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(57) Abrege(suite)/Abstract(continued):
flat surface and the second flat surface being outwardly directed relative to each other. An angular metal coupling element includes

a continuous length of metal material periodically bent in opposite directions. The coupling element Is positioned between the first
and second panels and bent to periodically and alternately contact the first and second panels at contact points. The coupling
element Is fixed to the first and second panels at the contact points by spot welding or the like.
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ABSTRACT

A metal stud including first and second metal panels
defining first and second flat surfaces with longitudinal
edges each turned inwardly away from the flat surfaces. The

first and second panels are positioned in parallel spaced

apart relationship with the first flat surface and the second

flat surface being outwardly directed relative to each other.

An angular metal coupling element includes a continuous
length of metal material periodically bent in opposite
directions. The coupling element 1s positioned between the
first and second panels and bent to periodically and
alternately contact the first and second panels at contact
points. The coupling element i1s fixed to the first and

second panels at the contact points by spot welding or the

iike.
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METAL STUD

FField of the Invention

This invention generally relates to metal studs for the

building industry.

Background of the Invention

Studs, purlins, Jjoists, beams, rafters, etc. are terms
used to describe wvarious framing and support components 1in
the building industry. For purposes of simplification and
better understanding, the term Y“stud” or “studs” will be used
generically 1in this disclosure to represent any framing or
support component. In the building industry today wooden
studs are used almost exclusively. Wooden studs are a weak
point in the industry, since wood 1s not only expensive but
has a tendency to deteriorate over time. Further, wooden
studs are subject to the capricious and inconstant tendencies
of the growth producing the wood. Many wooden studs have
knots and irregularities that substantially weaken their
supporting ability and, thus, weaken an entire structure.

Some metal studs have been proposed in the past but in
each 1instance the proposed structure is very complicated and
difficult to manufacture. An example of a prior art metal

stud 1s disclosed 1in United States Patent No. 2,089,023,



- . - . . . e e e —en e ol - N
o et ST Rkl TAVAT b et R T Sty RS e P P R S T e R S T M NG e T m Sttt Ae wnTee aet b AT oo o8 R A T G - SELATPY s e et s ol LAY
e v = - - . ; e .

CA 02652919 2009-02-06

entitled “Fabricated Metal Stud”, issued August 3, 1937. In
prior art metal studs of this type struts are angled between
parallel spaced apart rails that from the outer surfaces of
the stud. The struts are affixed to the rails by lugs that
are formed from cutting 1into the side of each rail and
bending the cuts inwardly. The struts have notches formed
therein that receive the 1lugs to hold the entire structure
together. Thus, 1t can be seen that the precise cutting of
the rails to form the lugs and the precise formation of the
notches in the struts entails substantial labor and precision

that results in a relatively high cost for the metal studs.

It would be highly advantageous, therefore, to remedy
the foregoing and other deficiencies inherent in the prior

art.

Accordingly, 1t is an object of the present invention to

provide a new and improved metal stud.

It 1s another object of the present invention to provide
a new and 1mproved metal stud that is constructed to form
consistent and reliable support.

It is another object of the present invention to provide

a new and improved metal stud that is easy to manufacture and

relatively inexpensive to use in the building industry.
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Summary of the Invention

Briefly, to achieve the desired objects of the instant
invention in accordance with a preferred embodiment thereof,
provided is a metal stud including first and second spaced
apart metal panels each having longitudinal edges turned to
provide support along the longiltudinal axis. An angular
metal coupling element is positioned between the first and
second spaced apart metal panels and bent to periodically and
alternately contact the first and second spaced apart metal
panels at contact points. The angular metal coupling element

1s fixed to the first and second spaced apart metal panels at

the contact poilnts.

