ANCHOR [0001] This application is a
continuation-in-part of U S. patent application Ser.

WONe00708998%2, 677 filed on February 5, 2004. BAQKGEROREDG/043954
OF THE INVENTION 1. Field of the Invention [0001] The
present invention is directed to an anchor for use in
a friable material, particularly to a self-drilling
anchor for use in drywall. 2. Description of the
Rel ated Art [0002] Because drywall is a friable
material, nmounting articles thereto can be difficult.
In the past, self-drillin s have been used.
However, self-drilling angﬁgﬁéﬁﬂgve been known to
achi eve pullout strength of only about 50 to 70
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been used. Toggle bolts have been known

N A PAITRI676, filed ba Febkiaey 5.0004di fficult to | nst aI I
because they typically are not self-drilling. [0004]
What is needed is an anchor for a friable materia

BAGRGRQUNEX QR HIEANVENTEMN provi des hi gh pul | out
strength for heavy | oads. BRI EF SUMVARY OF THE

1. FNUEMT{hein{éHda] A self-drilling anchor is provided
for use in a friable material, the anchor including a
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nt en genera
a&fbﬁlﬁﬂﬁ&"&%ﬂf &H’Mh@ﬁn&ﬁbr%ﬁ e iAlWwae With a thread
di sposed t hereon, wherein the body forks, beginning at
a predeterm ned dlstance fromthe flanged rear end,
2. Desarigtioni ofshe Relptagintirta second | eg, the first |eg
extending forwardly into a drilling tip and having a
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twardly wth respect to the axis, whérein the
dlﬂi&altamn ehe pilst, RAIFRIAlIMg £RB6IsHAVE badn Bt q%xee‘f@sgeﬂn@ﬂlmg
t heaxi al bore extending substantially through the
anthas hevk beett kaod/ 1t echiene palldut strghgthdifiondy alpaut 50dm 7@ pdunds.
| eading to the generally rearward facing shoul der,
[0003r ei Kor heavigrdpasds, taggledbolts have been used. Toggle bolts have been

known to be expensive, unreliable, and difficult to install because they typically are not

self-drilling.
[0004] What is needed is an anchor for a friable material that is easy to install and

provides high pullout strength for heavy loads.

BRIEF SUMMARY OF THE INVENTION

[0005] A self-drilling anchor is provided for use in a friable material, the anchor
including a body having an axis, a flanged rear end, a drilling front end and a generally
cylindrical portion therebetween having an outer surface with a thread disposed thereon,
wherein the body forks, beginning at a predetermined distance from the flanged rear
end, into a first leg and a second leg, the first leg extending forwardly into a drilling tip
and having a generally rearward facing shoulder angled obtusely outwardly with respect

to the axis, wherein the body has an axial bore for receiving an elongate fastener, the



drilling node wherein the second | eg nests behind the

generally rearward faci ng shoul der of the first |eg,
w@na7assossichori ng node wherein the | egs are piROL/ES2006/043954

apart fromone another. [0006] The self-drilling

anchor may include other aspects, such as the first

| eg and the second | eg being demarcated from one

anot her by a pair of slits beginning at the fork and

extendi ng substantially through the outer surface and

the thread of the generally cylindrical portion,
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driTling front end and a generally cylindrical portion

shblildeebfthafiest 168 nd @n aRclioHiR medé vheRiniHellegs 4rBpeaded apart from
di sposed thereon, said drilling front end conprising a .
onganethat.| y flat blade including a first portion having
a flrst an |l ed cutting edge and a first side cutting
[0000]e self-daidléngiansbet me inclvdnethar aweeiiosughgs dar first leg and

uttin
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wherein said y forks along a pair of zig-zag shaped

ouSdrishiffadze W Eliignay haveh eilet 4y dHape deflhin e dilE0iKe Sateffacing
flanged rear end, into a first leg and a second | eg,
testhendhelegsi d zi g- zag shaped slits define
crocodile-like interfacing teeth on said |egs, said
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el ongat e fastener, sai dcentral bore ext endi ng

