1 STEEL STUD W TH OPENI NGS AND EDGE FORMATI ONS AND METHOD FI ELD OF THE

| NVENTI ON The invention relates to steel studs or structural nenbers forned
wi th openings, and wth edge formations, forned around the openings. In
particular the studs are formed wth edlge formati ons along at |east one
side of the openings, which are formed with at |east two bends at
respective PIERL §%&j|%WUI'THW'@@MNDQQ&EOWAEQMSMDMEFWDst ud.
BACKGROUND OF THE | NVENTI ON Steel studs of a wide variety have been
proposed for erecting structures. Usually such studs are used to repl ace
wooden studs. Wod is a relatively poor heat transfer nedium Heat |osses
t hr ough i been a significant problemin the past. Metal
st uds thﬁg%iﬁ-jc we\rh)ms_&ri?.%ver, do create a heat |loss transfer path

t hrough the wall or other structure. This results in cold patches along the
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propose&dgtklreduced heat transfer properties. These studs were forned
with generally triangular or trapezoidal openings, in the web, while the
two edges were forned with bends, as before. These openings were
positioned so as to define diagonal struts extending across the studs.
Heat | osses were thus reduced since there was |ess netal through which the
heat coBACKGROUMDOFITTHE INRENTIONTf er path was somewhat extended due to
t he di agonal placement of the struts. However when these studs are
erected, it is usual for the builder to run services through the studs,
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speci al i zed
P studs are used to replace wooden studs. Wood is a relatively poor heat transfer

medium. Heat losses through wooden studs has not been a significant problem in the
past. Metal studs having solid webs however, do create a heat loss transfer path
through the wall or other structure. This results in cold patches along the lines of the
studs. Condensation, known as “ghosting” appears along these lines.

Such studs usually were formed as a C-section, i.e. there was a central web, and the
opposite side edges of the web were formed into edge flanges. Several such bends
were sometime incorporated in an effort to get greater strength, while using thinner
gauge metal. However this did not overcome the heat transfer problem. Accordingly
metal studs have been proposed with reduced heat transfer properties. These studs
were formed with generally triangular or trapezoidal openings, in the web, while the two
edges were formed with bends, as before. These openings were positioned so as to
define diagonal struts extending across the studs. Heat losses were thus reduced since
there was less metal through which the heat could pass. Also the heat transfer path
was somewhat extended due to the diagonal placement of the struts. However when
these studs are erected, it is usual for the builder to run services through the studs,
within the wall. Where the openings in the metal studs are of these specialized
generally triangular or trapezoidal shapes, the services, in many cases conduits of
substantial diameter, must be able to fit through the openings. It is not possible to the




general ly triangular or trapezoidal shapes, the services, in many cases
conduits of substantial dianeter, nust be able to fit through the
openings. It is not possible to the 2 builder to cut away any of the

di agonal struts to provide |arger openinés for services, since this would
drastically reduce the strength of the studs. The shape of these openings
tended to restrict the size of the conduits which could be passed through
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occur. se in cutting these studs to length. The openings
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facing the opposite way. Cutting such studs to length requires that all of
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massi ve panels to the exterior of a structure also presents serious
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netal SRR {l@@tglgyfacmg one way and the next facing the opposite way Cutting
such studs to length requires that all of the openings of a particular orientation, in all of
the adjacent studs in a wall frame, shall line up. This required to facilitate passing of
services through the studs. However due to the alternating orientation of the openings,
this requirement resulted in cutting off end portions of studs equal in length to the space
occupied by two of the stud openings, in many cases.

Concrete panels are also in wide use for attachment to the exterior of structures to
provide for a wide variety of functional and aesthetic effects. Concrete panels are
usually of relatively heavy thick material of great weight. Great costs are involved in
materials, labor transportation, and erection of such heavy panels. Attachment of such
massive panels to the exterior of a structure also presents serious problems.
Proposals have been made for using panels of reduced thickness. Such panels are
reinforced by a framework of metal studs. Usually the metal studs are partially
embedded in the concrete. They provide great strength to the panels, and also facilitate
erection and attachment of the panels to the structure. Usually the inside surfaces of
the resulting walls are covered in with wall sheeting, typically plaster wallboard. The
sheeting is often attached directly to the metal studs. The space between the concrete
panels and the inner sheeting is usually insulated with suitable batts or the like.



enbedded in the concrete. They provide great strength to the panels, and
also facilitate erection and attachnment of the panels to the structure.
Usually the inside surfaces of the resulting walls are covered in with
wal | sheeting, typically plaster wal | boatd. The sheeting is often attached
directly to the netal studs. The space between the concrete panels and the
I nner sheeting is usually I nsulated with suitable batts or the like. 3
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Is requirement resulted in cutting off end portlons of studs equal in length to the space

.occupied by two openings, in many cases. This was waste metal and increased the
cost of the building.

It has now been surprisingly found that the use of the specialized triangular or
trapezoidal shapes of these stud openings, is unnecessary.

Heat transfer reduction is possible , by the use of the invention, using openings with at
least a portion of the opening being defined by a semi-circular radius. The remainder of
the opening can be defined by an extended linear edge. In other embodiments the
openings can be shaped with four sides, as a quadrilateral,

This means that the size of the conduit passed through the openings can be increased.
The openings substantially span the distance across the web, between the edge flanges
of the stud. By the use of the invention it is now possible to form openings which can

accept conduits having a diameter equal to the distance across the web, between the
edge flanges of the stud.




The openings substantially span the distance across the web, between the
edge flanges of the stud. By the use of the invention it is now possible
to form openings which can accept condujts having a dianeter equal to the
di stance across the web, between the edge flanges of the stud. 4 This is
a great inprovenent over the earlier triangular opening configuration.
Previously this was not thought to be possible since openings mﬁth
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Semi-circular openings avoid the problems caused by the comers of the triangular or
trapezoidal openings and splitting of metal, and results in a much stronger stud. The
use of semi-circular openings greatly facilitates high speed manufacture of such studs ,

since cutting to length becomes less critical, and there is less stud length lost in the
process. |

The same is also true of studs having larger quadrilateral shaped openings. This leads
to further economies.

