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SELF~DRILLING HOLLOW WALL ANCHOR
Field of the Invention
This invention relates to anchors used in supporting articles on
hollow walls and in particular the present invention relates to anchors
5 having self-installing or self-drilling elements.
Background of the Invention
Hollow walls, as commonly known, are interior walls generally
comprised of gypsum board, plasterboard and the like, of specific
thicknesses (generally *»” and 5/8”), mounted on studs. A hollow is
10 accordingly formed behind the relatively thin outer surface materials
and between the spacing studs. These walls are of limited structural
integrity (e.g. gypsum board owes much of its strength to the paper
used to enclose the compressed powder gypsum) and they will not

adequately support items hung thereon with simply nails or even

15 standard screws (except directly on the stud). Nevertheless, there is a
need to hang decorative (e.g., paintings) and utility items (e.g.,
shelving), often in areas distant from the supporting studs. A class of
hollow wall anchors have been developed which are used in conjunction
with a nail or screw, to enhance hoilding strength. Common anchors of

20 this type, however often have drawbacks. Thus, for example, plug
anchors (made of metal, plastic or fiber), which are expanded by an
inserted screw against the interior gypsum of the wallboard, still rely
on a tenuous holding strength provided by compressed powdered gypsum.
Other anchors include toggle bolt anchors which cannot be reused and

25 which require pre-drilled holes for installation. Self-installing
drive-in molly bolt anchors may damage a wall if not properly
installed. Many of the hollow wall anchors are susceptible to loosening
and failure, particularly with a dynamic load, e.g., removal and

replacement of pictures, and typical wall vibration.

30 Two other types of hollow wall anchors are generally available
for use with hollow walls for supﬁorting loads. The first is the
premier high holding strength expansion anchor, exemplified by the
Toggler® anchor, which, when positioned, expands behind the inner
surface of a wall, to spread the holding load against a greater surface

35 of the wall. This type of anchor however requires a preformed or

predrilled aperture for deployment.:
A second type of anchor (available in both plastic and metal) is

the auger type anchor (also known as self drilling or self installing
screw anchor) comprised of a short metal or plastic rod having a single
40 or multiple spike end and a base section with an oversize screw thread.

With this anchor, the spike end starts the insertion positioning and
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boring until the screw threads engage the wall and the anchor is then

self-threaded (by engagement with a screwdriver or more often with a
screw gun) into the hollow wall gypsum until a front flange engages the
wall. The threads provide all the holding strength of the anchor
against the interior walls of the aperture being formed.

While placement of the auger anchors is rapid, without the need
for a pre-drilled aperture (making them popular with some contractors),
these auger anchors, rely only on the screw threads (albeit oversized)
to retain the anchor in the wallboard. They are accordingly subject to
problems, which can cause premature release under loads near their
maximum ratings. This premature release can be caused by excessive
torgque upon installation (a common occurrence with a screw gun used
without care during the installation process), allowing the threads to
strip the softer internal plaster laminate or powdered gypsum, thereby
weakening the holding strength. This interior disruption is however not
discernable to the installer, making failure an insidious unknown. Even
with proper installation, subsequent failure of the installation under
load can also occur spontaneously over a longer period of time, as a
result of vibrations normally occurring in building structures. Often,
removal of an inserted screw can cause the anchor to unthread from the
wallboard, along with screw, due to the frictional force of the screw
thread being greater than that between the anchor and wallboard. This
makes reloading the anchor unfeasible since the wall, at such point,
has been effectively destroved.

Recently, embodiments of such self installing anchors such as
exemplified, for example in US Patent No. 5,692,864, have been provided
with expandable segments of the forward non-threaded section, which
engage the distal side of the wall with screw insertion, but which

embodiments are not fully satisfactory with respect to enhanced holding

- strength and/or positive deployment.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide a high

strength failure-resistant hollow wall anchor having a self: tapping or
drilling threaded installation structure. This structure is adapted to
be broken, after positioning, by an inserted screw,d into expandable
anchoring elements. The anchoring elements engage the distal surface of
the wall into which the anchor is deployed. Such hollow wall anchors
are comprised of a plastic sufficiently rigid to effect a threaded
ingsertion and to be broken apart as described, but which plastic 1is

also sufficiently flexible to be able to form the expansion anchor
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member on the distal surface of a wall. This anchor is also provided
wit;h‘.n‘achanical elements for enhancing anchoring element flexibility.

It i8 still yet another object of the present invention to
provide an anchor with an intexrrupted thread, which becomes misaligned,
with screw insertlion, to thereby retard threaded removal of the anchor.

It is an additional object of the present invention to provide
the anchor with elements to retard or prevent 6vertight:en:l.ng with
concomitant wall damage.

It still another object of the present invention to provide the
anchor with at least one thread section, adjacent the head, of a larger
diameter size and of a different pitch to further preclude over-
tightening. | |

It is another object of the present invention to provide t.hé
anchor with position locking elements, which are activated with
installment of a screw into the anchor during haﬁg:l.ng of an object
thereby. A positive :I.nd:l.c_:at:l.on of proper screw and anchor deployment is

still another object of the present invention.