The desired objects of the instant invention are further
achieved 1n accordance with another embodiment thereof, in
which a metal stud 1includes first and second spaced apart
metal panels each having longitudinal edges turned to provide
support along the longitudinal axis. One of the longitudinal
edges of each of the first and second spaced apart metal
panels 1s turned once to form a side wall and the side walls
of the first and second spaced apart metal panels are
positioned 1in opposite or opposed relationship. An angular
metal coupling element 1is positioned between the first and
second spaced apart metal panels and bent to periodically and
alternately contact the first and second spaced apart metal

panels at contact points. The angular metal coupling element
3
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1s also positioned adjacent the inner surfaces of the upper
and lower side walls. The angular metal coupling element 1is
fixed to the first and second spaced apart metal panels at

the contact points and to the upper and lower side walls.

The desired objects of the instant invention are further
achieved 1n accordance with a preferred method of fabricating

a metal stud including a step of forming a first metal panel

defining a first flat surface with two longitudinal edges
each turned away from the flat surface and forming a second

metal panel defining a second flat surface with two

longitudinal edges each turned away from the flat surface and
positioning the first metal panel and the second metal panel
in parallel spaced apart relationship with the first flat
surface and the second flat surface being outwardly directed
relative to each other. The method includes a further step
of forming an angular metal coupling element including a
continuous length of metal material periodically bent in
opposite directions to form intended angles between
approximately 30° and 90° and positioning the coupling
element between the first and second spaced apart metal
panels and bent to periodically and alternately contact the
first and second spaced apart metal panels at contact points.

The method further includes a step of fixing the angular

surfaces at the contact points.
4
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Brief Description of the Drawings

The foregoing and further and more specific objects and
advantages of the instant invention will become readily
apparent to those skilled in the art from the following
detailed description of a preferred embodiment thereof taken

in conjunction with the drawings, in which:

FIG. 1 1s an enlarged view 1in perspective of a metal
stud, portions thereof removed, 1n accordance with the

present invention;

FIG. 2 1is a view 1n top plan of the metal stud of FIG.

FIG. 3 1s an enlarged end view 1llustrating internal

component layout of the metal stud of FIG. 1;

FIG. 4 is an enlarged sectional end view illustrating

component layout of the metal stud of FIG. 3;

FIG. 5 1is a side view of the metal stud of FIG. 1;

FIG. © 1s a side sectional view of the metal stud of

FIG. 5;
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FIG., 7 1s a side view 1n perspective of another
embodiment of a metal stud, portions thereof removed, in

accordance with the present invention; and

FIG., B8 1s an end view of the metal stud i1llustrated 1in

FIG. 7.

Detailed Description of a Preferred Embodiment

Turning now to FIGS. 1-6 in which like components are
designated with like numbers, a metal stud 10 is illustrated
in accordance with the present invention. Metal stud 10
includes a lower panel 12 forming a lower flat stud surface
14 with opposed edges 16 and 18 turned upwardly at 1l6a and
18a and inwardly at 16b and 18b, respectively, for the length
of panel 12. As will be recognized by those of ordinary
skill in the art, the turned edges provide strength to metal
stud 10. Also, while two ninety degree bends on each edge
are 1llustrated in conjunction with lower panel 12 for
simplicity of wunderstanding and manufacture, it will be
understood that other bends might be incorporated in special
circumstances or applications (e.q. see FIG. 7 and

explanation below).

Metal stud 10 also includes an upper panel 20 forming an
upper flat stud surface 22 with opposed edges 24 and 26

turned downwardly at 24a and 26a and inwardly at 24b and 26b,
6
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respectively, for the length of panel 20. As will be

recognized by those of ordinary skill in the art, the turned
edges provide strength to metal stud 10. Also, while two
ninety degree bends on each edge are illustrated 1in
conjunction with upper  panel 20 for simplicity of
understanding and manufacture, it will be understood that

other bends might be 1ncorporated 1in special circumstances or

applications.

Generally, lower panel 12 and upper panel 20 can be
formed of any convenient metal material, such as a relatively
heavy gauge sheet metal (e.g. 16 gauge to 25 gauge) with the
specific metal selected for any specific application. For
example 1n applications requiring substantial support the
sheet metal selected might be sheet steel while in
applications requiring less support but where weight might be
a consideration sheet aluminum might be used. Also,
throughout this disclosure the terms “lower” and “upper”
refer to the components as they are illustrated and in no way

are intended to limit the scope.

