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WALL MOUNTABLE HOLDER

This application is a continuation-in-part of U.S. patent application 12/049,182, filed
March 14, 2008.

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention is directed to a wall mountable holder, commonly a
garage hook, mountable in a friable substrate such as drywall, for holding an object

such as a household or garden item, e.g., a tool such as a spade.
2. Description of the Related Art

[0002] Garage hooks typically are wire-like with a drywall penetrating end that is
straight, pointed, and typically threaded like a screw for driving into drywall and
sometimes a stud. An opposite end usually forms one of a variety of configurations of
hooks. Driving the garage hook commonly is accomplished by gripping and turning

the hook end to drive the point and the threads into the drywall.

[0003] Anyone who has attempted to install wire-like garage hooks knows that it is
easier said than done. A firm, steady, axial, pushing-while-rotating force is needed,
and driving typically is stuttered and wobbly. If the user hits a stud squarely, great
effort and skill are required to force the point and the threads into the stud, which may

~ cause the threads to strip out the soft, friable drywall, often resulting in an unsightly
and uncertain installation. More commonly, the user does not hit a stud, and the
installation may look sound but is actually wobbly and loose. Moreover, screw-like
threads have little pullout strength in drywall alone and can easily strip out the drywall
during installation. In use, the garage hook may turn, particularly after repeated
loading, unloading and bumps, causing the garage hook to loosen, fall or dump its load
from the wall, resulting in damage to the load, the wall, or other garaged property, such

as a car.

[0004] For additional pullout strength, some garage hooks, see, e.g., U.S. Patent
6,676,350 to McSherry, rely on large drywall-anchor-like threads. Such garage hooks
sometimes require pre-drilling and are often defeated if they hit a stud. Although

1
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garage hooks with drywall threads provide higher pullout strength in drywall than
screw-like threads, they still usually can only hold objects of light to moderate weight.

[0005] Pre-drilling into studs or wood may be considered for many kinds of garage
hooks, however, in each case, additional planning, tools and time are required. For
example, some garage hooks require one or more screws to be driven, but unless pilot
holes are positioned, sized and pre-drilled with great care, efforts to drive screws can

result in stripping of the drywall.

[0006] Illinois Tool Works Inc., assignee of this application, has made many
advances in drywall anchors. An anchor sold under the trademark E-Z ANCOR, see
commonly assigned U.S. Patent 4,601,625, is a self-drilling drywall anchor. Another
anchor, sold under the trademark STUD SOLVER, see commonly assigned U.S. Patent
Application Ser. No. 60/510,708, is a self-drilling drywall anchor capable of
penetrating studs. Illinois Tool Works Inc. has made further advances in garage hook
technology, including the hooks in the commonly assigned U.S. Patent Application
Ser. No. 11/148,159. These hooks, often made of a unitary structure comprising a base
and one or more legs and one or more self-drywall anchors, exhibit high holding

strength in dry wall.

[0007] What is needed is a holder mountable to a friable substrate that may be

easily installed for increased pullout resistance and load capacity.

BRIEF SUMMARY OF THE INVENTION

[0008] In one aspect of the invention, a substrate-mountable holder comprising a
metal base having a centerline, the base having a plurality of openings to receive a
plurality of fasteners; a generally symmetrical wireform having a pair of legs with a
portion therebetween, the portion welded to the base, each leg having a first segment
extending parallel to the base and a second segment extending outwardly of the base;
and a tang projecting from a rear side of the base, the tang having a Rockwell B
hardness of between about 90 and about 100 proximate the base. To achieve this
Rockwell hardness, the tang may initially be formed of 1010 steel and then heat

treated, for example by welding or induction hardening, or it may be work hardened.
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[0009] In another aspect of the invention, a method for hardening a tang protruding
from a rear surface of a holder, the holder comprising a thin metal baseplate having a
plurality of openings for receiving a plurality of fasteners, the holder further
comprising a generally symmetrical pair of legs, the method comprising heating the
tang; and quenching the tang. The method may further comprise forming the tang
from the baseplate, for example from a single piece of 1010 steel. To achieve a
desired Rockwell B hardness, for example between about 90 and about 100, the tang
may be heated to between about 1500° F and about 1800° F for between about 3
seconds and about 6 seconds. In addition, quenching may achieved by submersing the

tang in water or oil.

[0010] These and other features and advantages are evident from the following

description of the present invention, with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is a perspective view of a holder mountable to a variety of substrates for

holding an object.
FIG. 2 is a top plan view of the holder of FIG. 1.
FIG. 3 is an elevation view of the holder.
FIG. 4 is a side view of the holder.

FIG. 5 is a perspective view of another embodiment of a holder mountable to a

variety of substrates for holding an object.
FIG. 6 is a top plan view of the holder of FIG. 5.
FIG. 7 is an elevation view of the holder.
FIG. 8 is a side view of the holder.

FIG. 9 is a perspective view of another embodiment of a holder mountable to a

variety of substrates for holding an object.
FIG. 10 is a top plan view of the holder of FIG. 9.
FIG. 11 is an elevation view of the holder.

FIG. 12 is a side view of the holder.
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FIG. 13 is a perspective view of another embodiment of a holder mountable to a

variety of substrates for holding an object.
FIG. 14 is a top plan view of the holder of FIG 13.
FIG. 15 is an elevation view of the holder.
FIG. 16 is a side view of the holder.

FIG. 17 is a perspective view of another embodiment of a holder mountable to a

variety of substrates for holding an object.
FIG. 18 is a top plan view of the holder of FIG. 17.
FIG. 19 is an elevation view of the holder.
FIG. 20 is a side view of the holder.
FIG. 21 is a perspective view of a drywall type fastener.