According to an aspect of the present invention

there is provided a self drilling hollow wall anchor for

deployment into a hollow wall, said anchor comprising an

elongated plastic body having two ends on a central

longitudinal axis, and a longitudinal bore adapted for
threadingly receiving a screw therein, with the anchor
comprising a head member at a first end of the plastic
body and a drilling member with a drilling tip at the

other end of the plastic body, the plastic body having
axial flange concentrically positioned relative to the
plastic body at the first end adjacent the head member;

wherein the head member, adjacent the flange, comprises

all

longitudinally positioned and axially outwardly extending

external threads adapted for screwing deployment i1nto the

hollow wall; wherein the anchor further comprises

anchoring means adapted to be distal to the wall when t

he

anchor 1is deployed in the wall, with the anchoring means

comprising connected but separable elements of the

drilling member, said separable elements being connected

to each other at said drilling tip and at at least a

3
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portion df the threaded head member, with the separable
elements beihg separated by a slot which interrupts at
least one flight of the threads and wherein the slot is
non-linear whereby at least two cam elements extend
inwardly across the longitudinal axis adijacent to the
portion of the threaded head member where said separable
elements are connected; and wherein a central aperture is
formed in the flange for engagement with a rotating
driver for threadingly driving the anchor into a hollow
wall and wherein the flange comprises means for
preventing overtightening of the anchor in the hollow
wall and the anchor comprises means for prevénting the
anchor from being threadingly backed out of the wall
prior to removal of the screw from the anchor; said cam
elements being positioned relative to said separable
elements whereby threading insertion of the screw causes
the connected separable elements to separate at said
drilling tip into the anchoring means with the screw
engaging the cam elements adjacent said portion of the
head member and wherein the screw remains in said
engagement with the cam elements to thereby lock the
separated separable elements into an anchoring position
with at least one flight of the threads thereby engaging
a distal portion of the wall.

According to another aspect of the present invention
there 1s provided a self drilling hollow wall anchor for
deployment into a hollow wall, said anchor comprising an
elongated plastic body having two ends on a central
longitudinal axis, and a longitudinal bore adapted for
threadingly receiving a screw therein, with the anchor

comprising a head member at a first end of the plastic

body and a drilling member with a drilling tip at the
other end of the plastic body, the plastic body having an

3a
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axial flange coﬁcentrically positioned relative to the
plastic body at the first end adjacent the head member:;
wherein the head member, adjacent the flange, comprises
longitudinally positioned and axially outwardly extending
external threads adapted for screwing deployment into the
hollow wall; wherein the anchor further comprises
anchoring means adapted to be distal to the wall when the
anchor 1s deployed in the wall, with the anchoring means
comprising connected but separable elements of the
drilling member, said separable elements being connected
to each other at said drilling tip and at least a portion
of the threaded head member, with the separablefeleﬁénts
being separated by a slot which interrupts at least one
flight of the threads and wherein the slot comprises at
least two cam elements with each extending from one of
the separable elements to the other respectively; wherein
said cam elements are positioned adjacent to the portion
of the threaded head member where said separable elements
are connected and wherein a central aperture is formed in
the flange for engagement with a rotating driver for
threadingly driving the anchor into a hollow wall whereby
threading insertion of the screw causes the connected
separable elements to separate at said drilling tip into
the anchoring means with the screw engaging the cam
elements adjacent said portion of the head member and
wherein the screw remains in said engagement with the cam
elements to thereby lock the separated separable elements
into an anchoring position with at least one flight of
the threads thereby engaging a distal portion of the
wall; wherein the slot is non-linear and whereby the at

least two cam elements extend inwardly across the

longitudinal axis.

3b
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According to a furfher aspect of the invention there
is provided a self drilling hollow wall anchor for
deployment into a hollow wall or substrate, said anchor
comprising an elongated plastic body having two ends on a
central longiltudinal axis, and a longitudinal bore
adapted for threadingly receiving a screw therein, with
the anchor comprising a head member at a first end of the
plastic body and a drilling member with a drilling tip at
the other end of the plastic body, the plastic body
having a radial flange concentrically positioned relative
to the plastic body at the first end adjacent the head
member; wherein the head member, adjacent the flange, and
the plastic body comprise longitudinally positioned and
radlally outwardly extending external threads adapted for
screwlng deployment into the hollow wall; wherein the
anchor further comprises anchoring means adapted to be
distal to the wall when the anchor is deployed in the
wall, with the anchoring means comprising connected but
separable elements of the drilling member, said separable
elements being connected to each other at said drilling
tip and the threaded head member, with the separable
elements being separated by a slot which interrupts at
least one flight of the threads and wherein the slot
comprises at least two adjacent cam elements with each
cam element extending from one of the separable elements
to the other cam element respectively; and wherein a
central aperture is formed in the flange for engagement
with a rotating driver for threadingly driving the anchor
into a hollow wall whereby threading insertion of the
screw causes the connected separable elements to separate
at said drilling tip into the anchoring means with the
screw engaging the cam elements and locking the separated

separable elements, with the cam elements being adapted

3C
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to remain in engagement with the screw into an anchoring
position with at least one flight of the threads thereby
engaging a distal portion of the wall.