Lower panel 12 and upper panel 20 are positioned 1in
parallel spaced apart relationship with lower stud surface 14
directed downwardly and upper stud surface 22 directed
upwardly. An angular coupling element 30 extends between
lower panel 12 and upper panel 20 and is bent periodically at

some predetermined angle, generally between 30° and 90°, so
7
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as to alternately contact the inner surface of lower panel 12

—

and the inner surface of upper panel 20 at regular intervals

(e.g. si1x 1nches). Generally, coupling element 30 is a
single continuous length of some relatively heavy gauge wire

or metal rod (e.g. .100” to .200” thick) that is bent to

lower panel 12 and upper panel 20. In this preferred
embodiment coupling element 30 is affixed to the inner
surfaces of lower panel 12 and upper panel 20 at contact

points 32 by some convenient method such as spot welding or

the like.

While a single coupling element 30 is illustrated it
will be understood by those skilled in the art that two or
more coupling elements could be used between panels either
Sspace apart transversely or in tandem with alternate angular
points of one coupling element fixed to lower panel 12,
alternate angular points of a second coupling element fixed
to upper panel 20 and the open or unattached angular points

of one coupling element affixed to the open or unattached

angular points of the other coupling element. n this

fashion the distance between lower 'panel 12 and upper panel
20 1s twice the distance of a single coupling element. The
open or unattached angular points of the coupling elements

can be attached by spot welding or the like.
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Generally, metal stud 10 1s wused as a stud and the
support provide 1is along the longitudinal axis or the length
thereof. In this specific usage there 1s 1little cross or
transverse pressure applied and coupling element 30 can be
relatively light since 1t simply holds lower panel 12 and
upper panel 20 in their relative positions. However, it will
be recognized by those skilled 1in the art that in some
instances metal stud 10 may be used as a 7joist or other
horizontal element 1n construction. In these applications
more pressure 1s applied transversely and some benefit may be
realized 1in providing heavier coupling elements 30. For
example, in some applications steel rod or the like might be
utilized and additional support can be realized through a
smaller angle of bend between contact points 32. Also, while
a single continuous piece of material 1s preferred for
coupling element 30 to simplify manufacturing, it will be
understood that coupling element 30 could be formed in

separate portions in specific applications.

Turning now to FIGS. 7 and 8, another embodiment of a
metal stud 40 1s 1llustrated in accordance with the present
invention. Metal stud 40 includes a lower panel 42 forming a
lower flat stud surface 44 with one edge 46 turned upwardly
at 46a and 1inwardly at 46b, for the length of lower panel 42.
As will be recognized by those of ordinary skill in the art,

the turned edge provides strength to metal stud 40. Also,

lower panel 42 of metal stud 40 includes an opposing edge 48
9
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turned upwardly at 48a a distance greater than the width of

portion 46a (and 1in this specific embodiment a distance
approximately equal to the combined widths of portions 46a

and 4e6b), for the length of lower panel 42. For convenience

portion 48a of lower panel 42 1is referred to as a side wall

herein.

Metal stud 40 also includes an upper panel 50 forming an
upper flat stud surface 52 with one edge 54 turned downwardly
at 54a and 1inwardly at 54b, for the length of panel 50. As
will be recognized by those of ordinary skill in the art, the
turned edge provides strength to metal stud 40. Also, upper
panel 50 of metal stud 40 includes an opposing edge 56 turned
downwardly at 56a a distance greater than the width of
portion 46a (and 1in this specific embodiment a distance
approximately equal to the combined widths of portions 54a
and 54b), for the length of upper panel 50. For convenience
portion 56a of upper panel 50 1s referred to as a side wall

herein.