In both of these embodiments of studs the openings define service pathways for
cylindrical service conduits. In each stud the conduit diameter can be equivalent to the
distance across the stud between one side edge of the opening and the other,
transversely across the stud. This means that the conduits can pass through any

opening in the stud, regardiess of the orientation of the opening in the stud. This greatly
reduces wastage of sheet metal during manufacture.

Mugch larger conduits can be accepted.

Another factor is earlier designs was the thought that it was essential to remove as
much metal as possible, in order to reduce heat transfer problems.




transversely across the stud. This neans that the conduits can pass through
any opening in the stud, regardless of the orientation of the opening in
the stud. This greatly reduces wastage gf sheet netal during nmanufacture.
Much | arger conduits can be accepted. Andther factor is earlier designs was
t he thought that it was essential to renmove as nuch netal as possible, in
order to reduce heat transfer problens. 5 It has now been found that this
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The blanks of sheet metal removed in this process, are of smaller size than was the
case in previous triangular stud openings, notwithstanding that the openings themselves
are larger. This leads to economies in the process since the blanks are smaller. Slug

ejection problems in the manufacturing machinery are reduced and there is less
wastage of metal.

The semi-circular, or quadrilateral openings reduce the problems for the builder who
wishes to pass service conduits through the studs within the wall. Much larger diameter
pipes can now be fed through the studs, than was possible before. This leads to less
sales resistance due to a greater acceptance of the product in the market place.

These features can be used in studs having edge formations for embedment in
concrete.

The features can also be used in forming much heavier duty studs with the edge
formations formed into a triangular tube shape.

Even stronger heavy duty studs can be formed by severing a single strip of sheet metal
along a zig-zag parting line, so as to form two separate strips of sheet metal. These two




pi pes can now be fed through the studs, than was possible before. This

| eads to | ess sales resistance due to a greater acceptance of the product
in the market place. These features can be used in studs having edge
formati ons for enbednment in concrete. The features can al so be used in
form ng nuch heavier duty studs with the edge formations forned into a
triangul ar tube shape. Even stronger heavy duty studs can be fornmed by
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systemis disclosed in US Letters Patent 5,207,045, inventor E R Bodnar,
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t he f orfagbinagleaiodt useder obj ectives the invention conprises a steel nenber

for use in supporting structures and having reduced heat transfer ‘
characteristics as conpared with solid web studs, and having a web defining
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applications. In particular however it will have advantages in the reinforcement of thin-
~shell concrete panels.

SUMMARY OF THE INVENTION

With a vie\n{ to achieving the foregoing and other objectives the invention comprises a
steel member for use in supporting structures and having reduced heat transfer
characteristics as compared with solid web studs, and having a web defining side edges
and an axis, a flange on at least one side edge, openings through said web at spaced
intervals therealong, of predetermined size and profile, at least a side portion of said
web removed from said opening remaining attached integrally to said web, a first bend
formed in said side portion, a second bend formed in said side portion spaced from said

first bend, said first and second bends being formed along axes parallel to said web
axis. '

The invention further seeks to provide a steel member as described including

depressions formed in said web at spaced intervals, and slots formed in said
depressions to reduce heat transfer.




web renpved from said opening remaining attached integrally to said web, a
first bend fornmed in said side portion, a second bend fornmed in said side
portion spaced fromsaid first bend, said first and second bends being
fornmed al ong axes parallel to said web axis. The invention further seeks
to provide a steel nenber as described including depressions forned in
said web at spaced intervals, and slots forned in said depressions to

reduce freatintéstisf | o) t her .seeks,to pravide a steel.
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seeks to provide a steel nenber as described wherein said openings are of
a shape_defining a |linear side edge, and an arcuate side edge, said side
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steel nenber as described wherein said flanges are forned at an angle to
said web and including a planar wall extending from said flanges nornmal to
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wal | s, an edge of said side portions being captured in said |ips whereby
to formgenerally triangul ar shaped tubes. The invention further seeks to

provi delle doeahtiorefintherasedks abi PRAI S 8tdblSindfb Oéiidﬁl%rigéﬂ {n@g@fﬁdsefiaom
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porti ons’, ~on Fefolingd afran ang sid; wab angl inglusinga plagarewall exéending tirom
di ver gisaid flanges normal to said web, and lips formed along said bracing walls, bent to form
a channel shape.

The invention further seeks to provide a steel member as described including side
‘portions integrally formed of portions of said web removed from said openings, and bent
outwardly towards said lips of said bracing walls, an edge of said side portions being
captured in said lips whereby to form generally triangular shaped tubes.

The invention further seeks to provide a steel member as described wherein side
portions are removed from the opening but remain integrally attached to said web, said
side portions, on one side of said web being angled at an angle to said web diverging

from said flanges, and an embedment lip formed along said side portions for
embedment in a concrete panel.

The invention further seeks fo provide a steel member as described wherein said
flanges are formed at an angle to said web and including a planar wall extending from

said flanges normal to said web, and a bracing wall extending integrally from said planar
wall.

The invention further seeks to provide a steel member as described including side
portions formed by portions of sheet metal. removed from said openings and remaining




fromsaid flanges, and an enbednent |lip fornmed al ong said side portions for
enbednent in a concrete panel. The invention further seeks to provide a
steel nmenber as described wherein said flanges are formed at an angle to
said web and including a planar wall ext®nding from said flanges normal to
said web, and a bracing wall extending integrally fromsaid planar wall.
The invention further seeks to provide a steel nenber as descri bed
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i nvention al so provides a steel nmenber for use in supporting structures and
havi ng reduced heat transfer characteristics as conpared with solid web
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edge of
9 described being attached to one another to form a composite member.

The invention also provides a method of making steel member having a web and side
edges, and a flange along at least one said side edge, and openings through said web ,
said method comprising the steps of, forming said openings in said web at spaced
intervals therealong, with one side of said opening leaving a side portion of metal
attached to said web, forming said edge flange along said at least one side edge of
said web, and, forming said side portion out of the plane of said web by bending said

side portion along a first bend line and then along a second bend line spaced from said
first bend line.