According to a further aspect of the present
invention there is provided a self drilling hollow wall
anchor for deployment into a hollow wall, said anchor
comprising an elongated plastic body having two ends on a
central longitudinal axis, and a longitudinal bore
adapted for threadingly receiving a screw therein, with
the anchor comprising a head member at a first end of the
plastic body and a drilling member with a drilling tip at
the other end of the plastic body, the plastic body
having an radial flange concentrically positioned
relative to the plastic body at the first end adjacent
the head member; wherein the head member, adjacent the
flange and the plastic body comprise longitudinally
positioned and radially outwardly extending external
threads adapted for screwing deployment into the hollow
wall; wherein the anchor further comprises anchoring
means adapted to be distal to the wall when the anchor 1is
deployed in the wall, with the anchoring means comprising
connected but separable elements of the drilling member,
said separable elements being connected to each other at
said drilling tip and the threaded head member, with the
separable elements being separated by a linear slot which
interrupts at least one flight of the threads and wherein
the slot comprises at least two cam elements with each
extending from one of the separable elements to the other
cam element respectively; and wherein a central aperture
is formed in the flange for engagement with a rotating
driver for threadingly driving the anchor 1nto a hollow

wall and wherein the flange comprises means for

preventing overtightening of the anchor in the hollow

3d
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wall and the anchor comprises means fbr preventing the
anchor from being threadingly backed out of the wall
prior to removal of the screw from the anchor; whereby
threading insertion of the screw causes the connected
separable elements to separate at said drilling tip into
the anchoring means with the screw engaging the cam
elements and locking the separated separable elements,
with the cam elements being adapted to remain 1in
engagement with the screw into an anchoring position with
at least one flight of the threads thereby engaging a
distal portion .0of the wall.

According to a further aspect of the invention there
1s provided a self deploying hollow wall anchor for
deployment into a hollow wall, said anchor comprising an
elongated plastic body having two ends on a central
longitudinal axis, and a longitudinal bore adapted for
threadingly receiving a screw therein, with the anchor
comprising a head member at a first end of the plastic
body and a penetrating tip at the other end of the
plastic body, the plastic body having an radial flange
concentrically positioned relative to the plastic body at
the first end adjacent the head member; wherein the
anchor further comprises anchoring means adapted to be
distal to the wall when the anchor 1s deployed in the
wall, with the anchoring means comprising connected but
separable elements of the penetrating tip, said separable
elements being connected to each other at said
penetrating tip and at least a portion of the head
member, with the separable elements being separated by a
linear slot and wherein the slot comprises at least two

adjacent cam elements with each cam element extending
from one of the separable elements to the other cam

element respectively; whereby threading insertion of the

3e



. t":e-‘-f""-:' DY .-

CA 02585161 2008-11-20

screw causes the connected separable elements to separate
at said penetrating tip into the anchoring means with the
screw engaging the cam elements and locking the separated
separable elements into an anchoring position with the

separable elements thereby engaging a distal portion of
the wall.

These and othexr objects, features and advantages of the present
invention will become more evident from the following discussion and

drawings in which:
' SHORT DESCRIPTION OF THE DRANINGS

Figure 1 is an isometric view of the anchor of the present
invention; |

Figure 2 is a close up isometric view of the threads of the
anchor of Figure 1 adjacent the head of the anchor;

Figure 3 is an isometric inner view of the head of the anchor of
Figure 1 (with the body removed for clarity), depicting the drive and
screw insertion area and anti-rotation lugs;

Figure 4 is an isometric view of the anchor of PFigure 1 having
been deployed on a hollow wall and wherein the anchor expansion
elements are locked into position behind the wall with a deployed
inserted screwj and

Figure 5 is a typical commercially available self-installing
auger anchor of the prior art.

DETAILED DESCRIPTION OF TEE INVENTION |

Generally the present invention comprises a self-drilling hollow
wall anchor comprising an elongai:od plastic body, preferably
approximating the shape of a rod, having a central longitudinal axis,
with a head member at one end and a drilling member at the othexr end. A

longitudinal bore extends through the body and is adapted for

3f
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threadingly receiving a screw therein (with insertion, the screw cuts a
thread into the plastic). An axial flange is concentrically positioned

relative to the plastic body at the first end, adjacent the head

member.
S The head member comprises longitudinally positioned and axially

outwardly extending oversize (relative to standard screws) external
threads, which are adapted for screwing deployment into the hollow
wall. The anchor further comprises anchoring means distal to the wall,
when the anchor is deployed therein, comprising connected but separable
10 elements of the drilling member, and at least a portion of the threaded
head member. The separable elements are partially connected and
otherwise separated by a non-linear slot which interrupts at least omne
flight of the threads. At least two cam elements are formed by the non-
linear slot and extend inwardly across the longitudinal axis from
15 opposite sides of the slot. Such cams are preferably sinusoidal in
configuration and preferably also progressively larger towards the
drilling tip. l
A central slotted opening is formed in the flange for engagement
with a rotating driver such as a screwdriver or screw gun for
20 threadingly driving the anchor into a hollow wall. The slotted opening
is of known universal driver head configuration suitable for engagement
with common blades, phillip heads, etc. The flange comprises means for
preventing overtightening of the anchor in the hollow wall. The anchor
also comprises means for preventing it from being threadingly backed
25 out of the wall prior to removal of the screw from the anchor.
Threading insertion of a screw causes the connected separable elements
to separate into the anchoring -~ means and the screw engages the cams
to lock the separated separable elements into an anchorinq position,