edgel bisd aséaoaﬂls;detd’uttm&dfd@awﬂexfeﬁraﬂgé firstand secuhdamngledladutting edges
for%r? giroilltl sya1d portions being formed on a common line and offset relative to each
other along a plane passing through a diameter of said cylindrical portion, wherein said
body forks along a pair of zig-zag shaped slits beginning at a predetermined distance
from said flanged rear end, into a first leg and a second leg, wherein said zig-zag shaped
slits define crocodile-like interfacing teeth on said legs, said first leg extending
forwardly into said generally flat blade and having a generally rearward facing shoulder
angled obtusely outwardly with respect to said axis, wherein a forwardmost portion of
each of said slits follows a perimeter of said generally rearward facing shoulder

substantially to a forwardmost and outermost end of said generally rearward facing

shoulder, a coaxial central bore in said body for receiving an elongate fastener, said

2



cylindrical portion and |leading to said generally

rearward facing shoul der, wherein said anchor has a
wa@ledo7iosqegs node wherein said second | eg nests bREI/N8R006/043954

said generally rearward facing shoul der of said first

| eg, and an anchoring node wherein said | egs are

pi voted apart from one another. [0008] These and ot her

features and advantages are evident fromthe follow ng

description of the present invention, with reference

to the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE

TS 3, T RN ok BB, 8 Bt
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drilling node. FIG 3 is a top plan view o % a flanged

ancler hae adritling heds emhbreiti sdill se@nanedBests tdhd aill gederally rearward
sectional view of the self-drilling anchor in the

facimg shoubdgr b daid tfaktdag,aindag anchering woile whiefzin 2aid F¢gs. ard pivoted
is_a sectional view of the self- drilling anchor in

apﬁgom?nqaw&l%de t aken al ong line5- 5inFIG 1.
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of the self-drilling anchor with the eI ongated
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nmode. FIG 8 is side view of another enbodi nent of a

el f- |nadr|II| .node.. FIG 9 is a
Flé' { IS‘ ﬁ?é glg%&ona?Pgélg f‘c}fcﬁm l?ﬁfnl fil ng anchor of
, .taken generally_ al ong I|ne 9-9 of FIG 8 and.
FI?H %als aIUﬂF‘éat'é’ﬂt"J%Wthﬁ sli-dllipg ancharfio g drilling masehor
of FIG 8 FIG 11 is a top perspective view of another

FI@nbizdi twoprilarnties ofed flarbed Irédrregd af eliosel f-ddiGng bdcha. a
bott om perspective view of the self- drilling anchor

FI6f 4 H fectidnal fidw ot dhe s%lfadrhﬁgg gﬁfﬁ%?%{ﬂevcﬁﬂﬁhg on%fe taken along

anot her enbodi nent of I ng ancho
line 44 in FIG. 2.

FIG. 5 is a sectional view of the self- drilling anchor in the drilling mode taken along

line 5-5 in FIG. 1.

FIG. 6 is a partial side-sectional view of the self-drilling anchor installed in a friable
material, wherein an elongated fastener is pivoting legs of the anchor into an

anchoring mode.

FIG. 7 is a side view of the self-drilling anchor with the elongated fastener pivoting the

anchor legs into the anchoring mode.
FIG. 8 is side view of another embodiment of a self-drilling anchor in a drilling mode.

FIG. 9 is a partial sectional view of the self-drilling anchor of FIG. 8, taken generally
along line 9-9 of FIG. 8 and.

FIG. 10 is cut-away view of the self-drilling anchor of FIG. 8.