The various features of novelty which characterize the invention are pointed out with
more particularity in the claims annexed to and forming a 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.




said web, and, formng said side portion out of the plane of said web by
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bend |ine spaced fromsaid first bend line. The various features of
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Fi gure i : i of tion of Fig 8 fromanother angle; Figure
10 is ﬁg?%ﬁg%ﬁ%ﬁo@?@%loﬁg "Pﬂg?%&ﬁ%fgéi‘ Fig 8 Figure 11 is a section along

| i ne 11Figyreof isfi geclion Blogytie ¥27 ofFig 2per spective of a further enbodi nent of
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St heﬁg%%()k%%%@%ﬁ@g of g 1Gher embodrrﬁent of stud illustrating another embodiment of the
Invention, in which the openings are of generally quadrilateral shape
Figure 9 is a perspective of a portion of Fig 8 from another angle;
Figure 10 is a side elevation of the stud of Fig 8;
Figure 11 is a section along line 11-11 of Fig 10
_Figure 12 is a perspective of a further embodiment of stud for use in reinforcing concrete
panels;
Figure 13 is a side elevation of the stud of Fig 12;
Figure 14 is a section of the stud of Fig 13
Figure 15 is a perspective of a stud having some features similar to Fig 1 and some features
similar to Fig 8;
Figure 16 is a perspective of a further embodiment of stud for use in making a composite
member;
Figure 17 is a side elevation of the stud of Fig 16;
Figure 18 is an enlarged section along line 18-18 of Fig 17;
Figure 19 is a perspective of a composite member formed of two of the Fig 16 studs joined
together;
Figure 20 is a perspective of a further embodiment employing depressions with round holes
through them;
Figure 21 is a side elevation of the embodiment of Fig 20;
Figure 22 is a side elevation of a stud for embedment in a concrete panel, and,
Figure 23 is an end elevation of the stud of Fig 22,
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Figure 14 is a section of the stud of Fig 13 Figure 15 is a perspective of
a stud having sone features simlar to Fig 1 and sone features simlar to
Fig 8, Figure 16 is a perspective of a further enbodi nent of stud for use
in making a conposite nember; Figure 174 s a side elevation of the stud of
Fig 16; Figure 18 is an enlarged section along line 18-18 of Fig 17; Figure
19 is a perspective of a conposite nenber forned of two of the Fig 16 studs
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is there illustrated in the formof a stud (10), forned of sheet netal, in

this case steel. The stud (10) has a web (12) which is essentially pI anar,

and edgRefdringds E:@zﬂ itahvilnge @aeh tﬁaﬂﬂnéﬂ%rﬁt)nt@%&P&m&éﬁéte .g.)afﬁ*é o OF
fl anges f 3 tle q;e endi {1% t he. web at ? To?hdd
stud ( ormed of sheet metal, in this case steel. The stud (10) has a web (12) which
is essentially planar, and edge flanges (14) along each side edge of the web (12).
Each of the flanges is formed by bending the web at right angles. Lips (16) are formed
‘on each edge flange () again at right angles.

In the web (12) openings (18) are formed by punching out a portion of the sheet metat.

In this embodiment the openings (18) are formed with a semi-circular or arcuate profite
on one side as at (20). On the opposite side the openings (18) are formed with an
elongated linear profile side as at (22). Between the arcuate profile (20) and the linear
profile (22) there are shorter linear junctions. Between the linear profile and the junction
as there are radiussed corners as at (24). Extending all around opening (18) there is an
edge rim flange (26) formed at right angles to the web (12). Along the linear side profile
(22) of the opening there is a bracing lip (28) formed. Lip (28) is formed by a portion of
the web (12) which is has been partly punched out but which remains joined thereto
along such side of the opening (18) . Bracing lip (28) is formed at a first right angle (30)
normal to the plane of the web, and then it is formed at a second right angle (32)
parallel to but spaced from the plane of the web (12).

In this way bracing lip (28) forms a short channel shape , extending along the linear side

- of the opening (18) . In this way lip (28) greatly reinforces the stud (10) along the length
of the linear side of opening (18)




on each edge flange () again at right angles. In the web (12) openings (18)
are formed by punching out a portion of the sheet netal. 1In this

enbodi mrent the openings (18) are forned with a sem -circular or arcuate
profile on one side as at (20). On the dpposite side the openings (18) are
formed wwth an elongated linear profile side as at (22). Between the
arcuate profile (20) and the linear profile (22) there are shorter |inear
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reaching the edge of the stud at the outside wall (not shown). This embodiment of stud
is particularly advantageous. It combines the great strength of the triangular tubes on
both edges of the stud, and also the retention of the greatest amount of metal removed

by blanking the openings. The largest part of such metal is retained and is folded over
outwardly to form bracing walls forming one side of the tube.

- Figs 8 to 11 illustrate another embodiment of stud (40). This stud has some features
which are common to stud (10) of Fig 1. Thus it has a web (42) and edge flanges (44).

However the edge flanges (44) are bent out of the plane of the web by about 45

degrees for reasons to be described. The angle can vary somewhat for various
applications.

In this case the stud (40) has openings (46) which are of generally quadrilateral shape.

Openings (46) have a long linear side (48) and a short linear side (50) parallel to one
another. Two diagonal sides extend between long side (48) and short side (50). Where
two adjacent diagonal sides meet the long side (48) there are radiussed corners.




conparabl e stud with triangular opening. Studs (10) are further forned with
depressions (36) at opposite ends of each strut (34) where the strut
flares out into the web (12). Centered across depression (36) there are
punched out slots (38). The slots (38) Igrovide an effective barrier to
conduction of heat across the stud and inprove its thermal efficiency.
Heat, by conduction, will have to travel of a wi nding path before reaching
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al.ong the axis of each side of the strut (40).

The bracing plates (56) and (58) are formed with a series of indentations (60) for greater
strength.

In order to reduce heat transfer, are series of depressions (62) are formed in edge

flanges (44) adjacent each end of each strut (52), and slots (64) are formed in the
depressions, as in Fig 1. |

- Many features of the studs of Fig 1 and or 5, are also adaptable to forming a stud for
use in reinforcing thin shell concrete panel construction. |

Such a stud (70) is shown in Figs 12, 13, and,14.

Stud (70) has a web (72), and angled edge flanges (74) as in Fig 5. Stud (70) has
openings (76) of quadrilateral shape as in Fig 5.