with at least one flight of the threads thereby engaging a distal

30 surface of the wall.
Preferably a short portion of longitudinal body, extending from

the head of the anchor, is a unitary solid from which the separable
elements extend. The anchor is comprised of a semi-rigid material which
has sufficient rigidity to threadingly easily cut into typical hollow
35 wall '
materials, while also being capable of providing a resistant holding
on the distal side of the hollow wall material and sufficiently
flexible to assume a holding position and to maintain it without
splitting or cracking. The semi-rigid material preferably has a degree

40 of abrasiveness whereby "wandering" of the anchor relative to a wall is
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minimized or eliminated prior to the screwing deployment and accuracy
of anchor placement is enhanced.

The anchoring means comprises separable elements of anchor leg
members adapted to be structurally unitary, to prevent impedance,
during the drilling phase of installation. The anchor leg elements are
adapted to be deformed in a rigidly spreadable manner or rearward
expansion, behind the hollow wall and further comprise means for
holding them together during self drilling anchor positioning. The
anchor further comprises means for allowing the anchor leg members to
be spread away from each other when a screw fastener is installed into
the central aperture in body of the anchor, wherein the anchor leg
members are compressed against the distal side of the wall. Subsequent
withdrawal of the anchor from the wall 18 prevented by this rearward
expansion. Since the threadable means on the anchor in the wall board
laminate is not the main structural reason for anchor retention, even
in the event that the threads are stripped in the substrate of the
wallboard plaster (i.e. the powdered gypsum of the wallboard has been
chewed up such as by overtightening), unlike prior art auger anchors,
the spread of the rear extensions and holding therewith is sufficient
to retain hold-:i.ngq support and prevent extraction of the anchor. The
installed screw spreads the sides of the anchor behind the wallboard in
a locked manner. Comparative pull tests on :prior art self drilling
anchors and the self drilling anchors of the present invention show
greatly improved holding power resulting from the rearwardly spreadable
anchor elements of the latter, of about 15 toi about 30% greater tenéile
pull-out depending on wall .board thickness.

It is highly preferred that at least one of the threads of the
anchor of the present invention is interrupted, as part of the anchor
leg separation, but with the threads being initially aligned for proper
threading insertion. However, once the screw 18 inserted, the anchor
expands and the threads become misaligned thereby. As a result, the
misaligned threads bite into the non-threaded portion of the wall and
removal of the screw from the anchor does not also result in the anchor
being removed from the wall. Typically, the screw is tightly inserted
into the anchor and removal of the screw also detrimentally removes the
anchor. With the anchor of the present invention, the misaligned
thread(s) retards or prevents removal of the anchor until the screw is
entirely removed and the anchor is effectively re-usable.

In accordance with the present invention it is both the structure
and material employed in this anchor design, which is responsible for

this improved performance. The material must be hard enough to
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penetrate the hard surface of the wallboard, and not soften under the
frictional heat caused by drilling action, while providing a non-
brittle and moderately flexible ability to bend. Prior art anchors are
either too soft to provide an effective self drilling auger thread or
the anchors are too hard and do not provide the requisite flexibility
required for the distal wall holding operation of the present
invention.

For economic considerations polyamides and polyesters, both with
about 15% glass f£illing by volume, are preferred since both types are
readily moldable in conventional machines. Glass filling, depending on
materials may be as little as 10% for effecti:ve rigidity but should not
exceed 50% whereby the filled material becomes overly hard and brittle.
It is noted that the polypropylene and polyethylene (without hardening
fillers) used for some hollow wall anchors are insufficiently hard for
providing cutting threads. It is understood that other materials having
the requisite physical characteristics are also within the scope of the
present invention. To facilitate flexibility of the anchoring element
it is preferred that these elements be provided with at least one
thinned axial section between screw thread of the anchor, which
function as hinging areas. Different wall thicknesses are accommodated
by appropriate thinned sections.

In a preferred embodiment of the present invention, the shape of
the central slot, thréug'h which a fastening screw is inserted,
comprises a cross section of an initially converging profile leading to
two opposing cam protrusions. The slot extends to the tip where there
is a small connecting tie bar between the abutted anchor leg elements.
This allows for tip stability when drilling the anchor into the
wallboard (i.e., it in effect becomes a drilling tip) but the tie bar
is sufficiently small whe:rfeby a drilling point is maintained. In a
preferred embodiment the cutting surface of the front of the anchor,
which engages the wall, is provided with a blade thinning simulation to
facilitate cutting during anchor insertion. The glass filling of: the
preferred material embodiment further provides sufficient abrasiveness
to the material to prevent the "wandering® between a smooth anchor tip
and a smooth wall, typical of prior art anchors. Accuracy of initial
placement and ultimate anchor positioning is enhanced thereby.

