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COMPOSITE PLASTIC/WOOD FLOUR BUILDING
CONSTRUCTION SYSTEM

BACKGROUND OF THE INVENTION

[0001] The present invention generally relates to building
construction systems and the elements therein and, in a
preferred embodiment thereof, more particularly relates to a
building construction system in which specially configured
extruded composite plastic/wood studs are transversely
secured to one another using specially configured molded
composite plastic/wood joining members.

[0002] Conventional wood framing structures, such as
those used for walls in houses and other buildings, are
typically formed from a spaced series of vertical solid wood
studs which have rectangular cross-sections and are nailed at
their opposite ends to horizontal top and bottom studs
(typically referred to as top and bottom “plates”) which are
also of a solid wood construction and have rectangular
cross-sections. After a framing structure of this type is
supported in its final orientation (for example vertically for
a wall structure) a wall-finishing material such as drywall
may be suitably secured to its opposite sides.

[0003] While this conventional type of wooden stud fram-
ing structure has been used for many years, and is generally
suitable for its intended purpose, it is subject to a variety of
well known problems, limitations and disadvantages. For
example, solid wood studs are relatively heavy, are becom-
ing increasingly expensive, are subject to warpage due to
loss of moisture content, are susceptible to moisture and fire
damage, and are also subject to the predation of various
types of insects such as termites. Additionally, of course, the
expanding use of solid wood construction as population
increases further depletes vital forest areas. Moreover, the
joints in this type of solid wood stud construction are
typically formed by toenailing two transversely abutting
studs together. As is well known, this type of conventional
stud joining technique forms a relatively weak joint—one
that is particularly susceptible to damage from twisting
forces applied to the joint.

[0004] As can readily be seen from the foregoing, a need
exists for an improved wood-based building construction
system which eliminates or at least substantially reduces the
above-mentioned problems, limitations and disadvantages
commonly associated with building construction systems
incorporating solid wood studs as generally described
above. It is to this need that the present invention is primarily
directed.

SUMMARY OF THE INVENTION

[0005] In carrying out principles of the present invention,
in accordance with a preferred embodiment thereof, a spe-
cially designed construction system is provided which is
representatively in the form of a framing assembly in which
a spaced series of parallel stud members are transversely and
abuttingly anchored at their opposite ends to a spaced pair of
similar stud members using specially designed connection
members.

[0006] According to a feature of the feature of the present
invention, each of the stud members and connection mem-
bers, in preferred embodiments thereof, are formed from a
mixture of a plastic material and a non-plastic filler material,
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with the stud members preferably being extrusions, and the
connection members preferably being injection moldings.

[0007] Tllustratively, the plastic/non-plastic mixture used
to form the studs is a mixture of a polyethylene material and
wood flour having a representative constituent weight ratio
of about 60 percent polyethylene and about 40 percent wood
flour, with the mixture also preferably including a suitable
fire retardant material.

[0008] Each of the extruded stud members, in a preferred
embodiment thereof, has a special configuration in which
the stud member has, along its length, a cross-section
defined by a substantially planar rectangular web having
opposite side edges, first and second substantially planar
transverse flanged formed on the opposite side edges, and a
third substantially planar transverse flange formed on a
central portion of the web and being parallel to the first and
second flanges. The first, second and third flanges have first
outer side edges lying in a first plane on a first side of the
web, and second outer side edges lying in a second plane
disposed on the second, opposite side of the web. The first,
second and a third flanges define first and second parallel,
separated lateral pocket areas extending along the first side
of the web, and third and fourth parallel, separated lateral
pocket areas extending along said second side of the web.

[0009] In a preferred embodiment thereof, the connection
members are also provided with special configurations. Each
connection member has a base portion from which a con-
nection portion transversely extends, the connection portion
having an outer end surface through which a slot inwardly
extends, the slot defining on the connection portion a parallel
pair of tabs disposed on opposite sides of the slot.

[0010] At each transverse abutting stud joint in the overall
construction system a preferred embodiment thereof, first
and second ones of the extruded composite plastic/wood
flour stud members are disposed in a transverse relationship
with an end of the second stud member abutting the first stud
member, and with the first pocket area of the first stud
member being aligned with and facing the first and third
pocket areas of the second stud member, and the second
pocket area of the first stud member being aligned with and
facing the second and fourth pocket areas of the second stud
member.