Along one side of web (72) there are a series of bracing plates (78) as in Fig 5. These
bracing plates (78) are bent at an angle. Free edges of plates (78) are captured in




in this case. Bracing plates (56) and (58) extend as integral portions of
web (42) along |longer side (48) and along shorter side (50) of the
opening. Plates (56) and (58) are folded back at substantially 45 degrees,
an angle which will be equal and oppositlé to the angle of edge flange (44)
. The free edges of bracing plates (56) and (58) are turned over and
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for greater strength. In order to reduce heat transfer, are series of
depressions (62) are formed in edge flanges (44) adjacent each end of each
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angl ed edge flanges (74) as in Fig 5. Stud (70) has openings (76) of
quadrilateral shape as in Fig 5. Along one side of web (72) there are a
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(84). Flanges (82) are bent outwardly, and are fornmed with a series of

openin or ports (86) for concrete flow. A return lip (88) is forned al ong
fl angegf%'ﬁ t 'Bre”élPééH%ﬁ!ﬂtprPH'd@ér&ﬁmcbof Breaf sipemytht moviding reinforcement for a

concrete panel. The flanges (82) and the plates (84) being partially embedded in
concrete but being spaced laterally apart in the panel will provide maximum security of
adhesion between the studs and the concrete. This stud enables the use of a reduction
in thickness of sheet metal. Itis anticipated that a reduction of at least one gauge and
probably two gauges can be achieved while still providing adequate support to a
concrete panel. This will reduce the cost of the panels. [t will also reduce the heat

transfer through the panel and stud, since the reduction in gauge reduces the actual
mass of metal available to provide a heat transfer path.

Fig 15 shows a further form of stud (100) having features still further increasing its
strength, or, conversely, permitting the use of a thinner gauge material and still
achieving the same or better strength as compared with earlier studs. Stud (100) has a
web (102) and identical edge flanges (104} along either side of the web. Flanges (104)
-are bent at an angle to the plane of the web. Integral planar walls (106) extend from
flanges (104) normal to the plane of the web. Bracing walls (108) extend integrally
from walls (106) and are bent inwardly complementary to the angle of flanges (104).
Walls (106) terminate in angled fips (110) which contact and lie against the web. (102).
Lips (110) are bent into an L-shape and extend normal to the plane of the web (102).
Openings (112) are formed through web (102) as before, being of quadrilateral shape
as in the Fig 8 embodiment, and having edge rims or flanges (114) |




(84) being forned by integral portions of web (72) struck out of openings
(76) are folded back at an angle to conplenent flanges (82) and are

di sconti nuous. Enbednment lips (90) are forned on plates (84) for enbednent
in concrete. Thus this enbodi nent provid%% a stud of great strength
providing reinforcement for a concrete panel. The flanges (82) and the

pl ates (84) being partially enbedded in concrete but being spaced
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Conversely this embodiment retains somewhat less of the metal blanked out from the
opening, and is therefor somewhat more wasteful.

A further embodiment of stud is shown in Figs ,16 17, 18, and 19. This is a composite
member (130) made up of two studs (132) which are formed separately from one

another, and are then joined together (Fig 19) to provide the composite member (130)
of great strength and light weight.

In this embodiment two studs (132) are formed each having identical components.
The two studs may be formed by parting a single strip of sheet metal, or can simply be

formed as a single strip having a straight edge and a zig-zag edge, and then cut into
two identical lengths.

Each stud (132) has a web (134). One side edge of the web is straight. It is formed
with a continuous edge flange (1 36) bent at an angle to web (134) as in Fig 10.




(112) and enploying it to inprove the stud, rather than discarding it as
waste. Flaps (120) are fol ded back on thensel ves to capture adjacent |ips
(110) on walls (108). Thus each side of the stud is fornmed with a
continuous triangular tube for great stﬂéngth, and the free edge of each
tube is captured and held, at intervals, by integral flaps struck out from
the openings. More netal. is retained in the stud, which both increases its
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seen that it does require the use of a wider web initially. The bracing
walls are formed integrally wwth the edge flanges and planar walls. This
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together (Fig 19) to provide the conposite nenber (130) of great strength
and i ' . n this enbodi ment two studs (132) are formed each having
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i s formadvemichh a conti nuous edge flange (136) bent at an angle to web

(134) as in Fig 10. 15 A planar tube wall (138) extends from flange (136).
The free edge of wall (138) is turned

The side edge of web (134) opposite to flange (136) is formed along a zig-zag path

defining peaks (156) and valleys (158). Along the zig-zag edge there is an edge flange
{160) formed continuously.

In use two such studs (132) are juxtaposed as shown in Fig 19 with their peaks (156)
touching, and their valleys defining targe , generally hexagonal openings through the
member. Large diameter conduits can thus be passed through the member as desired.

Peaks (156) are secured to each other as by welding or the like to form a composite
member.

Manufacture of the studs (10) of Fig 1 can proceed by first forming the openings (18)
and rim flanges (26) in a suitable press. This can be a flying die press, but it is
advantageous to use a rotary press of the type which has two rotary die support rolls,
and dies on the support rolls, in which the two support rolis rotate bringing the dies
together and apart as the sheet metal moves between them. After blanking and forming
of the openings and forming of the edge flanges around the openings, and the forming
of the depressions (36) and punching of the slots (38) where used, the semi-formed
sheet metal is then passed through a series of roller die stands, such as are known per
se and require no description. The roller dies on the die stands will progressively form




back at an angle conplenentary to flange 136() to provide a ridged wall
(140). The flange (136) wall (138) and wall (140) together forma
triangul ar cross-section tube axially along one side of the web which
greatly reinforces the stud. Ridges (1420 are formed in flange (136) and in
wal | (140) for greater strength. Web (134) is fornmed with openings (144)
whi ch have base linear side (146) and an arcuate side (148) opposite to

si de (1418 .edoeofard f r Qr ne r.oynd . openi 14
' Sone neta gfgngsidc?gs gggeéde%g? %f%(jg)%%l)nggl@f)ﬁ %”&&83 "3&6%@“98&{28?8&'&'@%
form f o€ BHARMASHINGS2) to capture the free edge of wall (140) at

I ntervals. Between folds (152) there are depressions (154) forned in web
(134) and in wall (140) to assist in restricting novenent. The side edge

of web (NElQ8egpadiiFig 18 anduindeig(1B36)her therlipechraltome tardedo?@%oR@ipture the

def i ni KShi=1R6) ; 58) . he zi g- edge th '
cdge 11 Banes' e oP8) s HIBAAEIT ARy of FolE ches.yroloh “Guichdhe shept metal.
j uxt apoPagses as highnsperdsi and. & fartried bed bepe alohg #ebixistSTUpBi dbet FREtal LA
val | eys ofifRfidAtidpd n‘gw’?“ica%gﬁﬁ%' | y hexagonal openings through the nenber.