FIG 14 is bottom perspective view of the
self-drilling anchor of FIG 13. FIG 15 is a side

WO @n0edsg he sel f-drilling anchor of FIG 13. PCTAISEE6/043954
is a side view of another enbodi nent of a
self-drilling anchor. FIG 17 is a side view of
anot her enbodi nent of a self-drilling anchor. FIG 18
is a side viewof a self- drilling anchor simlar to
the enbodinment of FIG 14. FIG 19 is a side view of
the self-drilling anchor of FIG 18, rotated

| At | | . perspective. vi ew of
FIGERY S 3 peltvg Viefo inolts SRRkl SRR S i fockor.
i? .of the anchor of FIG_ 18. FIG 22 is another top
FIfo T4 5o bR PPERFSIVe YiEw i Sioielfo Ariting ansbor pOFHE.Ad.
slightly fromthe view of FIG 20. FIG 23 is a bottom
Figel 3 prectopveerspieetivovietviise anotied embbdinhént of 8 selPidFflindihchor.
DESCRI PTI ON OF THE | LLUSTRATED EMBCDI MENTS [ 0009]
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I , such as y

shown for use in a friable materia rywval |
. char, 10 ingcl ud bod 2 having an axis 13, a
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FIgalf ifp sifle sisveef anoticxcmbpdimgrtiof a serdrdlling analisposed

t hereon, wherein body 12 forks, beginning at a
FIGT bTisteside nisth aﬂ@iowenﬁladfrﬁ@mofflaa},e&&ﬂﬂriﬁ?én&ﬁ@. 14,

into a first leg 24 and a second leg 26, Tirst leg 24
FI&Xigndl AN .| adeilling tip 28 and havi

a gener%?? gl(%r ear%ae\r{% d?‘%@?%%ncg]ﬂf)ﬂpagﬁﬁ%g‘eawo entof Ha. 14.

bt usel y .outwardly with respect to axis 13, wherein
FI@oL@wfz%ﬂ%gle&'rpfékﬁ a¢ifgailnezmoher of Bel %iratpteshapproximately 90°.

el ongat enounti ng fastener 2, axial bore 32 extending

FIGu3 isartbp gietspettiveonigi dfitngatioeofiFIGs. a8&Angqnt r al
portion 18 and | eading to shoul der 30, wherein anchor

(6! [ il | ond |l eg 26 nests
e R e P e 671 and an

orin de wherein ] egs 24, 26 are pivoted apart
FIG R shathen i Rsrsbaeits view oisbe st 6P 1801 f.gorend sigatly from
in [ tgrial, such as drywall 1, for nounting
an %{Ylgﬁﬁdﬁlﬁg%ymll 1. Anchor 10 may be forned and
s .initiall ositioned in the
FIé_‘v. 23 12 a botton%/ peg'spective view of the anchor of FIG. 18.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0009] Referring to FIGS. 1 - 7, a self-drilling anchor 10 is shown for use in a
friable material, such as drywall 1. Anchor 10 includes a body 12 having an axis 13, a
flanged rear end 14, a drilling front end 16 and a generally cylindrical central portion 18
therebetween having an outer surface 20 with a thread 22 disposed thereon, wherein
body 12 forks, beginning at a predetermined distance SD from flanged rear end 14, into
a first leg 24 and a second leg 26, first leg 24 extending forwardly into a drilling tip 28
and having a generally rearward facing shoulder 30 angled obtusely outwardly with

respect to axis 13, wherein body 12 has an axial bore 32 for receiving an elongate



drilling node, as shown in FIG 1, which allows anchor

10 to drill into drywall 1, and external thread 22
wergage®ssirywal | 1 to hold anchor 10 i n drywal PCT/USZ0061043954

i ncreased pullout strength. After anchor 10 is

installed, a fastener 2 is inserted through article 3

and into bore 32 of anchor 10 so that fastener 2 can

support article 3. Fastener 2 pivots |legs 24, 26

outwardly into the anchoring node, as shown in FIGS. 6

and 7, so that anchor 10 has increased pull out
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nount an article 3 to the friable material in order to
médrowhersin lepe246Lare pdfotddogarit finah onannbiherydiGt 2d to t he

friable material. An exanple of a friable material is
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such as a nouhti Nng Sscrew, aving an e

pullotihstenggadA RerdincBiel BRAnAATe® atthlerfer 2lis iftRrted RRbugh article 3
Shank 4 of fastener 2 includes threads 9 which engage