FIG. 22 is elevation view of the drywall type fastener of FIG. 21.

DETAILED DESCRIPTION

[0011] A holder 10 including a metal flange or base plate 26 may have a plurality
of openings 30, 31 each capable of receiving fasteners 23, 24 for mounting holder to a
variety of substrates. To assist in mounting of holder 10 to friable substrates, holder 10
may have a rearwardly projecting tang 33 that may embed in substrate, locating holder
10 while a user installs fasteners 23 and/or 24. For non-friable substrate applications,
tang 33 may be separated from holder 10 leaving a generally planar rear surface for
engagement with outer surface 44 of substrate. Tang 33 preferably may be hardened
as compared to base plate 26 to facilitate separation, as described in greater detail

below.

[0012] In one aspect of the invention, a substrate-mountable holder may comprise
a metal base having a centerline, the base having a plurality of openings to receive a
plurality of fasteners; a generally symmetrical wireform having a pair of legs with a
portion therebetween, the portion welded to the base, each leg having a first segment
extending parallel to the base and a second segment extending outwardly of the base.

Additionally, each of the legs may have an upturned end.
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[0013] In other aspects of the invention, the first segment of each leg may extend
generally parallel to the centerline, or the first segment of each leg may be angled with

respect to the centerline.

[0014] In further aspects of the invention, the second segment of each leg may
extend generally linearly outwardly of the base, or the second segment may have a

radius of curvature.

[0015] In still further aspects of the invention, the plurality of openings may be
configured to receive drywall fasteners each having a crest diameter of at least about %
inch, the openings may be generally aligned with the centerline and the weld may be
positioned between the plurality of openings, and the holder may have a second

plurality of openings to receive a second plurality of fasteners.

[0016] In one aspect of the invention, a holder may include at least one self-
drilling drywall fastener, a wall-contacting base plate having at least one opening for
receiving one said self-drilling drywall fastener, and at least one leg for holding an
object. The combination of the self-drilling drywall fastener and the base plate may
provide increased pullout resistance and load capacity in a friable substrate. The
opening may be sized for engaging a head of the drywall fastener to seat the drywall

fastener.

[0017] In another aspect of the invention, a holder may include at least one self-
drilling drywall fastener having a drilling portion longer than a drywall thickness
followed by a high-threaded portion for engaging the friable substrate, a wall
contacting base plate having at least one opening for receiving one said self-drilling
drywall fastener, and at least one leg for holding an object. In this configuration, the
drilling portion may bore a pilot hole entirely through the drywall before the high
threads begin to engage the drywall. The high-threaded portion also may be longer
than the drywall thickness, so that the high threads may engage the rear drywall

surface and add further to the pullout resistance and load capacity.

[0018]  Instill another aspect of the invention, a holder may include at least one
self-drilling drywall fastener having a screw-like distal portion longer than a drywall
thickness followed by a high-threaded drywall-engaging portion and a head having a

recess for receiving a rotary driver, a wall contacting base plate having a pair of



WO 2010/093513 PCT/US2010/021969

openings each capable of receiving one said self-drilling drywall fastener, and at least
one leg for holding an object. In this configuration, if a stud is encountered, the screw-
like drilling portion may self-drill into the stud. The at least one leg and pair of base

plate openings may be aligned for increased pullout resistance and load capacity.

[0019] Referring to FIGS. 1- 4, a holder 10 includes a flat, generally planar,
generally oval or “surfboard-shaped” metal flange or base plate 26 having at least one
and, as shown, a pair of openings 30, each capable of receiving an drywall fastener 24
(see FIGS. 21 and 22). Holder 10 may further include a generally symmetrical
wireform having a predetermined shape and having a pair of legs 28 with a portion 91
therebetween. At least one and potentially two or more legs 28 extend from base plate
26 to the other side of center (e.g., below) for holding an object. Leg(s) 28 and drywall
fasteners 24 spaced to either side of the center of the flange or base plate provide for

higher overall pullout resistance and load capacity for holder 10.

[0020] Returning to FIGS. 1-4, base plate 24 may be made of sheet metal and may
have a thickness between about 10 gauge and about 20 gauge, preferably between
about 14 gauge and about 18 gauge, more preferably about 16 gauge. Base plate 24
may be stamped from sheet metal in a generally oval shape that may be between about
2 inches and about 5 inches tall from a top 38 to a bottom 39, preferably between about
3 inches and about 4 inches tall, more preferably about 3 inches tall. Base plate may
also be between about 1 inch and about 3 inches wide, preferably between about 1 inch

and about 2 inches wide, and in one embodiment, about 1%2 inch wide.

[0021] Base plate 24 may further have a plurality of first openings 30and a
plurality of second openings 31 stamped out of plate. First openings 30 may be sized
to accommodate high-threaded drywall fasteners and may have a diameter between
about ¥ inch and about % inch, preferably between about % inch and about %2 inch,
and, in one embodiment, about .46 inch. Second openings 31 may be sized to
accommodate nails, wood fasteners or masonry fasteners and may have a diameter
between about 1/8 inch and about % inch, and, in one embodiment, about 0.2 inch.
First openings 30 and second openings 31 may be substantially symmetrically formed
about center of base plate 24 such that center of first openings may be between about
1/3 inch and about 1 inch from top or bottom of base plate 24, respectively, preferably

between about ¥ inch and about % inch, still more preferably about 5/8 inch. Center
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of second openings may be between about 1/16 inch and about Y4 inch from top or
bottom of base plate 24, respectively, preferably between 1/8 and about %, still more
preferably about 3/16 inch.