Large di aneter condults can 5 be passed t hrough the nenber as desired.
~Peaks (156) are secured to each other as by welding or the like to forma

conposi ; of the studs (10) of Fig 1 can proceed by
first f g?lrtnm !g_gtat 'Eé%ﬁ@%%&*@?‘&%e PgHiorme Pﬁfé‘é@@s‘)f(@%f‘)ﬁ%ﬁy Rress wherecthgraitis .
Thi s cashee! ia stillflab@ndi unforraed. 1huhis Way SacAdiasd 39eAHSt Frf?etéﬁsgga%iﬁ@r%éf h
press o{hetP%iéLysoﬁuaﬂhﬁa hrﬁizftm r ot rP/ dj e support rolls, an I €5 on ?he
support rolT's, oW 4 qr%n%@ﬁ@oﬂu PEHNING peguencas: isnglrerfy pecatk &3 the
t oget heexaatdengihrieqaed or tHeefiisned tudray 8o é’ﬁg@ tb W&o "I‘éﬁ@ﬁ ﬁ%ﬁe@n
and for(g@trﬁ%r ﬁ% .hg olﬁhem rt11g®and form ng of the edge flanges “aroun he
openi ng?, " ana T heCPoR HIHPT Bfs My beedifficidt tormontmob)  and punchi ng of the
slots (38) where used, the sem -formed sheet netal is then passed through

a seri f Joller die stands, such as are known per
% Mist' 68 réhemberad %ﬁat In cutting to length, provisilgn must be left at each end of

each stud to leave end portions of the stud free of openings, so that in can be stood in
- place in an eventual structure, with all of the openings in each stud aligned with one

another across the structure. This will greatly facilitate the installation of services
through the openings.

- Suitable controls which form no part of the invention are incorporated in the rotary press
so that the rotary press is timed to operate exactly where required on each stud. Where
openings and forming are not required, at each end of each stud, the controls disable

the rotary press so that leading and trailing ends of the sheet metal pass through
unpunched and unformed.

“In the case of the Fig 19 embodiment, after forming the two studs (132), their peaks

(156) are secured together as by welding or any other suitable fastening, to form the
composite member {130).

Figs 20 and 21 show a further embodiment. In this case stud (170) Is similar to the
studs of Fig 1 having a web (172) and flanges (174).




se and require no description. The roller dies on the die stands wll
progressively form 16 the edge flanges (14) and the axial bends (30) and
(32) in the flanges (14) on either side of the openings. In Fig 8 , and in
Fig 13 and in Fig 15, where the lips aré’to be turned over to capture the
plates , this too is perforned in a series of roller dies through which the
sheet netal. passes at high speed, and is forned and bent al ong the axis

of the : [ efficient and economical manner. Cutting to

| engt h Wﬁhﬁmﬂaﬁfb&m @Jé) L?;Set(%e%ﬁﬁf%fﬁ"y eadplatenal shage, ﬁ;ﬁ%taé te the
strip spensings(46} of Figl 1 AICHathal [ PrgRfe fbhé@%%i gach piece of sheet
net al pgssi n%_thr ugh the various punching an fornqn'g and roll formng
sequencESPI& éﬂﬂse&?y e frmedowitheedgs dlengkerag Bhownuind thdyothusheadd no thed
st ud. '-Btréhéfﬁ HpsiRlE to cut to Iength downstream of the roller dies,

al though thfs may be difficult to control. It nust be renenbered that in
cutting to length, provision nust be |eft at each end of each stud to

| eave end. portions of the stud free of openings, so that in can be stood in
pl ace i ﬂﬂﬁ%é@ﬁtqépugﬂh?ﬁﬁéﬁ fddenflangestcante upedim giadenofetiehdspredsions

al i gnedsMbiA iR oMePHAS!| Cc This will greatly
facilitate the instal II tilgéﬁlf{@?ﬁé?@f%éééﬂtowiﬁ% t he openi ngs. Suitable
controls which formno part of the invention are incorporated in the rotary

g0t t is timed t t tly wh i red
on- cacrl rr 228 OB armbed G achancide nani Tee st (1982 s silaor
h stindmothe lthe SLPBE B i
Tl 110 ende o he-anc St ret B 42 faeblost of Mo ShuhdRbuBELTRE sl op)
the casld@®founibheles (192 aisduithe embaditrent fofrFige Q0 Bed 210 B thiS chdd Rowdvaei I
ks . 1 t h | di th i tabl
Pact o 90 g B H15%) B BloiSbL 1o Tarmo)hlea Jobactiiib)o Avsis iange
furt her(166) extiomered. wittslobike 6p&RINGS 498} fdoWoftdhdrate irdétfough. A locking
strip (200) is bent over along the free edge of angled flange (198).

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 as limited to any of the

specific features as described, but comprehends all such variations thereof as come
within the scope of the appended claims.




studs of Fig 1 having a web (172) and flanges (174). 17 Openings (176)
through web (172) are of generally quadrilateral shape, simlar to the
openi ngs (46) of Fig 10. Channels (178);qare fornmed as in Fig 1. depressions
they are formed with edge flanges as shown and they thus add to the

strengt lcigfimshe stud. This feature of round holes and edge flanges can be
used in place of the depressions shown in the other figs, including (36)
or (62) or (154). Figs 22 and 23 show a stud for enbednent if a concrete
panel . The staugteéid@EhbdsS oyl b ects to t e stud of Fig

and has nost of the same feat urf%ugploﬁlw S?'Iuc%’ @U%ha VHi'e B?ﬂﬁ’d‘%tr@‘és‘(?ﬂ%) as
in the enbod®RRMREt eﬁ‘ﬁ“‘ﬁ@scozm)aaemwtmsolictwéhsmdsm dhavenetizedpe edge flange
(194) is bent outwagsl Yefirfhd Q e(196). Angled flange (196) is
formed with slot |ike open|gfngé‘ién%q%aq'\(zj "M %p%w of concrete therethrough. A
|l ocking strip (2@6?"9@ %b@it'e%ﬁ?@neatd@tagigehe free edge of angled flange
(196). The f op&gRdNhrod @gg%y ferred enbodi pent of the