andljint boos 32 8Pamwthoa 0 ko that Gastebler 2 @ds s@pmit dréislec)eFastenefD pivots
be of a standardi zed thread form such as Unified

legscds 36 optwmyilyvintahictanelpritigrmodeiE phown dnbIGS, 6 and 7, so that
thrﬁ& 9 can he i)lf a specialized thread form For

ipcregsed eplloutsrength. Anghgr 4@ pepvades spnger engagpwent

R e SRR T e EEh S %%%ﬁs? e
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cohﬁf&;ﬁg}i ni?dtfs lvheBein Rcis *a@.ﬁ?edgt% tﬁ&n{t rQ!ﬂtartflé‘létESEiQ e Riable material in
engages shoul der 30 and pivots legs 24, 26 outwardly

orday tovircgeask thcoardywalflloall th&&&h@&&ﬁo&t@tb thke SHalple idterial. An
second leg 26 outwardly to wedge into drywall 1. For
examplepifa friable materialcl (gypﬁmn hasedrigywall éngyich asfthapypsiim drywall

1.67 inches, fastene
sold under the trademark SHEETROCK by United States Gypsum. Drywall 1 typically

(

has a thickness T of % inch or 5/8 inch, but it can be obtained in other thicknesses, such
as 3/8 inch.

[0012] Turning to FIGS. 6 and 7, fastener 2 is preferably a threaded fastener, such
. as a mounting screw, having an elongate shank 4 with a head 6 at one end and a tip 8 at
the other. Shank 4 of fastener 2 includes threads 9 which engage with bore 32 of anchor
10. Threads 9 of fastener 2 can be of a standardized thread form, such as Unified
Coarse (UNC) or Unified Fine (UNF) threading, or threads 9 can be of a specialized
thread form. For example, fastener 2 may be a standard #6, #7 or #8 UNC screw, and

fastener 2 may have a Phillips recess in head 6.
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2 may have a | ength of between about 1 inch and about
2 inches, preferably between about 1 V inches and
W@bwansesBA i nches, still nore preferably aboupCUNA06/043954
inches, for arelatively thin article 3. ANCHOR [ 0014]
Turning to FIGS. 1 and 4, anchor 10 includes a body 12
with a flanged rear end 14 and a drilling front end 16
general ly opposite flanged end 14, with a generally
cylindrical central portion 18 between flanged end 14
and drilling end 16. Anchor body 12 has a wall 34 that
rou [ .
(0948} o EpSise IR Ral ARkl 18R Bk haloBSR bR ighmesses
AT YFaRidld S.abrdteriabiy fastdier? & RRE Lno@EldUxtddl thiodPA3 ticte 3 and
froma heavy duty plastic, such as glass filled fiber
boreBhfotixae tastylenD enpagesish@ilber 3 ardiepigbRdegs 24, DEGutwardly to
rei nforced ULTEM however, anchor 10 can be nade from
wastggdntordaywail 41 Fasenechmagalsotpivet sstorahigg@6amglartdty to wedge into
W t hstand pul | out and other forces encountered by
drgwakdr Fop examplesior an@nehor 1@ hayingamleagihoof abonyt 67 lincheat fastener

s 0ol BB
j [ : h 10, J
abé%tef g!{]l'ggfg% e%% a?Pth la'r%‘ dﬁlﬁersgrgtréll @E%S{eg%rgbfgﬁagﬁéﬁ I e/z’algn%gés, fora

reldasafithiatrigk 3w, because it is | ess expensive to
manuf acture, easier to handle and to keep stable

ANMGHOR) installation, and it has a shorter drive tine
so that a user can install a plurality of anchors 10