[0022] Holder 10 is mountable to a friable substrate such as drywall and is used for
holding, typically hanging, an object (not shown), such as a tool, a ladder, a broom, a
spade, a bicycle, or other objects on a friable substrate such as drywall. Holder 10
allows a user to select a position anywhere on drywall that is feasible to place the
object desired to be held. Holder 10 may be used for holding tools or other objects on
interior or exterior friable substrates of a residential home and is particularly useful for
hanging tools or other objects from a wall or ceiling within a garage; therefore, holder
10 will be described and shown as a garage hook. However, holder 10 may be equally

usable in other applications.

[0023] The friable substrate may be one of several materials used in construction,
such as stucco, plaster, or gypsum based drywall sold under the trademark
SHEETROCK by United States Gypsum. Drywall typically has a thickness T of about
1, inch or about 5/8 inch, but it may be obtained in other thicknesses, such as about 3/8
inch. Typically, friable substrates such as drywall are mounted to support studs, such
as wood support studs, for example 2 x 4 studs or the like, evenly spaced apart, €.8.
every 16 inches, or metal support studs, such as steel support studs. Studs are
substantially more resistant to pullout than drywall because they are less friable and

much less likely to break apart.

[0024]  Fasteners 24 anchor and also rotationally lock holder 10 in place to prevent
rotation and loosening of holder 10. Openings 30 may be positioned with at least one
opening generally vertically above center and above leg(s) 28 and at least one opening
generally vertically below center and below leg(s) 28, as shown in FIG. 1, so that the
pullout strength acts to prevent holder 10 from pivoting outwardly away from drywall.
Installing holder 10 with at least one drywall fastener 24 positioned above center with
drywall fastener threads 32 engaged in drywall increases the shear load holder 10 can
withstand. Two openings 30 for receiving drywall fasteners are included in base plate
26, as shown in FIG. 1. In addition, base plate 26 may have two secondary openings
31 for receiving fasteners that enable base plate 26 to be mounted to a variety of

surfaces.
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[0025] The base plate 24 also may have a rearwardly projecting tang 33, which
may puncture the paper surface of the drywall and extend a short distance into the
drywall to pre-position the holder on the drywall surface for fastener insertion, and,
upon installation, to further enhance the shear load capacity of the installed holder.
Tang 33 may be triangularly shaped and may be between about 1/8 inch and about 72
inch long, preferably between about % inch and about % inch long, and in one
embodiment, about 0.35 inch long. Tang may also be between about 0 inches and
about % inch wide, preferably about 1/8 inch wide. Base plate 24 may be stamped to
form a generally rectangular opening 35. Material removed in making generally
rectangular opening may not be completely separated from base plate, and tang 33 may
be formed from removed material. Tang 33 may be formed at an upper end 36 of

opening or at a lower end 37.

[0026] Referring to FIGS. 21 and 22, each drywall fastener 24 includes a head 25
having a recess 64, such as the Phillips recess 64 shown in FIG. 21, for receiving a
rotary driver (not shown) so that holder 10 may be installed with a driving tool, such as
a screwdriver or a drill with a screwdriver bit. Recess 64 includes one or more torque
transmitting surfaces 65 so that torque may be transmitted from the rotary driver to

rotate drywall fastener 24 in order to drive drywall fastener 24 through the drywall.

[0027] Returning to FIGS. 1-4, holder 10 may further comprise a generally
symmetrical wireform 90 having a pair of legs 28 with a portion 91 therebetween.
Wireform 90 may be welded to base 26 wherever wireform contacts base 26.
Preferably, portion has a welded length between about /2 inch and about 1% to secure
wireform 90 to base 26. Each leg may have a first segment 92 extending generally

parallel to the base 26 and a second segment 93 extending outwardly of the base 26.

[0028] One or more legs 28 extend from base plate 26, providing a place to hang
an object. Legs 28 may come in many configurations, including straight legs, J -shaped
legs, C-shaped legs, bicycle hooks, ladder hooks, tool hooks, coat or hat hooks, or a U-
shaped pair of legs 28. Each leg 28 may extend axially out from base plate 26, but,
preferably, legs 28 may extend laterally along an outer surface of the drywall before

extending away from base plate 26.
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[0029] Continuing with FIGS. 1-4, in one embodiment, a pair of legs 28 forms a
U-shape when viewed from above. A U-shaped holder 10 may be particularly useful
for holding long handled objects, such as a spade or broom, s that the handle fits
between legs 28 and the spade blade or the broom head rests on legs 28. Legs 28 are
diametrically opposed, symmetrical about an axis 18, and may extend downward and
along wall before bending to form a distal portion 70 that extends substantially
perpendicular to base plate 26 so that legs 28 may be positioned so they are level and
parallel with the floor. Legs 28 may form an angle between about 0 degrees and about
45 degrees with respect to a centerline of base plate 26, preferably between about 10
degrees and about 35 degrees, still more preferably between about 15 degrees and
about 25 degrees and in the embodiment shown in FIGS. 1-4, about 20 degrees. Each
leg 28 may have an enlarged foot 72 or an upturned end 73 at distal portion 70, at a
distal end of leg 28 to prevent the object from sliding off or tipping over the end of
legs 28. Upturned end may have a height between about %4 inch and about 1 inch,
preferably between about %2 inch and about % inch and, in one embodiment, about 5/8

inch.