[0011] The base portion of the first connection member is
closely received in the first pocket area of the first stud
member and is anchored to its web, and the tabs of the first
connection member are closely received in and extend along
the first and third pocket areas of the second stud member
and are anchored to opposite sides of its web.

[0012] The base portion of the second connection member
is closely received in the second pocket area of the first stud
member and is anchored to its web, and the tabs of the
second connection member are closely received in and
extend along the second and fourth pocket areas of the
second stud member and are anchored to opposite sides of
its web.

[0013] Tllustratively, the connection members are
anchored to the webs of their associated studs using self-
tapping wood screws. However, other types of anchoring
means, such as nails or plastic weldments, could be used if
desired. Due to the cooperatively configured shaped of the
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studs and the connection members, the connection members
are conveniently recessed entirely within their associated
studs.

[0014] The composite plastic/wood studs of the present
invention provide in the overall construction system a vari-
ety of advantages over conventional solid wood studs used
in this type of framing operation. Specifically, the extruded
composite plastic/wood studs weigh less than solid wood
studs of tile same size, are fire retardant, do not absorb
appreciable moisture, are highly resistant to insect damage,
are straighter and less expensive than solid wood studs, and
are environmentally friendlier due to their ability to use
recycled plastic and wood.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is asimplified, vertically foreshortened side
elevational view of a portion of a composite plastic/wood
building construction system embodying principles of the
present invention;

[0016] FIG. 2 is a longitudinally foreshortened perspec-
tive view of one of the specially designed extruded com-
posite plastic/wood stud members used in the building
construction system;

[0017] FIG. 3 is an enlarged scale perspective view of the
portion of the construction system within the dashed area
“3” IN FIG. 1;

[0018] FIG. 4 is an exploded perspective view of the
portion of the construction system shown in FIG. 3;

[0019] FIG. 5 is an enlarged scale perspective view of one
of the specially designed molded composite plastic/wood
stud joining members used in the building construction
system; and

[0020] FIG. 6 is an enlarged scale cross-sectional view
through a portion of the construction system taken along line
6-6 of FIG. 3.

DETAILED DESCRIPTION

[0021] Elevationally illustrated in vertically foreshortened
form in FIG. 1 is a portion of a stud-based building
construction system 10 which embodies principles of the
present invention. The building construction system 10 is
representatively a section of a wall framing structure defined
by spaced apart, parallel and vertically oriented studs 124, a
horizontally oriented top stud 12b, and a horizontally ori-
ented bottom stud 12¢. Horizontal studs 12b,12¢ respec-
tively abut the top and bottom ends of the vertical studs 12a
and are anchored thereto in a unique manner subsequently
described herein.

[0022] In contrast to conventional frame construction of
this general type, the studs 124,12b,12¢ are not metal studs
or solid wood studs. Instead, the studs 124,125,12¢, which
have identical cross-sections along their lengths, are of a
unique construction and configuration that embodies prin-
ciples of the present invention and will now be described in
conjunction with FIG. 2 in which one of the studs, repre-
sentatively stud 12b which has been longitudinally fore-
shortened for illustrative purposes, is perspectively illus-
trated at an enlarged scale.

[0023] Like the other studs 12a and 12¢, the stud 12b is

extruded from a heated mixture of plastic and a granular
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non-plastic filler material, cut to length and allowed to cool.
Preferably, the plastic is polyethylene, the granular filler
material is a wood flour material (i.e., sawdust which has
been ground to a flour-like consistency), the weight ratio of
the extrusion mixture is approximately 60% plastic and 40%
filler material, and a suitable fire retardant material is added
to the overall extrusion mixture. Other types of plastic may
be used, as well as other types of filler material such as paper
or glass, and other weight ratios, if desired. Representa-
tively, each of the studs 12a,12b,12¢ has, along its length,
essentially the same maximum width and thickness as a
standard 2"x4" solid wood stud. However, it will be readily
appreciated that the studs could have other widths and
thicknesses, and could be formed in a wide variety of lengths
other than the standard eight foot length of a conventional
2"x4" solid wood stud.