[00kd]a r duming & FIGHor andodk ranoliorolf0 includesva bbdy 1 Ziwithrauflanged rear
amount. of effaort. In one enbodi nent, anchor 10 has a

enfl dftgid adriling Soppend Hbeenerallyonnestie dangrd ensdolt, with a generally

o hREE e EEH Y RSBy Yt e 18" Kcor by
[ re 32 i s_sjzed. acgo dat e fastene

123 Ao PO sRRORGS defiaihg Sl RoR R R R R o BlrR2,
HRAGHB0rd 92 ' i3t L DGy 2 i

R re S A Hn G sl o pdhER BEES PRXAR Danphor 1015

malié fodit adRBVY ahty}R4dticOSuchBs Whask ¢il1eA FibeH RlinfPeed! HYIGNEr

enbodi nent, shown in FIGS. 4 and 5, a portion 98 of
pohetteridfidp glass fillté reinforced ULTEM, however, anchor 10 can be made from
other materials so long as it is strong enough to withstand pullout and other forces
encountered by anchor 10.
[0015] Anchor 10 has an axial length L that is a combination of the length N of neck
60, length TL of thread 22 and length DL of drilling tip 28 (described below). A shorter
anchor 10 is preferred, so long as N, TL, and DL are each long enough, as described
below, because it is less expensive to manufacture, easier to handle and to keep stable
during installation, and it has a shorter drive time so that a user can install a plurality of
anchors 10 in a relatively short period of time with a minimum amount of effort. In one
embodiment, anchor 10 has a length L of between about 1.5 inches and about 2 inches,
preferably between about 1.6 inches and about 1.7 inches, still more preferably about

1.67 inches.



shoul der 30 is tapered toward shoul der 30 to provide

for better engagenent between fastener 2 and | egs 24,
WQgogosdokat | egs 24, 25 are pivoted outwardly POF/ES2006/043954

effectively. Tapered portion 98 may taper at an angle

with respect to axis 13 of between about 5 and about

25, preferably between about 10 and about 20, stil

nore preferably about 15, and tapered portion 98 may

begin at an axial |ength away from shoul der 30 of

bet ween about 0.1 inches and about 0.3 inches,
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fastener 2. Fastener threa 9 tap mating threads in

30s (fhione snibodiverit showrainitFIGS: 42nd 3, & poai 9I0bfbore 32 @eckimate
with splines 36. Splines 36 ext.end substantial ly

showld isttaperedhtawasd ishergder ¥ totmppeids Zor l[em@zl_ ghgdpement between
effective inner diameter of bore 32 with spllnes 36

fastenss 2pnddegst 128rsorthatdegsrd, 39286 pivotrdawtyardly piore eHfegtively.

oG Bfobs RS B 50 aae ofifh el FErind3 of BeoiRaout s
anmébgﬁsé ﬁxref%atglgs e '"Qi)toh{‘ EO‘I AHaGAds: 267 ?{ﬂ? Eﬁ% éref%ﬁﬁly about

hel ght ron1t I nterior

158 SArRiGh st ohﬁﬁ@g ilﬁﬁy ﬁE%lﬁ(htt Y Sxia NRAEthH v Rk 6 sﬁt)ufal@f 80 of
32 is small enough so that the threadi ng of a

betwasharbent @.1 intHel and abonite).3 diohﬁ@ﬁ)%feﬁblﬂb&%ex@aﬂ&ﬁ 0.15 inches
inch, can tap splines 36, and so that the inner
andjahenett b} 7 biches Istill 3doreprefarahly dwoti@H 6socltdsat t he
threadin% of a # 8 fastener 2, having an outer
[001 Y et &¥alb34 myiinclydy gact ofc leaghd, wn@@p@fe@z@w # Rligs 34nd
preferre i ment, .bore

pr& 3 ind M Pkl diatispe o ingniar Boragariendo poeses
faQ%ri'ez 2I g ; n}:"ﬁeg tg% {1h8?l£}ba£r f efl a% ?/6 sboetthV\?%stener 21is

out

thn%ﬁ&iﬁmg f@ég&p@% sPliRés 34 O%bhrég d6 %Q{e'nﬁ %ﬁbs’iéxltm\&fmﬁ)ugh the entire