[0030] It may be desirable that the spacing LS between legs 28 be large enough so
that a typical handle of a broom or spade, i.e. a cylindrical handle having a diameter of
between about 1 inch and about 1 % inches, will fit between legs 28.  An inner edge
of each foot 72 or upturned end 73 may protrude inwardly toward the other leg 28 so
that the spacing FS between feet 72 may be smaller than spacing LS between legs 28.
Upturned end 73 may alternatively protrude generally vertically so that FS and LS are
substantially equivalent. The foot may also extend upwardly from leg 28 to provide a
stop to prevent a tool, sﬁch as a spade, from sliding between feet 72. Upturned end 72
may be angled between about 70 degrees and about 130 degrees with respect to distal
portion 70, preferably between about 90 degrees and about 110 degrees, still more
preferably about 100 degrees. Legs 28 and upturned end 73 may also be coated with a

durable plastic material such as plastisol.

[0031] The spacing FS and LS between feet 72 and legs 28 may be large enough,
and base plate 26 is long enough so that the nose of a drill will fit between feet 72 and

legs 28 so that a user may use a typical cordless drill adapted with a screwdriver bit to
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engage recess 64 and rotate each drywall fastener 24 to drive each drywall fastener 24
through a hole 30 into the drywall.

[0032] In one embodiment, such as the one shown in FIGS. 1-4, the spacing LS
between the pair of legs 28 may be between about 1 % inches and about 3 inches,
preferably between about 2 inches and about 2% inches, still more preferably about 2.2

inches.

[0033] Each side of distal portion 70 of each leg 28 may include upper and lower
flat surfaces 78 which may be generally parallel to the common plane of legs 28 so that
when legs 28 are level, an object laid across flat surfaces 78 will also be level. Legs 28
may also include one or more grooves 80 (not shown) formed in each leg 28 so that an
object may rest within the grooves 80. For example, an object having a thin portion
that will be laying on legs 28, i.e. the blade of a shovel or spade, may be hung off legs
28 so that the thin portion rests in grooves 80 to prevent the spade from rolling or

sliding along legs 28.

[0034] Legs 28 and upturned ends 73 may be symmetrical, as best shown in FIGS.
1 and 3. In addition, in FIGS. 1 and 3, when legs 28 are positioned so that they are
level, openings 30 may be positioned so that they are generally centered vertically on
axis 18. Legs 28 may extend in a plane generally parallel to mounting surface and may
also angle away from axis 6. Angled first segment 92 of legs 28 may be between
about 1 inch and about 4 inches long, preferably between about 2 inches and about 3
inches long, more preferably between about 2% inch and about 2% inch long, and in

one embodiment, about 2.4 inches long.

[0035] Legs 28 may bend from angled first segments 92 to extending second
segments 93 that may be generally perpendicular to mounting surface. Second
segments 93 may spaced vertically from center of upper opening 30 by between about
2 inches and about 5 inches, preferably between about 2% inches and about 4%z inches,
still more preferably between about 3 inches and about 4 inches, and in one
embodiment, about 3% inches. Second segments 93 may have a length from first
segments 92 to upturned ends 73 between about 1 inch and about 8 inches, preferably

between about 2 inches and about 5 inches, and in one embodiment, about 2% inches.

10
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[0036] As seen in FIGS. 1-4, legs 28 may be made of a strong material that is
workable enough to bend into the desired configuration, but resilient enough to resist
deformation upon loading. Preferably, legs 28 are made of wireform having a
diameter of between about 1/8 inch and about ¥; inch, preferably between about 1/8
inch and 3/8 inch, still more preferably about % inch. Wireform may be metal,

preferably cold-rolled steel such as 1010 or 1020 steel.

[0037] Holder 10 may not be a unitary structure, but may comprise base plate 26
and leg(s) 28 operatively connected to base plate 26. Connection should be strong
enough to keep legs 28 affixed to base plate 26 under loading conditions. Connection
may comprise a fastener through legs 28 and base plate. Connection may also
comprise forming a recess on a rear surface of base and locating legs 28 between
mounting surface and base when installing. Preferably, connection is a weld. Several
types of welds may be used, including spot welds. More preferably, however,
connection is a fillet weld. Fillet weld may be between about 1/6 inch and about 3/8
inch, preferably about 1/8 inch. In addition, fillet weld may extend substantially

around a perimeter defining the contact between base plate 26 and legs 28.

[0038] As seen in FIG. 1-4, legs 28 may be operatively connected to base plate 26
below center of base plate 26. Legs 28 may also cover generally rectangular opening
35 from which tang 33 was stamped. Top of legs may be between about 1 inch and

about 2 inches from top of base plate 26, preferably between about 1% inch and about

1% inch, and in one embodiment, about 1 5/8 inch.

[0039] Referring to FIGS. 21 and 22, in one embodiment, self-drilling drywall
fastener 24 has an enlarged head 25, an axis 27, a drilling portion 34 having a length
longer than a thickness of the friable substrate or drywall and a high-threaded proximal
portion 32 for engaging friable substrate or drywall. The threads 32 are sized to pass
freely through the openings 30 in the base plate 26, while the head 25 engages the base
plate 26 around the openings 30. The base plate 26 is substantially wider than a largest

outside diameter of proximal portion 32.

[0040] Drywall fastener 24 may have a long unthreaded drilling portion 34 of the
type sold under the trademark STUD SOLVER, see commonly assigned U.S. Patent
Application Ser. No. 11/850, 70,311 to Ernst, et al., the contents of which is

11
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incorporated herein by reference. Fastener 24 may be a self-drilling drywall fastener
capable of penetrating studs, but preferably has the configuration shown in FIGS. 21
and 22. Because drywall fastener 24 is not an anchor and does not receive a fastener,
drywall fastener 24 may be solid rather than hollow, allowing drywall fastener 24 to
have a smaller root diameter while still providing the durability necessary to be driven

into drywall and any stud which may be behind the drywall.