[0024] As illustrated in FIG. 2, the representative stud 12b
(like the other studs 124 and 12c¢) longitudinally extends
along an axis A and has, along its length between its opposite
ends 13, a cross-section defined by a substantially planar
central rectangular web 14 having substantially planar trans-
verse flanges 16 on its opposite outer edges, and a substan-
tially planar central transverse reinforcing flange 18 dis-
posed midway between the outer edge flanges 16. Each of
the flanges 16,18 has opposite outer edges 20. The flange
edges 20 disposed on a first side of the web 14 lie in a first
plane, and the flange edges 20 disposed on the opposite side
of the web 14 lie in a second plane parallel to the first plane.
On each side of the web 14 the flanges 16,18 define
therebetween a pair of separated lateral pockets 22 that open
outwardly through opposite sides of the stud 12b and
longitudinally extend along its entire length.

[0025] Turning now to FIGS. 3-6, the opposite ends 13 of
each of the vertical studs 12a abut the horizontal studs
12b,12¢ and are firmly anchored thereto using recessed
joining members in the form of specially designed lock
blocks 24 embodying principles of the present invention.
Each lock block 24 is representatively formed from the same
composite material as the studs 12a,125,12¢, but is prefer-
ably formed using an injection molding process as opposed
to an extrusion process.

[0026] As best illustrated in FIG. 5, each lock block 24
has a rectangular base portion 26 sized to be complemen-
tarily received within one of the side pockets 22 of the stud
12b or the stud 12¢ with opposite end surfaces 28 of the base
portion 26 being directed toward the opposite ends 13 of
their associated stud. Extending upwardly from a central
section of the base portion 26 is a rectangular connection
portion 30. A central slot 32 extends inwardly from the upper
end of the connection portion 30 and defines on the con-
nection portion 30 a parallel pair of vertical connection tabs
34 disposed on opposite horizontal sides of the slot 32. The
inner side surface 36 of the slot 32 is spaced upwardly apart
from the top side of the base portion 26 as viewed in FIG.
5.

[0027] The transverse, abutting securement of the lower
end 13 of a representative one of the vertical studs 124 to the
horizontal bottom stud 12¢ will now be described in con-
junction with FIGS. 3 and 6, with the understanding that the
method of securing the top end 13 of the representative stud
124 to the horizontal top stud 12b is identical.

[0028] First, as illustrated in FIGS. 3 and 6, the base
portions 26 of two of the lock blocks 24 are placed in an
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aligned relationship within the two parallel top side pockets
22 of the bottom stud 12¢, with the inserted base portions 26
abutting the top side of the bottom stud web 14 on opposite
sides of the central flange 18 of the bottom stud 12¢. Suitable
fasteners, such as the illustrated self-tapping wood screws
38, are then driven through the base portions 26 on opposite
sides of their associated connection portions 30.

[0029] Next, lower end portions of the web 14 on opposite
sides of the central flange 18 of the vertical stud 12a are
inserted downwardly into the slots 32 of the two lock blocks
24 until the lower end 13 of the stud 12a abuts the top side
of the bottom stud 12¢. The widths of the tabs 34 of the two
lock blocks 24 are the same as the widths of their associated
base portions 26. Accordingly, as the lower end 13 of the
vertical stud 12a approaches the top side Of the bottom
horizontal stud 12¢, the tabs 34 are complementarily
received in the four lateral pockets 22 of the vertical stud
124, thereby precisely aligning the front and rear faces of the
studs 12a,12¢ as viewed in FIG. 3.

[0030] The depths of the lock block recesses 26 are
dimensioned so that when the bottom end 13 of the vertical
stud 12a bottoms out on the top side of the bottom horizontal
stud 12¢, small clearance spaces 40 (see FIG. 6) are left
between the lower end of the vertical stud web 14 and the
bottom side surfaces 36 of the two lock block slots 32 that
receive the web 14. These clearances 40 prevent the bottom
end of the vertical stud web 14 from undesirably bearing
vertically on the underlying lock blocks 26.

[0031] After the vertical stud 124 is in place as depicted in
FIGS. 3 and 6, the tabs 34 of each of the two underlying
lock blocks 26 are suitably anchored to the vertical stud web
14 by using, for example, fasteners such as the indicated
self-tapping wood screws 42. A variety of fastening means
other than the wood screws 38 and 42, such as nails or
plastic welding, may be used to operatively anchor the lock
blocks 26 to the vertical and horizontal studs 12a,12¢ if
desired. By using these specially designed lock blocks 26,
all of the vertical studs 12a (see FIG. 1) can be firmly
anchored at their ends to and in an abutting relationship with
the horizontal top and bottom studs 125,12c¢.