Lower panel 42 and upper panel 50 are positioned in
parallel spaced apart relationship with lower stud surface 44
directed downwardly and upper stud surface 52 directed
upwardly. An angular coupling element 60 extends between
lower panel 42 and upper panel 50 and is bent periodically at
some predetermined angle, generally between 30° and 90°, so

as to alternately contact the inner surface of lower panel 42
10
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and the inner surface of upper panel 50 at regular intervals
(e.g. six inches). In this embodiment coupling element 60 is
positioned adjacent turned-up edge 48a of lower panel 42 and

turned-down edge 5S6a of upper panel 50.

Generally, coupling element 60 1s a single continuous
length of some relatively heavy gauge wire or metal rod (e.q.
.100” to .200” thick) that 1s bent to provide desired contact
points 62 with the inner surfaces of lower panel 42 and upper
panel 50. Also, 1n this embodiment each span of coupling
element ©60 1s affixed to the 1nner surface of adjacent
turned-up edge 48a of lower panel 42 or turned-down edge 56a
of upper panel 50. In this preferred embodiment coupling
element 60 1s affixed to the inner surfaces of lower panel 12
and upper panel 20 at contact points 32 and to the adjacent_
surfaces of edges 48a and 56a by some convenient method such
as spot welding or the like. Fixing coupling element 60 to
adjacent turned-up edge 48a and turned-down edge 56a adds
strength and extra support to coupling element 60 for
horizontal building components requiring more transverse

(vertical) pressure along the span.

Thus, 1t will be understood that the new and improved
metal stud 1s relatively easy to manufacture since the spaced
apart panels can be formed by simple bending steps or by
extruding a continuous strip of material. The coupling

element 1is also simple to make because it is preferably a
11



CA 02652919 2013-09-10

single continuous length of material. Connecting the
coupling element to the spaced apart panels can be
accomplished by a machine designed to provide the spot welds
at regular 1intervals. Therefore, a new and 1improved metal
stud 1s disclosed that 1s constructed to form consistent and
relliable support. Further, the new and improved metal stud

1s easy to manufacture and relatively 1nexpensive to use 1in

the buillding industry.

The scope of the c¢laims should not be limited by
particular embodiments set forth herein, but should be
construed 1n a manner consistent with the specification as a

whole.

Having fully described the invention 1in such clear and
concise terms as to enable those skilled 1in the art to

understand and practice the same, the invention claimed is:

12
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CLAIMS:

1. A metal stud comprising:

first and second elongated flat metal panels each
having a longitudinal axis and each defining a stud surface
and an opposed flat surface, each first and second metal
panel having first and second longitudinal edges turned at

approximately a ninety degree angle to the stud surface and

the opposed flat surface to provide support for the first
and second metal panels along the longiltudinal axis;

F1rst and second metal panels positioned 1n

the

Ll

parallel spaced apart relationship with the opposed flat
surfaces facing each other and in an overlying laterally
aligned relationship with the stud surfaces facing outwardly
1n opposing directions, and the first and second

longitudinal edges of the first metal panel extending toward

the first and second longitudinal edges of the second metal

panel; and
an angular metal wire coupling element positioned

between the facing opposed flat surfaces of the first and

second spaced apart metal panels, the wire coupling element
beilng bent to periodically and alternately contact the first
and second spaced apart metal panels at contact points, the

angular metal wire coupling element being fixed to the first

and second spaced apart metal panels at the contact points

13
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F

adjacent the first longitudinal edges of the first and

second metal panels, the angular metal wire coupling element

F

having a thickness and an angle of bend such that the

angular metal wire coupling element provides the sole

support between the first and second metal panels, and the

first and second spaced apart metal panels and the angular

metal wire coupling element forming a generally C-shaped

cross-section.

2. A metal stud as claimed i1n claim 1 whereln each turned

first and second longitudinal edge of each first and second

spaced apart metal panel includes at least one bend directed

away from the outwardly facing stud surface and towards the

*

opposed flat surface, the turned edge of each first and

second metal panel extending longitudinally the length of

the first and second metal panel, respectively, and the

lateral width of each turned edge being less than the

lateral width of the stud surface.