The tie bar drilling tip is preferably designed to be partially
destroyed (or abraded) in the process of insertion, to permit easy
breakage during the expansion caused by screw insertion rather than
siﬁple stretching. This is facilitated by the initial rigidity of the

material. Because of the stiffness of the material, a perceptible
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popping sound is discernible with screw insertion indicating that the
drilling tip has been snapped and the anchoring elements have moved
into holding position. Failure to break the tie bar, such as with
stretching of a flexible material, may prevent the anchor elements f£rom
being effectively positioned.

It is preferred that the slot be longitudinally sinusoidal or
otherwise deviate axially from a longitudinal axis and that there is a
crossing of the central longitudinal axis of the anchor. With
separation of the anchor legs inwardly extending cam protrusions of the
slot are accordingly formed. Engagement of an inserted screw with the
cam protrusions increases the expansion of each side of the anchor,
while acting as a locking device to prevent the collapse of the side
extensions. Since the threads of the anchor of the present invention
provide little of the holding power, they may be more compact then
those of the more commonly produced augers in order to minimize wall
integrity disruption. The threads are adapted to facilitate insertion,
provide an initial retention for screw insertion, and act as position
locking means when the expansion of the anchor occurs. At least one
thread of the anchor extends beyond the inner surface of the wall
wherein the thread is forced into biting engagement with the edges and
periphery of the aperture on the inner portion of the wall, thereby
enhancing holding strength. It is preferred that the final thread near
the front external flange be larger than the ones ahead of it, and of a
different pitch. This causes a jamming action when this thread is fully
inserted (i.e., the paper of the wallbozard is pinched between the
thread and the flange) in order to help prevent turning of the anchor
during threading (i.e., at the point of overtightening but not before)
and unthreading of the screw. The outer surface of the anchor is
preferably incised with a plurality of axially extending small grooves,
which permit the side legs to | bend more easily during expansion with
screw insertion. |

Thé retention capability of this improved anchor, however, does
not rely on the externally threaded body of the anchor. It is designed
to be structurally cohesive during the drilling phase of installation
while being capable of deformation in a rigidly spread able manner
behind the hollow wall, since the anchor legs spread when the screw
fastener is installed. Subsequent withdrawal is prevented by this
rearward expansion. The threadable means on the anchor in the wall
board laminate is not the main structural reason for anchor retention,

and even in the event that the threads are stripped in the substrate of

the wallboard plaster, the spread of the rear extensions is sufficient
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to prevent extraction of the anchor. The installed screw spreads the
sides of the anchor behind the wallboard in a locked manner.

The failure of prior art anchors and those of the present
invention is actually the failure of the wall board, which is disrupted

> when a circular piece is pulled right out of the main surface. The
spreadable anchor of the present invention however provides a larger,
less concentrated bearing surface behind the wallboard, and is seen
intact in this broken piece, while often, the prior art auger is pulled
out of the wall board without causing breakage of the wall surface.

10 In a preferred embodiment of the present invention, the threaded
portion of the length of the anchor from the inner surface of the
flange comprises at least the thickness of common dry wall thickness of
1/2 to 5/8 inch plus at least an additional 1/8 to 1/4 inch to provide
the additional biting thread within walls of different thicknesses when

15 the anchor legs are separated.

A common detrimental installation involves the excessive force
used to install the threaded anchor beyond engagement of the flange
with the outer wall surface. As a result, the wallboard gypsum
surrounding the inserted thread becomes "chewed up” :with significant

20 loss of holding strength. Though such holding strength is not
gsignificantly relied upon with the anchor of the present invention, the
flange of the anchor of the present invention is provided with
overtightening prevention means. The inner surface of the wall engaging
flangé 18 provided with small protrusions or lugs which, upon

25 engagement of the flange with the wall, bite into the wall and provide
a perceptible drag on further tightening and an indication for the
installer to étop. These same protrusions also provide a drag against
anchor removal to further ensure that an inserted screw is removed
before the anchor itself is removed from the wall.

30 ‘ DETAILED DESCRIPTION OF THE DRAWINGS

AND THE PREFERRED EMBODIMENT |

With reference to the drawings, in Figures 1l-4, anchor 1
comprises driving flange 2 with longitudinally extending anchoring

35 element 3 having helical threads 4 thereon. The threads are interrupted
by a separation which extends from the flange 2 (as shown in Figures 1,
2 and 4) to the forward drilling section 6. Forward drilling section 6
is comprised of separable arms 6a and 6b which are held together by
frangible tie bar 7. The arms 6a and 6b extend through the threaded

40 section 4a and constitute most of the length of the anchoring element
3. Sinusoidal (or similar shape-deviating across the central

longitudinal axis) through-slot 8 defines the separable arms 6a and 6b.

y
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Initial thread section 4a, adjacent the flange 2, is of wider dimension
and offset pitch as compared to the other threads.

In use, the frangible tie bar 7 is placed and pressed against the
wall 10 and the anchor is rotated clockwise, (typically with a

S screwdriver or screw-gun or drill), with tie bar 7 providing a drill
member designed to pierce a gypsum wall. As seen in Figure 3, front
flange 2 is apertured with a key slot 2a adapted for engagement with a
multitude of drivers (slot, Phillips, torque, etc¢c.). As the anchor 1
penetrates the wall board 10, the helical screw thread 4 engages the

10 gypsum wall board and the anchor is threaded into the wall until barb
shaped anti-reversal lugs 5a and 5b bite into the wall board as the
flange 2 comes into flush contact with the wall board (see Figure 4).
The lug engagement is a perceptible stop and signals the installer to
stop tightening action of an installing tool at the point of

15 detrimental overtightening.