[0041] Second fasteners 23 may be smaller fasteners for installing holder 10
against a variety of substrates. Second fasteners 23 may have a crest diameter between
about 1/8 inch and about ¥ inch, preferably about 3/16 inch. In one embodiment,
second fasteners may be masonry fasteners of the type sold under the trademark
TAPCON, see commonly assigned U.S. Patent 6,296,433 to Forsell, et al., the contents

of which is also incorporated herein by reference.

[0042] In another embodiment, FIGS. 5 through 8 show a long U hook, which is a
similar holder 110 having similar base plate 126 and legs 128 that may extend a greater
distance both down and outward from base plate 126 and further away from mounting

surface.

[0043] In this embodiment, first segment 192 of legs 126 may form an angle of
between about 5 degrees and about 25 degrees with respect to a centerline of base plate
26, preferably between about 5 degrees and about 20 degrees, more preferably about
15 degrees, and in one embodiment about 14 degrees. First segment 192 may have a
length along mounting surface of between about 2 inches and about 4 inches,
preferably between about 2% inches and about 3% inches, more preferably about
between about 2% inches and about 3% inch, and in one embodiment about 3 1/8
inches. In addition, second segments 193 may be located between about 3 inches and
about 6 inches, preferably between about 4 inches and about 5 inches, more preferably
between about 4% inches from center of upper opening 130. Moreover, second
segments 193 may have a length between about 2 inches and about 6 inches, preferably
between about 3 ¥ inches and about 5 inches, still more preferably between about 4 %2

inches and about 5 inches, and in one embodiment about 4.8 inches.

[0044] Upturned end 173 may be similar to that of the embodiment shown in
FIGS. 1-4. However, as longer legs 126 may be used to support larger objects,

12
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upturned end 173 may be larger than that of the embodiment of FIGS. 1-4 to inhibit
larger objects from sliding off or otherwise being inadvertently dislodged from legs
126. Upturned ends 173 may be between about Y4 inch and about 1% inches,
preferably between about ¥ inch and about 1 inch, more preferably between about 5/8

inch and about 7/8 inch, and in one embodiment, about 11/16 inch.

[0045] In another embodiment, FIGS. 9 through 12 show an even longer U hook,
which is a similar holder 210 having similar base plate 226 and legs 228 that may
extend a greater distance both down and outward from base plate 226 and further away
from mounting surface. Longer hook 210 may be referred to as a ladder hook because
it may be sized to support steps or support(s) of a ladder for storage against a mounting

surface.

[0046] In this embodiment, first segment 292 of legs 226 may form an angle of
between about 3 degrees and about 15 degrees with respect to a centerline of base plate
26, preferably between about 5 degrees and about 10 degrees, more preferably about 7
degrees. First segment 292 may have a vertical distance of between about 3 inches and
about 10 inches, preferably between about 4 inches and about 7 inches, more
preferably about 5 inches from top of legs 226 to second segments 293. In addition,
second segments 293 may be located between about 3% inch and about 11% inch,
preferably between about 4% inch and about 9 inches, more preferably between about
5 inches and about 6 inches, and in one embodiment about 5% inch from center of
upper opening 230. Moreover, second segments 293 may have a length between about
4 inches and about 10 inches, preferably between about 6 inches and about 8 inches,

still more preferably about 7 inches, and in one embodiment about 7 1/8 inches.

[0047] Because legs 226 extend downward further than legs 26 of the embodiment
of FIGS. 1-4, legs 226 may be spaced closer together while still enabling a drill having
a driving attachment such as a Phillips driver to be used to install fasteners and/or
secondary fasteners 24, 23. Legs 226 may be between about 1 inch and about 4 inches
apart at a distal portion 270, preferably between about 1 inch and about 3 inches apart,
still more preferably between about 1 inch and about 2 inches apart, and in one
embodiment, about 1% inch. Moreover, as longer legs 226 may be used to support
larger objects, upturned end 273 may be larger than that of the embodiment of FIGS.
1-4 to inhibit larger objects from sliding off or otherwise being inadvertently dislodged
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from legs 226. Upturned ends 273 may be between about Y inch and about 2 inches,
preferably between about % inch and about 1%% inch, and in one embodiment, about 1

1/8 inch.

[0048] FIGS. 13 through 16 show a similar holder 310, which, instead of a pair of
legs 28 having generally flat surfaces 78 is provided with a pair of J hooks 328. The
base plate 326 of the holder 310 is a similar flat, oval or surfboard-shaped element and
is manufactured in a similar fashion as base plate 26. The base plate 326 may have a
pair of through openings 330 for receiving drywall fasteners 24, a pair of second
openings 331 and a tang 333 substantially identical to the openings 30, second

openings 31 and tang 33 described above.

[0049] The J hook holder 310 may include a single, and generally J shaped leg
328. Preferably, however, holder 310 has a plurality of J shaped legs 328. Asseenin
FIG. 12, legs 328 may exfend substantially vertically downward along base plate 326,
transitioning to a second segment 393. Second segment 393 may begin at a location
spaced from top of legs a predetermined distance of between about 1 inch and about 3
inches, preferably between about 1 inch and about 2 inches, more preferably between
about 1% inch and about 2 inches, and in one embodiment, about 1% inch. Second
segment 392 may also begin at a predetermined position spaced downward from
bottom of base plate 326 by between about 0 inches and about 2 inches, preferably
between about 0 inches and about 1 inch, still more preferably between about 0 inches
and ¥ inch, and in one embodiment, about 0.2 inch. Moreover, second segment 393
may have an upper surface 396 upon which object may be rested. At its lowest
position 397, upper surface 396 may be spaced between about 2 inches and about 6
inches from center of uppermost opening 330, preferably between about 3 inches and

about 4 inches, still more preferably about 3% inch.