hei ght et weenabout 0. 015 inch and about
lengtle bf bgweed2er abl y bet ween about . 025 inch and about
.035 inch, still nore preferably about .03 inch, so
[0018¥t t Hbeeftketitd neer diametetiofibetesd?2 with splirees3% shibuld be smaller
splines,. 36 IS between about 0.1 1 inch and about O0.16
thanthg oufsids dipmetey, or crest diameter of fastener 2, but not as small as the root
diameter of fastener 2, so that splines 36 are tapped by fastener 2 to form mating
threads. Preferably, the height of splines 36 from the interior of wall 34 is selected so
that the effective inner diameter of bore 32 is small enough so that the threading of a #6
fastener 2, with an outer diameter of about 0.136 inch, can tap splines 36, and so that the
inner diameter of wall 34 is large enough so that the threading of a # 8 fastener 2,
having an outer diameter of about 0.164 inch, only taps splines 36 and does not tap wall
34. In a preferred embodiment, bore 32 has an inner diameter at wall 34 of between

about 0.17 inch and about 0.21 inch, preferably between about 0.18 inch and about 0.2

inch, still more preferably about 0.19 inch, and splines 36 have a height of between
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bet ween about 0.12 inch and about 0.145 inch, stil
nore preferably about 0.13 inch. [0019] Preferably,
WG pio7ne®s86 are in a configuration that accomPUHUSR06/043954
nmounting fasteners of various thread dianeters, as
with the splines in the commonly assigned U S. Patent
5,558,479 to McEl derry, the disclosure of which is
i ncorporated herein by reference. [0020] Fl anged end
14 of anchor body 12 includes a flange 38 having
torque transmtting surfaces therein for being driven

b e IR e, S“%Ew%fpgéé*{y%%‘%e%ﬁ%ﬂg&
03§qH§\{é %tlg{ﬂlélrggﬁ'&e 9‘ %] dnt a so t%ctﬁg Eﬁé&n)esigner diameter of

and- power e
bo&qullf{@erG %b%&%oﬁ@ q’[ hﬂ&lrhrBYab@uHﬁ 6 khddS preferabl
screwdriver or the like, or by a power driver. [0021
bet@eh iaBot(g1 Mrch ahd @bout0. 145 wieH, Kill mbregaeferably &bout 0.13 inch.
di sposed on an outer surface 20 of central. portion 18
[0049Y | sPreferablgesplines 36 araipenemifigniationdhatestémmodhtes mounting
anchor_ 10 is installed so that the |oad of article 3
fas{gners qfé/aglgpf,gpp@ddlgyxegﬁrg,mmlmlthe spliRsgdn e Qogp,@ogly assigned U.S.

mat | thread 44 in dr I hat. an en nt.
PafSat haahA0 R RO M ERE Y e Solapite BT wilis s PORRY Derein by
1eé¥¥§9d 22 is preferably generally helical, and

Incllides a crest 46 with a crest dianmeter C and a root
[00@%} havingedd &R01a 8f m&eﬁocﬁf 1MiRGRIeD atfhiSig ngthﬁ{?ﬁig torque

ween crest 46 and root 48, or the thread hei ght ﬁ

trahSmit@h@urkeky tHeddig €orl eifpddivéziey 4 Bfive(hbestwvanesuchfas surfaces

thread 22 encountered by drywall 1, increasing the
42 jpu b [Philtipstyperrgtdss 40hwhichesay bit aftbilkps Biwie Dnivedo niigimize cam-

may remain essentially the sane along the entire
out. g@hﬁ)rdp ig meéqeblzznam"w@\fém@&y aignd-pawrrred pasydriver, which

o 5 B AR oGl
46 . R of
lo%ézz Ehpitiad %@ﬁ*ﬂ“ﬁ:ﬁ‘d&e 46 uRHRER desp°‘8’%%518§%g%‘4f%é gurface
2097 cbffat ] %?tfonsfg IRfR p??vxﬁ%d ?erewg % erder? WA di?a'aﬁ 1 when %nchor 10