i nvention which ?g!é gi ven “here Qtté %@eﬂ”‘g"’g'ﬁgheée%ﬂ” ?Wéjl FE K%0i%%% i s not
to be taken 3%9Pi&ed to any of the specific features as descri bed, but
conprehends al | SWﬁBré{@.Eéa falel £, wi.thin the sc of th
appended cl aj ns. ! tob ﬁ %‘\F Qtlrs?ﬁonﬁgfﬁ]?%spﬁ an BéPP‘?'WGS Uctures
and having r‘é‘lﬁ?&é er@&PStq@@ﬂwraI@hmmmqtmn arsd lasludmmmmfgedalvmddt soI id
web studs, asgesrdl Béﬁ:@reh%‘?aﬁj Imé S'de e s, a

fl ange on at Ifeast one side edge; opening {4
interval s t h&§ E'&p(%’@“’e%\‘sﬁﬂ éﬁﬁﬂwﬁid&ed Si ze and profl l e, V\/nerei n said

openi ngs have a fafighstlz 0088 portibM R EaRI WIS ’beﬁt@dree}nosv% X ssaq E)Eeenlng and
remaining attached integrally to said web . and being bent away from said web along
axes parallel to said web axis, depressions formed in said web at spaced intervals,
adjacent the ends of each said strut and, openings formed in said depressions in said

web adjacent the ends of each said strut whereby to restrict heat transfer, along said
- struts.

2. A steel member as claimed in claim 1, wherein said side portion defines a channel
shape extending along an axis paraliel to said web axis.

3. A steel member as claimed in claim 1 wherein said openings are of a shape defining
a linear side edge , and an arcuate side edge , said side portion of said web being
integral with said linear side edge .

. A steel member as claimed in claim 1 wherein there are two said flanges one on

each side of said web , being formed at normal to said web . and lips formed along
said flanges , normal to said flanges .




| i near side opposite to and parallel to one another, and including diagonal
sides extending between said |linear sides defining a generally
quadrilateral shape, struts defined bghween said diagonal sides, at |east
a side portion of said web being renoved from said opening and renaining
attachegd int sai d_weh . nd _bei bent away from said web al ong
axes pag'al I eﬁ%ﬁ%él éyaelrﬁ e %'Wsefa "&8%?'.8515536({: PSP 'S TGP @b llimaeced
intervals, ad¢rdgiemardhisfientietwafondhei ssaitsl estentiing aRdonARRtrfigsaldmneRBel N
said depressions in said web adjacent the ends of each said strut whereby
to restrict heat transfer, along said struts. 2. A steel nenber as clained
inclaiml, wherein said side portion defines a channel shape extendi ng

al ong axi t ' axis. 3.. A steel nber. as clained in
claim i@mher‘gisﬁg‘!éﬁgﬁe% ('ﬁl%@%g\rt'\@% M 2 1a¢{ucdiag geeings, rmggl"i‘ ﬁ@gl’“’egi #le edge,
and an ar cuaPrpasitg @ndsigeegchsaiddstait tergstridt heat tefnsiitthougtbsdi€ nagnbernt egr al
with said linear side edge . 4. A steel nenber as clained in claim1l
wherein there are two said flanges one on each side of said web, being
formed at normal to said web, and lips forned along said flanges, nornal
to said flanges. 19 5. A steel nmenber as clainmed in claim1l said openings
are arranged in an alternating orientation and define between themstruts
extendi ng di agonally across said nmenber 6. A steel nmenber as clainmed in
cllaim5 including openings formed in said web at opposite ends of each
said strut to restrict heat transfer through said nenber. 7. A steel nenber
as clainmed in claim1l wherein said openings are arranged in an alternating
orientation, and wherein said diagonal sides define struts therebetween
extendi ng across said nmenber. 8. A steel nenber as clainmed in claim1l
wherein said openings are in the formof slots fornmed in said web adj acent
the ends of each said strut whereby to restrict heat

7. A steel member as claimed in claim 1 wherein said openings are arranged in an

alternating orientation, and wherein said diagonal sides define struts therebetween
extending across said member .

8. A steel member as claimed in claim 1 wherein said openings are in the form of slots
formed in said web adjacent the ends of each said strut whereby to restrict heat
transfer.

9. A steel member as claimed in claim 7 wherein said flanges are formed at an angle

to said web and including a planar wall extending from said flanges normal to said

web , a bracing wall formed on said planar wall and lips formed along said bracing
wall bent fo form a channel shape.

10.  Asteel member as claimed in claim 9 including side portions integrally formed of
portions of said web removed from said openings , and bent outwardly towards said
ips of said bracing walls , an edge of said side portions being captured in said lips
whereby to form generally triangular shaped tubes.




transfer. 9. A steel nenber as clainmed in claim7 wherein said flanges are
formed at an angle to said web and including a planar wall extending from
said flanges nornmal to said web, a br@lgi ng wall fornmed on said planar wall
and lips fornmed along said bracing wall bent to forma channel shape. 10.

A st eel nmb I LA im9 including side rtions integrally

f or med (;PE pﬁ?l%%ln@g@?gfgg? %1@{/\”/%36]&I ecrlraﬂ'iyeﬂj 'PﬁHﬂWgQPW'B%gz?rH@g in S%‘Hd" etend
out war dl y t ogitiRangas do réduos heét tearisterbr aci ng wal |'s , an edge of said side
portions being captured in said lips whereby to formgenerally triangul ar
shaped tubes. 20 11. A steel nenber as clainmed in claim20 including

openi ngd2f or fedtepkmember aeblaimahig clami Twhérengbde partioecareecheadd froanisd er .