[0050] Second segment 393 of legs 328 may be substantially circular, ovoid or
otherwise curved. In the embodiment shown in FIGS. 13-16, second segment 292 is
substantially semi-circular, such that beginning proximate bend 394 and distal portion
370 of second segment 393 are spaced vertically substantially the same distance from
bottom 339 of base plate 326. However, distal portion 370 may extend higher or lower-
than bend 394.
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[0051] If second segment 393 is substantially circular, second segment 393 may
further have an inner radius of curvature. Radius may be between about %2 inch and
about 2 inches, preferably between about % inch and about 1%z inch, still more
preferably about 1 inch. In addition, if distal portion 270 extends higher than bend
394, distal portion 370 may straighten and point generally vertically upward or

otherwise deviate from radius of curvature.

[0052] Staying with FIGS. 13-16, because J shaped legs 328 may not extend
outward from base 326, legs 328 may be spaced closer together than legs in the
embodiments of FIGS. 1-4 and 5-8. Legs 328 may be substantially symmetrical about
centerline of base 326 and may be between about ¥ inch and about 2 inches at their
narrowest, preferably between about %2 inch and about 1% inch, still more preferably

between about ¥ inch and about 1 inch, and in one embodiment about % inch.

[0053] In the same fashion as the U- hook type holder 10 described above, the
legs or hook portions 328 of the J hook type holder 310 may be coated with a durable
plastic material 395 and may be operatively engaged to base plate 326, for example, by
welding legs 328 to base plate 326.

[0054] Referring to FIGS. 17 through 20, a second embodiment of a J -hook type
holder is shown, and designated generally by reference numeral 410. The J hook 410
is generally configured similarly to the J hook type holder 310 described above,
whereby like reference numerals with the prefix 4 are utilized to designate the like
parts and components. The legs or hook portions 428 of the J hook type holder 410
are, however, longer than legs 328. Legs 428 may have an inner radius of curvature
between about 1 inch and about 4 inches, preferably between about 1}z inch and about
3 inches, still more preferably about 2 inches. Legs 428 may extend outward from
base between about 2% inches and about 8 inches, preferably between about 3 %2
inches and about 6 inches, still more preferably between about 4 inches and about 5

inches, and in one embodiment about 4% inches.

[0055] As legs 428 are longer than legs 328, second segments 493 may also begin
nearer top portion 491 of legs 428 than legs 328. Bend 494 may be between about 1
inch and about 2 inches from portion 491, preferably between about 1% inch and about
1% inch, still more preferably about 1'% inch.
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[0056] While legs 428 may be longer than legs 328 shown in FIGS. 9-12, legs 428
may be similarly spaced. In one embodiment, legs 428 may be spaced about % inch

apart at their narrowest.

[0057] Holders of the form in any of the embodiments described above may have a
holding strength between about 50 Ibs. and about 100 Ibs. when installed in drywall
using drywall fasteners as described below, which may be similar to holding strength
of molded zinc holders using similar drywall fasteners. However, holders of the form
described in the embodiments above may cost significantly less than molded zinc
holders, i.e., between about ¥ and about 2/3 a cost of molded holders. Holders of the
form described in the embodiments above may also be easier to manufacture, relying
on dies and eliminating the need for manufacturing and replacing molds. As such,

holders may be referred to as economy hooks.
DRYWALL FASTENER

[0058] In one embodiment, shown in FIGS. 21 and 22, self-drilling drywall
fastener 24 has an axis 27, a screw-like drilling portion 34 longer than the thickness of
drywall, a high-threaded drywall engaging proximal portion 32 and a head 25 having a

tool receiving recess 64 for receiving a rotary driver.

[0059] Continuing with FIGS. 21 and 22, in one embodiment, self-drilling drywall
fastener 24 includes a high-threaded proximal portion 32 having threading 20 with a
crest diameter and a high thread height for engaging drywall, and threaded drilling
portion 34 longer than a thickness of drywall and threading 50 with a crest diameter
substantially smaller than the crest diameter of proximal portion 32 and a thread height

substantially smaller than the thread height of proximal portion 32.

[0060] The crest diameter of threading 20 of proximal portion 32 may be about
twice the root diameter of threading 50. In one embodiment, the crest diameter of
threading 20 may be between about ¥ inch and about % inch, for example about 72
inch, the root diameter at proximal portion 32 may be between about 1/8 inch and
about 3/8 inch, and the thread height of threading 50 may be between about 1/8 inch
and about 5/8 inch, for example about % inch. The high-threaded proximal portion 32
may be slightly longer than drywall thickness so that high threading 20 is able to

engage the paper on an inner drywall surface to add further to the pullout resistance
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and load capacity of holder 10 as well as to accommodate the seating of the head 25 on

the base plate 26 around the hole 30.

[0061] In one embodiment, drywall gripping threading 20 may be one continuous
generally helical thread and the root of proximal portion 32 expands tapers from
drilling portion 34 toward proximal end so that drywall fastener 24 has enough

strength to be driven into wood.

