge, of said stud.

21. A steel stud 70) as clained in claiml nd ncl udi n n. el ted
slot (176) f@#edgiﬁeélaﬂHdéa @%5‘%&3@%&0'@!‘?4)'“&@!@@#%'O%Pgééﬁdl%@g‘a

portions of sheet t id
ot 22, “A ot ol HEA 71PhE el SRpSE ERGE B o RIS R i
openi ng (182) is sheetonetalliasrebrigng at | east one flrst radi us corner O
formed as an arc of a circle having a first radius, and with two further

| esser radius corners formed as arcs of circles having radii |ess than

said first radius. 23. A steel stud as clained in daim21 and in which
said circular 5 depressions (196) are fornmed in said web alternately spaced
further apart and cl oser together adjacent said first radius corner and
said |esser radius corners respectively. 30 24. A steel stud (170) as
claimed in daim2l1l including edge flanges (178) formed in said depression
(174) along either side of said slot (176). -21 WD 03/008732

PCT/ CA02/ 01122 25. A steel stud (210) as clainmed in claim1l including a
folded strip (214) fornmed al ong said angul ar flange (212), form ng a double
t hi ckness of sheet netal thereal ong. -22
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