12. A steel Bh& hamd i wherein side portions are renoved
fromthe opon n_gbblti}tﬁ r&rh AR Eorall S0y Yo B RLG B Sod Boiate. Seding Seiie
portions, on%bRRidyedebeing asgled atwab abgle g said grebd disérgimy fesrgkaidtanges dankeb
diverging freomeasiddnddntl -enbednent Iip forped al ong said side
portions for enbedér?rjentnﬂﬁ?%mggﬁ?neqaea'gSgﬁ&%& §.f°r£'%qe@]§799m8$n%§tecl ai med
in claim12 PABeluding a further enbednent lip formed on said flange on
said one side of said web , whereby to provide further enbednent in.a said

concrete panel. 14. A steel nenber as clainmed in claim7 wherein said
f1 angesT@re Aotieldnemrbainassigimed in olaimil@ inebdiagd firther vdibegmeanplipaiemedan

extending fr h&e . i b and acin |l .
ext endi ng intggbﬁgr%l dpfgc%?n]e@jae:kgap a?léa'té)w%gl’l her .tbﬂr%fdggygh%rn%ggeas@e%frh? med
in claim14 PAEICGAFALe ANk portions fornmed by portions of sheet netal
renoved from said openings and renaining attached integrally to said web ,
said side portions being interengaged with said bracing walls , to define a

gener al 14 t r ASiRgImambsi scaaimetién olatre 7diivaeialsalifloaged ¢ trmel = ahdngenber .
to said web and including a planar wall extending from said flanges normal to said
web , and a bracing wall extending integrally from said planar wall .
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15. A steel member as claimed in claim 14 including side portions formed by portions of
sheet metaf removed from said openings and remaining attached integrally to said
web , said side portions being interengaged with said bracing walls , to define a
generally triangular shaped tube extending along each side of said member .

16. A steel member as claimed in claim 15 wherein said bracing walls extend from said
planar walls at an angle complementary to said flanges , whereby said bracing walls

lie against said web at their edge, and capture lips bent outwardly from said bracing
walls, and captured in said side portions.

17. A steel member as claimed in claim 16 wherein said side portions along said longer
linear sides are longer, and wherein said side portions along said shorter linear sides
are shorter, and wherein said bracing walls and said lips on said walls , extend
continuously along the web parallel to the axis of the web . |




16. A steel nenber as clained in claim215 wherein said bracing walls extend
fromsaid planar walls at an angle conplenentary to said flanges, whereby
said bracing walls |ie against said li) at their edge, and capture |ips
bent outwardly fromsaid bracing wall$§, and captured in said side

portion 17. |, menber. as clainmed in claim16 wherein said side

porti onzs'al oﬁgé%%e;itr@e%%eﬁg%? 8a'ln?q?e‘ar0?aémcfe‘§h%[ﬁ@ Yashyep, defings wHiveal fide 84¢E si de
portions al opgd saigizaghside edgd | rebs webdggs; are shorter, and wherein said
bracing wal |l s and g 1] on said walls, extend continuously along the
web parallel to tﬁzggg?sorgﬁ"‘?qﬁél #19¢:21 18. A steel nember as clained in
claim 1 wherein sapehingh titetignesid avebi Nepacet il reAloMerbry, &f Stedd@riingg edge

, and a web axis; n linear side edge ; openings through said web
at spaced intelgl?\s?‘gfjgﬂf '%%2%%8#1%,S'dSPOBPngtSEWM%béem%Y%r%8a'ﬁr‘7t9PF'P8, at

| east a si dergsaaiving atta¢heskHnBgratip to eadwes :f r om sai d opening remaini ng
attached i ntegral i b, ;. and defining bends being fornmed al ong
axes parallel to é%’;{l? 98@@@{5 g?('?%. b‘i‘QS?%"ﬁd@é?"%%f?aaafaA@' ©1s8fhweb eHScl ai m 18
wherein said flange connects with a planar wall normal to said web , and
includifg a Rragi |1_Jofegral wth said planar wall and bent at an
angl e conpl eﬁé‘ﬁ%‘aﬁ% orsaagl %'ﬁ%&d@&%’ﬁg?Wi’eé‘?'géﬁ'dﬁ'éﬁﬁ%rcoaﬁe?fﬁ MthePlanarcl ai m
19 i ncl udi ngwall fnermaldo seidovete ayatintigding iatbrading aial Intedtdl with 2did park® TRASI t e
menber forne | ers.as .claipjed in clarm 18, said two
nember s bei n%“gt &ta\?ﬁgﬁtaﬁ@egnep%?q{%qyt?galpgﬁﬁg%_ conposite nenber. 22. A
steel nenber as clained in claim2l1 wherein said zig zag edge defines peaks
and val |l eys and wherein said two nmenbers are connected at their peaks and
are secured to one another at said peaks , said valleys in said two

menber L& egi Astael mgmber tas drimed hotlae 12nIdR{g HiokUpeReRi digaghbsaloh sai d
conposite ”Btﬂgaﬁgwall.

21. A composite member formed of two steel members as claimed in claim 18, said two
members being attached to one another to form a composite member .

22.  Asteel member as claimed in claim 21 wherein said Zig zag edge defines peaks
and valleys and wherein said two members are connected at their peaks and are
secured to one another at said peaks , said valleys in said two members registering
with one another and defining openings through said composite member .

23. A method of making steel member having a web and side edges, and a flange

along at ieast one said side edge, and openings through said web , said method
characterized by the steps of;

forming said openings in said web

at spaced intervals therealong, with one side of said opening leaving a side portion of
metal attached to said web ;

forming struts extending across said web between said openings;
forming depressions in said web adjacent each end of each strut;




23. A nethod of nmaking steel nenber having a web and side edges, and a
flange along at | east one said side edge, and openings through said web ,
said nmethod characterized by the steps,of; form ng said openings in said
web at spaced interval s thereal ong, vvit% one side of said opening |eaving a

si de portion of e aid web.: formng.struts extendi
across said web b?@&%@%&ﬁéﬁﬁ%&?ss%m ﬁ%‘géf’gbragj?sﬁefﬂh%acihr‘?”gé’i?&a b
adj acent eachtrefhd of each strut; 22 forming openings in said depressions
in said web adj ac : _ea strut,; formng said edge f|ange