A screw 20 (used for supporting items with the anchor) is
threaded through aperture 3a (shown in dotted lines) along the central
longitudinal axis A of the anchor, with the thread thereof 20a cutting
into the walls of aperture 3a. :Continued insertion of screw 20 places

20 outward pressure on tie bar 7, via expansion of supporting arms 6a and
6b, until the tie bar snaps with a perceptible pop. This indicates to
the installer that supporting arms 6a and 6b have separated and are
being forced into peripheral supporting engagement with the inner edges
of the aperture formed by the anchor. The threads of the screw 20

25 engage and lock with cam elements 8a and 8b formed by the non-linear
slot 8, to maintain the supporting arms in fixed engaging position
shown in Figure 4.

Anchor threads 4 are sized to extend beyond the inner surface of
the wallboard of wvarying thicknesses whereby a flight (shown as £light

30 4b) of the anchor bites into the adjacent inner surface of the
wallboard, perip:heral to the aperture formed by the anchor. This
decreases anchor slippage and increases holding strength.

In order to help permit the relatively rigid (as required for the
self threading) supporting arms 6a and 6b to move into the anchoring

35 position described, without cracking or breaking, alternating groove
sections or thinned areas 9 are formed in between flights of the
threads 4 preferably with a residual thickness of at least 1/3 of the
original . This structure, taken in conjunction with the flexible
rigidity of the glass filled material, ensures proper operation without

40 breakage.
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A problem which arises with prior art plastic auger anchors 17,
as shown in Figure 5, is removal of an inserted screw for replacement

of hanging items. Proper removal is dependent on the threaded bond

between screw and anchor being less than that between the anchor

threads 4°

and the drywall. As is often the case with the reverse condition, the
anchor itself is actually removed from the wall before the screw is
removed from the anchor. However, once such anchor 1is removed from a
wall, re-using the original hole is impractical since it has lost a
significant portion of any holding capability with disruption of the
drywall or gypsum material as a result of the original installation and
the removal. Three features of the structure of the anchor of the
present invention prevent this untoward occurrence. There is increased
resistance for removal of the anchor from the wall engendered by the
anti-rotation lugs 5a and 5b. Additionally, the oversized and
differently pitched initial thread of the anchor 4b resists back-out.
Lastly, with insertion of the screw, the interrupted threads 4 bulge
and become misaligned and cannot readily track out of the originally

formed thread.

As described above, another significant problem, with the use of
the prior art anchors depicted, is the tendency for installers using
power screw drivers to overtighten the auger on insertion. Though the
flange 2' will stop with contact with the wall, since it is paper, a
frequent
occurrence is that the power driven flange will sinkz slightly into the
wall and tear the paper or the anchor will rotate in place, churning up
the gypsum around the auger threads. In eitzher case, holding strength
is compromised. Such untoward events are minimized with the anchor 1,
by means of the anti-rotation lugs and the oversize thread 4b of
different pitch which is threaded as the anchor is seated into proper
position. Both features retard excessive overtightening:. The former by
acting as a stop and the latter requiring added exertion because the
thread 4b will follow in the track of the initial threads. In any
event, holding strength is determined by the distal wall surface
resistance which was not affected.

It is uﬁderstood that !:he above description and drawings are only
exemplary of the present invention and that changes in structure,
features, dimensions, materials and the like may be made without
departing from the scope of the present invention as defined in the

following claims.

10
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A self drilling hollow wall anchor for deployment into
a hollow wall, said anchor comprising an elongated plastic
body having two ends on a central longitudinal axis, and a
longitudinal bore adapted for threadingly receiving a sScCrew
therein, with the anchor comprising a head member at a
first end of the plastic body and a drilling member with a
drilling tip at the other end of the plastic body, the
plastic body having an axial flange concentrically
positioned relative to the plastic body at the first end
adjacent the head member; wherein the head member, adjacent
the flange, comprises longitudinally positioned and axially
outwardly extending external threads adapted for screwing
deployment into the hollow wall; wherein the anchor further
comprises anchoring means adapted to be distal to the wall
when the anchor is deployed in the wall, with the anchoring
means comprising connected but separable elements of the
drilling member, sailid separable elements being connected to
each other at said drilling tip and at at least a portion
of the threaded head member, with the separable elements
being separated by a slot which interrupts at least one
flight of the threads and wherein the slot is non-linear
whereby at least two cam elements extend inwardly across
the longitudinal axis adjacent to the portion of the
threaded head member where said separable elements are
connected; and wherein a central aperture 1s formed in the
flange for engagement with a rotating driver for
threadingly driving the anchor into a hollow wall and

wherein the flange comprises means for preventing
overtightening of the anchor in the hollow wall and the

anchor comprises means for preventing the anchor from being

11
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threadingly backed out of the wall prior to removal of the
screw from the anchor; said cam elements being positioned
relative to said separable elements whereby threading
insertion of the screw causes the connected separable
elements to separate at said drilling tip into the
anchoring means with the screw engaging the cam elements
adjacent said portion of the head member and wherein the
screw remalns 1n said engagement with the cam elements to
thereby lock the separated separable elements into an
anchoring position with at least one flight of the threads

thereby engaging a distal portion of the wall.