[0032] The lock blocks 26, coupled with the uniquely
configured cross-sections of the studs 12a,12b,12¢, provides
the building construction system 10 with an overall strength
at its joints which is substantially greater than in conven-
tionally configured and constructed solid wood stud-based
frame construction systems of this same general shape. It
should be noted that the lock blocks 26 may be formed of
materials other than a plastic/wood composite material, and
may be used with flanged stud structures which are made of
materials other than a plastic/wood composite material. It
should also be noted that the lock blocks 26 are completely
recessed within their associated studs 12. This permits the
opposite sides of the construction system 10 (see FIG. 1) to
be completely free of undesirable protrusions created by the
joining structures used to operatively interconnect the studs
12.

[0033] The use of the specially designed plastic/wood
flour composite studs 12 provides the overall structure 10
with a variety of advantages over conventional solid wood
stud-based structures. Specifically, the studs 12 weigh less
than solid wood studs of the same size, are fire retardant, do
not absorb appreciable moisture, are highly resistant to

0008

Oct. 17, 2002

insect damage, are straighter and less expensive than solid
wood studs, and are environmentally friendlier due to their
ability to use recycled plastic and wood.

[0034] The foregoing detailed description is to be clearly
understood as being given by way of illustration and
example only, the spirit and scope of the present invention
being limited solely by the appended claims.

What is claimed is:
1. Construction apparatus comprising:

an extrusion useable as a structural building stud, said
extrusion being formed from a mixture of a plastic
material and a non-plastic filler material and having,
along its length, a cross-section defined by a substan-
tially planar rectangular web having opposite side
edges, first and second substantially planar transverse
flanges formed on said opposite side edges, and a third
substantially planar transverse flange formed on a cen-
tral portion of said web and being parallel to said first
and second flanges, said first, second and third flanges
having first outer side edges lying in a first plane
disposed on a first side of said web, and second outer
side edges lying in a second plane disposed on the
second, opposite side of said web, said first, second and
third flanges defining on each of the opposite sides of
said web a divided pair of parallel lateral pockets that
open outwardly through opposite sides of said extru-
sion and longitudinally extend from one end of said
extrusion to the opposite end of said extrusion.

2. The construction apparatus of claim 1 wherein:

said plastic material is a polyethylene material.
3. The construction apparatus of claim 1 wherein:

said non-plastic material is a granular non-plastic filler
material.
4. The construction apparatus of claim 3 wherein:

said granular non-plastic filler material is sawdust.
5. The construction apparatus of claim 3 wherein:

said granular non-plastic filler material is wood flour.
6. The construction apparatus of claim 1 wherein:

said mixture further includes a fire retardant material.
7. The construction apparatus of claim 1 wherein:

said plastic material is a polyethylene material, and

said non-plastic filler material is wood flour.
8. The construction apparatus of claim 7 wherein:

the constituent weight ratio of said mixture is about 60
percent polyethylene and about 40 percent wood flour.
9. The construction apparatus of claim 7 wherein:

said mixture further includes a fire retardant material.

10. The construction apparatus of claim 1 further com-
prising a connection member for securing an elongated
structural member having a web portion to said extrusion in
a transversely abutting relationship, said connection member
having:

a base portion from which a connection portion trans-
versely extends, said connection portion having an
outer end surface through which a slot inwardly
extends, said slot defining on said connection portion a
parallel pair of tabs disposed on opposite sides of said
slot,
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said base portion being complementarily receivable in
one of said lateral pockets of said extrusion and
anchorable to said web of said extrusion, said con-
nection portion being dimensioned to project trans-
versely outwardly of said extrusion so that said slot
may receive the web portion of the structural mem-
ber and said tabs may be anchored thereto.

11. The construction apparatus of claim 10 wherein:

said connection member is formed from a mixture of a
plastic material and a non-plastic filler material.
12. The construction apparatus of claim 11 wherein:

said connection member said connection member is
formed from a mixture of polyethylene and wood flour.

13. The construction apparatus of claim 12 wherein:

said mixture of said connection member further includes
a fire retardant material.