al ong said at Ieag%c') A EQE%Q%n %o% Qé‘%ﬁé'%@éﬁ‘?“ﬁﬂﬁ? S'%Iet??ﬂ‘? ﬁgs%g?”&l’si '
portion out of the plane of said web by bending said side portion along
bend | i nes parall 3 IS form.ng. econd hend jn.said
si de portion al _ongjrgti@eéf#g@ﬁg% °§§r” ﬁ"lltgfﬂteé)l%'}ﬁ?fsgﬂa ‘?’%ﬂ %@fg’ﬁag'&ﬂ&a‘tdos’qg%e web
axi s, ther ebpodtiop glong bendhinenparalitldptnd welsexisjaml,. 24. A net hod of making
steel nenber as Ccﬁ‘linFFE)da. | . ncl udi the s of form.ng a
pl anar wall on safd 1! anggcoﬁllg?dﬁaﬁp%fggiggfdg %@qn qg?wﬁanéﬁﬁe&ﬁar@peﬁ? P?Jgon
sai d pl anar {iggf bend aitito the svedliaxis, Hherebysfodeing ardhiaanelashape fesedtismpt ure 1ip .
25. A nethod of naking steel nenber as clainmed in claim23 and including-

the step of formng struts extending across said web between said openi ngs
and for#fng Alnegtiod phmaking steshmetijbec exstclaimet ireddino 23 ead inchuiding the s&.of A

met hod of mafgrRmhaSE S8k S5 ¢ -al in clarm23 and including the
steps of form ng o%en?%%p?ﬁsggif%n%yogwag nséﬁlda‘fvf" "quadril ateral shape and
defini ng a | onger formingeneapturgdipaon said plear esall |, endar si de , and said side

portions of said ih JQf 42 t theretp and extending integrally
fromsaid first an saf?seco%&ﬂ"n@%?g%fj&@p.we h)p'
25. A method of making steel member as claimed in claim 23 and including the step of
forming struts extending across said web between said openings and forming slots
in said web adjacent each end of each strut .

26. - A method of making steel member as claimed in claim 23 and including the steps of
“forming openings in said web of generally quadrilateral shape and defining a longer
linear side and a shorter linear side , and said side portions of said web remaining
attached thereto and extending integrally from said first and said second linear side .

27. A method of making steel member as claimed in claim 26 and including the steps of
forming both said side portions over portions of adjacent flanges .

28. A method of making steel member as claimed in claim 26 and including the steps of
forming said side portions at an angle to said web diverging from said flanges , and
capturing an edge of each side portion in portions of said flanges .




27. A nmethod of nmaking steel nenber as clainmed in claim26 and including
the steps of formng both said side portions over portions of adjacent
flanges . 28. A method of making steel snenber as claimed in claim26 and
including the steps of formng said side portions at an angle to said web

di ver gi 9. f r armetdbal of MARBESteel %@nb&%&&éah@% iRy frﬂ%m% ée‘?gfag%?.hgr%ﬂgo”' on

in portions of said flanges . maki n ?'as
claimed in cF’%PM‘?S'W@PéPW Bigeotberiridecetige @fZigsaagi web is linear and the

ot her side edge i s zi g zag. 30. A nethod of meking steel nenber as clained
in claig29 3n bnff ﬁ'@ % the steps of formng said at | east one edge

fl ange 3ong”daFHOT P Kingjstre! @W@efaﬁwiaimﬁm!mglam@ahtiarmgmgahels@psaﬁd zi g
209,99, | antribtrsanaeaihdyBIBHGD skitohaltthoar dhe ol bR g TR | 00

steel nmenber_as claginmed in claim?29 an udi'n eps 0

si de porti ondanges %P@Qﬁ%‘ B d%7ad ARy fﬁldtf‘ar@h&@zlopﬁe;ne& threugtt saehaetng sai d 5| de
portions out of the plane of said web, and folding said side portions
around portions of said edge flanges on said linear side of said web . 32.
A met hod of nmaking steel nenber as claimed in claim23 wherein said zig zag

edge def.i neA npstiadcbotangkiMgstedY menRf dsREitdl '}Gcfm(‘r‘z%ﬁi? i u[dilg' tn% %P%Wﬁ] sai d

menber s togﬁ.ﬁger th their peaks in contact wth one ano
conposi te nertbef9s poAt‘%'T%%flsa&‘ﬁﬁp d8mainiigrattéiched theaetmahdbendisgbaidsistet | n

concr ete andpdrtiarisuslitp@traplangbeshid baNgRy fo‘?cﬂ Qal (ft'éali BOE?%HSHaqguJa?ﬁqrﬁ Qw of

concrete th_?(get k&r%%t} and a | ocking stri ong sal

flange. Aroes pEsaidiineansige lcP@eM\Tl ONS AND NETHOD ABSTRACT
OF THE DI SCLOSURE A steel nenber (10,40, 70,100) for use in supporting
structures and having reduced heat transfer characteristics as conpared
with solid web studs, and having a web (12,42,72,102) defining side edges

and an 3Xi s, A metilcangendkidg $téelherBd) aQ@Qafthed RAGAINPES wherein said zig zag edge
defines peaks and valleys ,-and including the step of joining two said members
together with their peaks in contact with one another to form a composite member .

33. Asteel stud as claimed in claim 1 for embedment in concrete and including an angled

flange formed with openings for flow of concrete therethrough, and a locking strip
formed along said angled flange.




si de edge, openings (18, 46,76,112) through said web (12,42,72,102) at
spaced intervals therealong, of predeterm ned size and profile, at |east a
side portion of said web (12,42,72,102) renoved from said opening

(18,46, 76,112) renaining attached inteéﬂally to said web (12, 42,72,102),
by bend lines being fornmed al ong axes parallel to said web axis. Al so

di sclosed is a conposite nenber (130) made up of two such nenbers (132)

j oi ned togegh f h a_nenber
10,40, 70 100%%%%%“’ I %ﬁﬁc@ AR FORMAFIONE A Ap TiH oD

ABSTRACT OF THE DISCLOSURE

A steel member (10,40,70,100) for use in supporting structures and having reduced
heat transfer characteristics as compared with solid web studs, and having a web
- (12,42,72,102) defining side edges and an axis, a flange (14,44,74,104) on at least one
side edge, openings (18,46,76,112) through said web (12,42,72,102) at spaced
intervals therealong, of predetermined size and profile, at least a side portion of said
“web (12,42,72,102) removed from said opening (18,46,76,112) remaining attached
integrally to said web (12,42,72,1 02), by bend lines being formed along axes parallel to
said web axis. Also disclosed is a composite member (130) made up of two such

members (132) joined together. Also disclosed is a method of making such a member
(10,40,70,100,130,132).

Figure 1