2. The self drilling hollow wall anchor of claim 1,
wherein the anchor is comprised of a semi-rigid material
having sufficient rigidity to threadingly easily cut into
hollow wall materials, while also being capable of
providing a resistant holding on the distal side of the

hollow wall material by being sufficiently flexible to

assume a holding position and to maintain it without

splitting or cracking.

3. The self drilling hollow wall anchor of claim 2,
wherein the semi-rigid material is a glass filled polyamide
or a glass filled polyester, with the glass filling ranging
from 10 to 50% by volume.

4, The self drilling hollow wall anchor of claim 2 or 3,
wherein the semi-rigid material has a degree of

abrasiveness whereby wandering of the anchor tip relative
to a wall 1s minimized during placement of the anchor tip

on the wall prior to the screwing deployment.

12
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S. The self drilling hollow wall anchor of any one of
claims 2 to 4, wherein the separable anchoring elements are
connected with a tie bar and wherein the semi-rigid
material provides a perceptlble pop upon proper screw
placement, with breakage of the tie bar and positioning of

the anchoring elements into proper anchoring position.

6. The self drilling hollow wall anchor of any one of
claims 1 to 5, wherein the drilling member comprises a

cutting blade.

7. The self drilling hollow wall anchor of any one of
claims 2 to 6, wherein at least two sections between
adjacent segments of the external threads are thinned,
whereby the sections are on opposite sides of the slot and
the sections comprise hinges to relieve stress on the semi-

rigid material of the anchoring elements.

8. The self drilling hollow wall anchor of any one of
claims 1 to 7, wherein the means for preventing the anchor
from being threadingly backed out of the wall prior to
removal of the screw from the anchor comprises the flange,
and wherein the flange comprises at least one extending lug
on surface of the flange, the at least one extending lug
being adapted to contact the wall, whereby the lug is of
sufficient height to holdingly engage the wall upon contact
of the flange with the wall, to thereby retard rotation of

the anchor in either direction.

9. The self drilling hollow wall anchor of any one of
claims 2 to 7, wherein the means for preventing the anchor
from being threadingly backed out of the wall prior to

removal of the screw from the anchor comprises the first

13
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flight of the threads being adjacent the flange having a
larger diameter relative to the other threads and being of
a slight different pitch whereby threading of the anchor
into the wall is not impeded thereby but wherein
unthreading backing out of the anchor from the wall 1s

impeded.

10. A self drilling hollow wall anchor for deployment 1into
a hollow wall, said anchor comprising an elongated plastic
body having two ends on a central longitudinal axis, and a
longitudinal bore adapted for threadingly receiving.a screw
therein, with the anchor comprising a head member at a
first end of the plastic body and a drilling member with a
drilling tip at the other end of the plastic body, the
plastic body having an axial flange concentrically
positioned relative to the plastic body at the first end
adjacent the head member; wherein the head member, adjacent
the flange, comprises longitudinally positioned and axially
outwardly extending external threads adapted for screwing
deployment into the hollow wall; wherein the anchor further
comprises anchoring means adapted to be distal to the wall
when the anchor is deployed in the wall, with the anchoring
means comprising connected but separable elements of the
drilling member, said separable elements being connected to
each other at said drilling tip and at least a portion of
the threaded head member, with the separable elements beilng
separated by a slot which interrupts at least one flight of
the threads and wherein the slot comprises at least two cam
elements with each extending from one of the separable
elements to the other respectively; wherein saild cam

elements are positioned adjacent to the portion of the

threaded head member where said separable elements are

connected and wherein a central aperture 1is formed in the

14
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flange for engagement with a rotating driver for
threadingly driving the anchor into a hollow wall whereby
threading insertion of the screw causes the connected
separable elements to separate at said drililling tip 1nto
the anchoring means with the screw engaging the cam
elements adjacent said portion of the head member and
wherein the screw remains in said engagement with the cam
elements to thereby lock the separated separable elements
into an anchoring position with at least one flight of the
threads thereby engaging a distal portion of the wall;
wherein the slot is non-linear and whereby the at least two

cam elements extend inwardly across the longitudinal axis.

11. A self drilling hollow wall anchor for deployment into
a hollow wall or substrate, said anchor comprising an
elongated plastic body having two ends on a central
longitudinal axis, and a longitudinal bore adapted for
threadingly receiving a screw therein, with the anchor
comprising a head member at a first end of the plastic body
and a drilling member with a drilling tip at the other end
of the plastic body, the plastic body having a radial
flange concentrically positioned relative to the plastic
body at the first end adjacent the head member; wherein the
head member, adjacent the flange, and the plastic body
comprise longitudinally positioned and radially outwardly
extending external threads adapted for screwing deployment
into the hollow wall; wherein the anchor further comprises
anchoring means adapted to be distal to the wall when the
anchor 1is deployed in the wall, with the anchoring means
comprising connected but separable elements of the drilling
member, sald separable elements being connected to each
other at said drilling tip and the threaded head member,

with the separable elements being separated by a slot which

15
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interrupts at least one flight of the threads and wherein
the slot comprises at least two adjacent cam elements with
each cam element extending from one of the separable
elements to the other cam element respectively; and whereiln
a central aperture 1s formed 1n the flange for engagement
with a rotating driver for threadingly driving the anchor
into a hollow wall whereby threading insertion of the screw
causes the connected separable elements to separate at said
drilling tip into the anchoring means with the screw
engaging the cam elements and locking the separated
separable elements, with the cam elements being adapted to
remaln 1n engagement with the screw into an anchoring
position with at least one flight of the threads thereby

engaging a distal portion of the wall.