[0062] The screw-like drilling portion 34 with a length longer than drywall
thickness allows drywall fastener 24 to bore a hole entirely through the drywall before
high threading 20 on proximal portion 32 begins to engage the drywall. The screw-
like smaller threading 50 of drilling portion 34 also allows drywall fastener 24 to be
able to grip and drill into a stud if a user encounters a stud while installing holder 10
because the substantially smaller thread height and crest diameter of drilling portion 34
may be driven into a stud without excessive torque. In one embodiment, the crest
diameter of threading 50 of drilling portion 34 is between about 1/16 inch and about %
inch, e.g., about 1/8 inch, and the thread height of threading 50 is between about 0.02
inch and about 0.07 inch, e.g., about 0.035 inch

[0063] Threading 50 may include a generally helical thread, as shown in FIG. 5,
which may continue as thread 20 on proximal portion 32 so that there may be a
continuous thread between drilling portion 34 and proximal portion 32. In one
embodiment, drilling portion 34 may includes two generally helical threads arranged in
a double helix to provide added support around drilling portion 34, to provide faster
engagement of drywall fastener 24 with a stud, and to provide balanced driving into
stud. The second thread of the double helix may be present for only a portion of
drilling portion 34 proximate drilling end 24, or it may continue substantially through

all of drilling portion 34 to provide improved grip with a stud.

[0064] Drywall fastener 24 may include a drill tip 46 at drilling end 24. In one
embodiment, shown in FIG. 22, drill tip 46 is generally conical in shape and coaxial
with axis 27 so that drill tip 46 comes to point at axis 27 to guide and quickly engage
outer drywall surface 44 and the surface of a stud . In one embodiment, drilling
portion 34 may include at least one wing 60, and as shown, a pair of wings 60, that

protrudes radially outwardly from drilling portion 34 for reaming out drywall to form a
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hole having the desired size. Wings 60 are designed to break away when they hit a
stud so that wings 60 ream out drywall and not a stud.

METHOD OF USE

[0065] Each of the holders 10, 110, 210, 310, 410 may be used by a method including
the steps of selecting a location on a wall or ceiling, positioning the holder against the
wall or ceiling at the selected position, pressing on said base plate to cause said
rearwardly projecting tang to puncture the surface of the drywall and extend a short
distance into the drywall, aligning a first drywall fastener 24 with one of the openings,
and rotating drywall fastener 24 in a clockwise direction so that drywall fastener 24
drills through the drywall, continuing to rotate drywall fastener 24 until a fastener head
engages base plate. The method may also include the step of inserting another fastener
24 into the other opening, and driving the fastener 24 through the drywall until fastener
head abuts base plate.

[0066] A user may select a position on the wall or ceiling without worrying about the
location of a stud located behind drywall because of the configuration of external
threading 20 and 50, which allows drywall fastener 24 to drill through drywall and a
stud. This feature also allows a user to intentionally position the holder so that drywall
fastener 24 does hit stud, because there may be greater hold between drywall fastener
24 and stud, i.e., because the stud or other support member may be less likely to break
apart than drywall. The ability to position the holder virtually anywhere along a wall
or ceiling allows a user to arrange a plurality of holders on the wall or ceiling for more
efficient use of the space allowing a plurality of objects to be held while only needing
to install holders using the mounting drywall fasteners 24 with a screwdriver or other
rotary driver. The step of rotating drywall fasteners 24 may be accomplished by

inserting a rotary driver into recess 64 and driving fasteners 24 with the rotary driver.

[0067] The holder of the present invention provides for the use of self-drilling drywall
fasteners to increase the overall pullout resistance and load capacity of the holder. In
one embodiment, the base plate engages the heads of the fasteners to meter and stop
the fasteners so that the fasteners engage the drywall without stripping it out,

increasing engagement between the fastener threads and the drywall. The holder also
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allows a user to hold an object at virtually any position on a surface of a wall or

ceiling, even at a location where a support member may be behind the drywall.

[0068] In addition, the holder may be placed against a variety of surfaces such as wood
studs or concrete/masonry walls and fasteners may be inserted through primary and/or

secondary holes to mount holder in place.
METHOD OF MAKING

[0069] A holder of the type described above, and comprising a base plate having at
least one opening to receive an anchor, and at least one leg extending from said base
plate for holding an object may be made by a method comprising the following steps.
Stamping, cutting or otherwise forming base plate from a single piece of material such
as sheet metal. Stamping, cutting or otherwise forming first holes, secondary holes
and/or tang in base. Forming a rigid, yet non-brittle material such as wireform into a
leg or pair of legs by bending wireform into a predetermined configuration. Mounting
legs to base plate, preferably by welding legs to base plate, more preferably by fillet

welding legs to base plate.

[0070] Fasteners may be made by providing a pair of molds having complementary
mating cavities, together defining the fastener, feeding molten material into said
cavity; setting said molten material to form said fastener; and removing said fastener

from said mold.
HEAT TREATED OR HARDENED TANG EMBODIMENT

[0071] In another embodiment, holder 10 may be configured for mounting to either a
friable substrate such as drywall or a non-friable substrate such as concrete, cement or
cinder block. In friable substrate applications, tang 33 may penetrate and embed itself
in the substrate to position and orient holder 10 prior to and during installation of
fasteners 23, 24. In nonfriable substrate applications, a user may not be able to embed
tang 33 in the substrate, which may prevent flush mounting of base plate 26 against

substrate, hindering installation and/or decreasing effectiveness of holder 10.

[0072] To alleviate this problem, tang 33 may be heat treated to harden and/or make it
more brittle, which may enable a user to remove tang 33 easily, leaving a generally flat
rear surface to base plate 26. For example, tang 33 may be struck with a standard

hammer, such as a ball peen or claw hammer, detaching tang 33 from base plate 26.
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[0073] In order to detach only tang 33 and not damage the rest of base plate 26, it may
be desirable to provide a localized heat treatment substantially limited to the area of
tang 33 and, preferably, to portion 12 proximate base plate 26 to facilitate separation as
close to intersection of tang 33 and base plate 26 as possible. While attempting to
make holder 10, some effort was made to close opening 35 in base plate 26 that was
created by the formation of tang 33. In one attempt, a welding torch was used to heat
and deform base plate 26 in the area surrounding opening 35. As aresult, it
surprisingly was found that tang 33 protruding from base plate 26 was hardened,
providing the ability to separate tang 33 from base plate 26 with a relatively simple

impact force.