3. A metal stud as claimed 1n claim 2 whereln the turned

T}

first longitudinal edge of each first and second spaced

apart metal panel includes the first approximately ninety

degree bend directed away from the outwardly facing stud

surface and a second approximately ninety degree bend

14
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L

forming a turned edge substantially parallel to and spaced

from the opposed flat surface.

4 . A metal stud as claimed 1n claim 2 wherein the turned

second longitudinal edges of each first and second spaced

apart metal panel include a first bend directed away from

the outwardly facing stud surface to form a side wall and

"

the angular metal coupling element 1s affixed to the side

walls adjacent the contact points.

5. A metal stud as claimed 1n c¢laim 1 wherein the first

1

and second spaced apart metal panels are each ftormed of

sheet metal.

6 . A metal stud ag claimed 1n claim 1 wherein the first

and second spaced apart metal panels are each formed otf

extruded metal.

7 . A metal stud as claimed 1n claim 1 wherein the angular

metal coupling element 1s a single continuous piece of

metal.

8 . A metal stud as claimed i1in claim 7 wherein the single

continuous piece of metal forming the angular metal coupling

15
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element 1s periodically and alternately bent 1n opposite

directions at an angle between approximately 30°and 90°.

9. A metal stud comprising:

a first metal panel defining a first flat surface with

two longitudinal edges each turned approximately ninety

degrees away from the flat surtface;

a second metal panel defining a second flat surface

with two longitudinal edges each turned approximately ninety

flat surface;

degrees away from the

| -

the first metal panel and the second metal panel being

positioned 1n parallel overlying laterally aligned and

spaced apart relationship with the first flat surface and

the second flat surface being outwardly directed relative to

each other; and

an angular metal wire coupling element includiling a

continuous length of metal wire periodically bent 1in

opposlite directions to form intended angles between

approximately 30° and 90°, the wire coupling element being

poslitioned between the first and second spaced apart metal
panels and bent to periodically and alternately contact the

first and second spaced apart metal panels at contact

points, the angular metal wire coupling element being fixed

to the first and second spaced apart metal panels on a side

opposite the first and second flat surfaces at the contact

16
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polnts adjacent the first longitudinal edges of the first
and second metal panels, and the angular metal wire coupling
element having a thickness and an angle of bend such that
the angular metal wire coupling element provides the sole
support between the first metal panel and the second metal

panel, and the first and second spaced apart metal panels

and the angular metal wire coupling element forming a

generally C-shaped cross-section.

10. A metal stud as claimed 1n clailm 9 wherein the one of

gr—

the turned away edges of each of the first and second spaced

apart metal panels each includes at least one additional

approximately ninety degree bend directed parallel to and

spaced from the outwardly directed flat surface.

|

11. A metal stud as claimed in claim 10 wherein one of the

turned away edges of each first and second spaced apart

metal panel 1ncludes a first approximately ninety degree

bend directed away from the outwardly directed flat surface
and toward each other to form opposed side walls and the
angular metal coupling element is affixed to the side walls

adjacent the contact points.

17
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sheet metal.

and second spaced

extruded metal.

13. A metal stud

CA 02652919 2013-09-10

apart metal panels each are formed ot

as claimed 1n claim 9 wherein the first

'

as claimed 1n claim 9 wherein the first

apart metal panels each are formed ot

14. A metal stud as claimed in claim 9 wherein a first

F

turned longitudinal edge of each first and second spaced

apart metal panel includes a

degree bend directed away

first approximately ninety

from the outwardly facing stud

surface and a second approximately ninety degree bend

from the opposed

v

flat sur:

~ace,

forming a turned edge substantially parallel to and spaced

the first turned edge of each

first and second metal panel extending longitudinally the

length of the first and second metal panel, respectively,

and the lateral width of each

than the lateral

width of

the

first turned edge being less

flat surface.

15. A metal stud as claimed i1n claim 1 wherein the angular

metal wire coupling element 1s a relatively heavy gauge wlire

1n a range of 0.100""°

to 0.200''" thick.

18
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16. A metal stud as claimed in claim 1 wherein the angular

metal wire coupling element is fixed to the first and second

spaced apart metal panels by spot welding.

19
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