12. The self drilling hollow wall anchor of claim 11,
wherein the slot is linear and 1s in line with said central

longitudinal axis.

13. The self drilling hollow wall anchor of claim 11 or

12, wherein the anchor is comprised of a semi-rigid

material having sufficient rigidity to threadingly easily
cut into hollow wall materials, while also being capable of
providing a resistant holding on the distal side of the
hollow wall material by being sufficiently flexible to
assume a holding position and to maintain it without

splitting or cracking.

14. The self drilling hollow wall anchor of claim 13,
whereiln the semirigid material is a glass filled polyamide

or a glass filled polyester, with the glass filling ranging
from 10 to 50% by volume.

16
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15. The self drilling hollow wall anchor of claim 13 or
14, wherein the semirigid material has a degree of
abrasiveness whereby wandering of the anchor tip relative
to a wall 1s minimized during placement of the anchor tip

on the wall prior to the screwing deployment.

16. The self drilling hollow wall anchor of any one of
claims 13 to 15, wherein the separable anchoring elements
are connected with a tie bar and wherein the semirigid
material provides a perceptible pop upon proper screw
placement, with breakage of the tie bar and positioning of

the anchoring elements into proper anchoring position.

17. The self drilling hollow wall anchor of any one of

claims 11 to 16, wherein the drilling member comprises a

cutting blade.

18. The self drilling hollow wall anchor of any one of
claims 13 to 17, wherein at least two sections between
adjacent segments of the external threads are thinned,
whereby the sections are'on opposite sides of the slot and
the sections comprise hinges to relieve stress on the semi-

rigid material of the anchoring elements.

19. A self drilling hollow wall anchor for deployment into
a hollow wall, said anchor comprising an elongated plastic
body having two ends on a central longitudinal axis, and a
longitudinal bore adapted for threadingly receiving a screw
therein, with the anchor comprising a head member at a
first end of the plastic body and a drilling member with a
drilling tip at the other end of the plastic body, the
plastic body having an radial flange concentrically

positioned relative to the plastic body at the first end

17
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adjacent the head member; wherein the head member, adjacent
the flange and the plastic body comprise longitudinally
positioned and radially outwardly extending external
threads adapted for screwing deployment into the hollow
wall; wherein the anchor further comprises anchoring means
adapted to be distal to the wall when the anchor is
deployed 1in the wall, with the anchoring means comprising
connected but separable elements of the drilling member,
sald separable elements being connected to each other at
salid drilling tip and the threaded head member, with the
separable elements being separated by a linear slot which
intefrupts at least one flight of the threads and wherein
the slot comprises at least two cam elements with each
extending from one of the separable elements to the other
cam element respectively; and wherein a central aperture is
formed 1n the flange for engagement with a rotating driver
for threadingly driving the anchor into a hollow wall and
wherein the flange comprises means for preventing
overtightening of the anchor in the hollow wall and the
anchor comprises means for preventing the anchor from being
threadingly backed out of the wall prior to removal of the
screw from the anchor; whereby threading insertion of the
screw causes the connected separable elements to separate
at said drilling tip into the anchoring means with the
screw engaging the cam elements and locking the separated
separable elements, with the cam elements being adapted to
remain in engagement with the screw into an anchoring
position with at least one flight of the threads thereby

engaging a distal portion of the wall.

20. A self deploying hollow wall anchor for deployment
into a hollow wall, said anchor comprising an elongated

plastic body having two ends on a central longitudinal

18
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axis, and a longitudinal bore adapted for threadingly
receliving a screw therein, with the anchor comprising a
head member at a first end of the plastic body and a
penetrating tip at the other end of the plastic body, the
plastic body having an radial flange concentrically
positioned relative to the plastic body at the first end
adjacent the head member; wherein the anchor further
comprises anchoring means adapted to be distal to the wall
when the anchor is deployed in the wall, with the anchoring
means comprising connected but separable elements of the
penetrating tip, said separable elements being connected to
each other ét said penetrating tip and at least a portion
of the head member, with the separable elements being
separated by a linear slot and wherein the slot comprises
at least two adjacent cam elements with each cam element
extending from one of the separable elements to the other
cam element respectively; whereby threading insertion of
the screw causes the connected separable elements to
separate at said penetrating tip into the anchoring means
with the screw engaging the cam elements and locking the
separated separable elements into an anchoring position

with the separable elements thereby engaging a distal

portion of the wall.
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SUBSTITUTE SHEET (RULE 26)
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