[0074] Since base plate 26 and tang 33 may be made of a relatively low carbon steel
such as 1010, hardening may be accomplished by heating to austenitize the steel. This
may be followed by quenching into a liquid such as water, oil or brine or with forced
air cooling, which may result in martensite transformation of the steel, rendering the
tang 33 harder and more brittle. This same process may be used if tang is made of

another type of low carbon steels, such as 1018, 1020 or 1022.

[0075] One possible heat treatment may rely on heat from a welding torch being
applied to tang 33 from tip 14 to portion 12 and to a portion of base plate 26. In
addition to heating tang 33, this treatment may shrink or close opening 35, which may
provide an enhanced aesthetic appearance of holder 10. Alternatively, localized heat

treatment may be applied to tang 33 in the form of induction hardening.

[0076] Heat treatments such as this may change the microstructure of base plate 26.
For example, in the case of 1010 steel, heat treatment may cause some of the treated

steel to transform into a pearlite state.

[0077] Tang 33 may be exposed to a temperature between about 1200° F and about
2000° F, preferably between about 1500° F and about 1800 °F. In addition tang 33
may be exposed to these temperatures for between about 1 second and about 10
seconds, preferably between about 2 seconds and about 8 seconds, still more
preferably between about 3 seconds and about 6 seconds. In one example, a welder or
an induction hardener may expose tang 33 to temperatures of about 1700° F for about 5

seconds.
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[0078] As an alternative to heat treating, tang 33 may also be work hardened. For

example, surfaces of tang 33 may be shot peened.

[0079] As a result of heat treatments and/or cold working, tang 33 may develop a
range of hardnesses along its length, preferably with a maximum hardness observed
proximate the intersection of tang 33 and base plate 26. Heat treatment or work
hardening may cause tang 33 proximate base plate 26 to have a Rockwell B hardness
of between about 70 and about 110, preferably between 80 and about 100, still more
preferably between about 90 and 100, and in one embodiment, between about 92 and
97. With this hardness, tang 33 may be separated easily from base plate 26 proximate
portion 12, for example by impacting tang 33 with a hammer or by grabbing tang 33
with a pliers and pulling it away from base plate 26. While line of detachment,
preferably at portion 12, may not be completely flush with base plate 26, detachment
may be sufficiently close to base plate 26 that base plate 26 rests substantially flush
against substrate when mounted, particularly when any remaining portion of tang 33
may be compressed against surface 44 of substrate as fasteners 23 are driven through

holder 10.

[0080] Although heat treatments or work hardening increase hardness of tang 33 and
decrease elasticity, holder 10 with hardened tang 33 still may be used successfully in
friable substrate applications since the forces experienced by tang 33 during insertion
into a friable substrate may be nominal. As such, holder 10 with hardened tang 33

may be well suited and easily configured for various applications.

[0081] While the foregoing written description of the invention enables one of
ordinary skill to make and use what is considered presently to be the best mode
thereof, those of ordinary skill will understand and appreciate the existence of
variations, combinations, and equivalents of the specific exemplary embodiment and
method herein. The invention should therefore not be limited by the above described
embodiment and method, but by all embodiments and methods within the scope and

spirit of the invention as claimed.
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What is claimed is:

1. A substrate-mountable holder comprising:

a metal base having a centerline, said base having a plurality of openings to receive
a plurality of fasteners;

a generally symmetrical wireform having a pair of legs with a portion
therebetween, said portion welded to said base, each leg having a first segment
extending parallel to said base and a second segment extending outwardly of
said base; and

a tang projecting from a rear side of said base, said tang having a Rockwell B

hardness of between about 90 and about 100 proximate said base.

2. A holder according to claim 1, wherein said tang is heat treated.

3. A holder according to claim 2, wherein said heat treatment comprises welding.

4. A holder according to claim 2, wherein said heat treatment comprises induction

hardening.

5. A holder according to claim 2, wherein said heat treatment comprises exposing
said tang to a heat between about 1500° F and about 1800° F for between about 3
seconds and about 6 seconds.

6. A holder according to claim 1, wherein said tang is work hardened.

7. A holder according to claim 1, wherein said tang is adapted to be separated

from said base by impacting said tang with a hammer.

8. A holder according to claim 1, wherein said tang is formed from 1010 steel.

9. A method for hardening a tang protruding from a rear surface of a holder, said

holder comprising a thin metal baseplate having a plurality of openings for receiving a

22



WO 2010/093513 PCT/US2010/021969

plurality of fasteners, said holder further comprising a generally symmetrical pair of
legs, said method comprising:
heating said tang; and

quenching said tang.

10. A method for hardening a tang according to claim 9, said method comprising:

forming said tang from said baseplate.

11. A method for hardening a tang according to claim 10, wherein said baseplate

and said tang are made from 1010 steel.

12. A method for hardening a tang according to claim 9, wherein said tang is
heated to between about 1500° F and about 1800° F for between about 3 seconds and

about 6 seconds.

13. A method for hardening a tang according to claim 9, wherein said heating is

provided by a welder.

14. A method for hardening a tang according to claim 9, wherein said heating is

provided by an induction hardener.

15. A method for hardening a tang according to claim 9, wherein said heating is

substantially limited to an area including and proximate said tang.

16. A method for hardening a tang according to claim 9, wherein said tang is

quenched in water or oil.
17. A method for hardening a tang according to claim 9, said method resulting in

said tang having a Rockwell B hardness of between about 90 and about 100 proximate

said baseplate.
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