14. The construction apparatus of claim 12 wherein:

said connection member is an injection molding.
15. A structural stud member consisting essentially of:

an extruded plastic/wood composite body having, along
its length, a substantially planar rectangular web having
opposite side edges, first and second substantially pla-
nar transverse flanges formed on said opposite side
edges, and a third substantially planar transverse flange
formed on a central portion of said web and being
parallel to said first and second flanges, said first,
second and third flanges having first outer side edges
lying in a first plane disposed on a first side of said web,
and second outer side edges lying in a second plane
disposed on the second, opposite side of said web, said
first, second and third flanges defining on each of the
opposite sides of said web a divided pair of parallel
lateral pockets that open outwardly through opposite
sides of said extrusion and longitudinally extend from
one end of said extrusion to the opposite end of said
extrusion.

16. A construction system comprising:

first and second elongated stud members each having,
along its length, a cross-section at least partially
defined by a generally planar web from which first and
second parallel flanges transversely project and define
therebetween on opposite sides of said web a lateral
pocket area opening outwardly through one side of the
stud member,

said first and second stud members being in a trans-
verse relationship with an end of said second stud
member abutting said first stud member, and with
one of said lateral pocket areas of said first stud
member being aligned with said lateral pocket areas
of said second stud member; and

a connection member having a base portion closely
received in said one of said lateral pocket areas of said
first stud member and being anchored to said web of
said first stud member, and a pair of tabs closely
received and extending through said lateral pocket
areas of said second stud member, said tabs being
disposed on opposite sides of and anchored to said web
of said second stud member.
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17. The construction system of claim 16 wherein:

said first and second stud members are extrusions formed
from a plastic/wood flour mixture.
18. The construction system of claim 16 wherein:

said connection member is an injection molding formed
from a plastic/wood flour mixture.
19. A construction system comprising:

first and second elongated stud members each having
along its length, a cross-section defined by a substan-
tially planar rectangular web having opposite side
edges, first and second substantially planar transverse
flanged formed on said opposite side edges, and a third
substantially planar transverse flange formed on a cen-
tral portion of said web and being parallel to said first
and second flanges, said first, second and third flanges
defining first and second parallel, separated lateral
pocket areas extending along said first side of said web,
and third and fourth parallel, separated lateral pocket
areas extending along said second side of said web;

said first and second stud members being in a trans-
verse relationship with an end of said second stud
member abutting said first stud member, and with
said first pocket area of said first stud member being
aligned with and facing said first and third pocket
areas of said second stud member, and said second
pocket area of said first stud member being aligned
with and facing said second and fourth pocket areas
of said second stud member; and

first and second connection members each having a base
portion and a spaced apart pair of parallel tabs trans-
verse to said base portion,

said base portion of said first connection member being
closely received in said first pocket area of said first
stud member and being anchored to its web, and said
tabs of said first connection member being closely
received in and extending along said first and third
pocket areas of said second stud member and being
anchored to opposite sides of its web, and

said base portion of said second connection member
being closely received in said second pocket area of
said first stud member and being anchored to its web,
and said tabs of said second connection member
being closely received in and extending along said
second and fourth pocket areas of said second stud
member and being anchored to opposite sides of its
web.

20. The construction system of claim 19 wherein:

said first and second stud members and said first and
second connection members are formed from a mixture
of a plastic material and a non-plastic filler material.
21. The construction system of claim 20 wherein:

said plastic material is a polyethylene material.
22. The construction system of claim 20 wherein:

said non-plastic material is a granular non-plastic filler
material.

23. The construction system of claim 22 wherein:

said granular non-plastic filler material is sawdust.
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24. The construction system of claim 22 wherein: 30. The construction system of claim 26 wherein each of
said first and second connection members is an injection

said granular non-plastic filler material is wood flour. .
molding.

25. The construction system of claim 20 wherein:

said mixture further includes a fire retardant material.
26. The construction system of claim 20 wherein:

said plastic material is a polyethylene material, and

said non-plastic filler material is wood flour.
27. The construction system of claim 26 wherein:

the constituent weight ratio of said mixture is about 60
percent polyethylene and about 40 percent wood flour.
28. The construction system of claim 26 wherein:

said mixture further includes a fire retardant material.
29. The construction system of claim 26 wherein:

each of said first and second stud members is an extrusion.
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31. The construction system of claim 19 wherein:

said first and second connection members are completely
recessed in said first and second stud members.
32. The construction system of claim 19 wherein:

said first and second connection members are anchored to
said webs of said first and second stud members by
means of mechanical fastening members.

33. The construction system of claim 19 wherein:

said first, second and third flanges have first outer side
edges lying in a first plane on a first side of said web,
and second outer side edges lying in a second plane
disposed on the second, opposite side of said web.
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