substantial portion-o et ween
is ﬂa&m@a ko that fiRN1684DbLarkicle Swill BE SligBritd g adry Wl 1axm@éad 22 taps a
length TL (FIG 2) of thread 22 be Ioﬁg enough so that P
malinglth@ad 480 diyvwdN DEo ¢hat an engdgeirdenebetwizen tleegh2hgetidrywall 1 is

behi nd drywall 1 so that thread
accomplished. Thread 22 is preferably generally helical, and includes a crest 46 with a

crest diameter C and a root 48 having a root diameter R, wherein the distance between
crest 46 and root 48, or the thread height H, is relatively large to maximize the surface
area of thread 22 encountered by drywall 1, increasing the pullout strength. The crest
diameter C of thread 22 may remain essentially the same along the entire length of
thread 22. In one embodiment, the crest diameter C tapers slightly proximate drilling
tip 28, as shown in FIG. 2. In one embodiment, the diameter C of crest 46 is about
twice the diameter R of root 48.

[0022] It has been found that engagement with paper 56 on the rear surface 54 of

drywall 1 provides a substantial portion of the grip between anchor 10 and drywall 1,
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22 engages the paper 56 on rear drywall surface 54

when anchor 10 is forced into the anchoring node, see
wWO-2@@7/096988 N one enbodi ment, the axial |ength TRCD1S2006/043954

thread 22 is between about 0.6 inches and about 1

inch, preferably between about 0.7 inches and about

0.8 inches, still nore preferably about inch. Al so,

t he expansi on of the anchor increases pull out

resi stance. [0023] Turning to FIGS. 2 and 6, the upper

end 58 of thread 22 is spaced fromflange 38 to forma
t . nd..58. k. 60
e X% ERRY P BB TR0 27 BEatiy 261578 enousn
so el anlchdtabbav Rl ofaf tufl ¥¥tdad i

in FIG 6, because the di chzﬁf‘ﬁﬁéaﬁéﬁggﬁfglpﬁ%ﬁglygg%tthread
22 wogkges thdpdper 66 vaaed digwhil stdace3t wheéRh$hod 10R&fdRcddinto the

drywal | mating thread 44, which allows conpression of
anghgringanede s¢aBIG. 71 InyonklembgdiBent, tesiajal hampkh TO et 22 is

t hat Lhread;22 IS spaced away from paper 52 on front
betyaenapputd;p inghes apd aboyt  Haeh, prefarablybetweers abat Ochipahes and

. nd,,t wi st i reating. ndesi rabl e |

sb RS okl s e papgHont O e Al Hieiator ahthe anchor

inch@\¥6s full RPN Rf between about 0.03 inch and about
mcO 1 ?ﬁ%h, preferably about 0.07 inch. [0024] Turning

[0028FK t DufkiESio IGHIS add @lbild digafefNss %@tﬂr? d ﬁ@ts?gceélsﬁom
generally opposite flanged end 14. A dri ?lng trp
flange THtnfoomedndck dOdsywedn fiiride! 38nGdantkad €nd 382INW60 allows the

anchor 10 to drill through drywall 1 as anchor 10 is
upperispepce st fangedB toseatrvr belovpthe ivel of diyhialigraiteprface 50, as
not_required. Drilling tip 28 extends forwardly from

showyny iy FI&; & bacayse thegliseontinuation afithread 22 9t pegk 6®befbierrsaching
Qang R op5R P ee 10 ferr A matife Rread 14 ‘yeh alipwe gpmpression of
e} BAE) B9 RlBYbB 4000 Pl PR oAt o Thraap 2GS srpeg gway
RobnReaSnBA Y Ml ikt SDEh AR BR DG bafP e
andohweist it, Dkédtinigrag daldaseabfagpRiiranay & Romairiwafl sBiFhadd R Neck 60

64, wherein each portion 64 has an angled cutting edge
cang@ivgradength iNlef betveem glesly ©.088incPard ebahloyl FicHeprefirdilp @bout
edges 68 are preferably generally parallel to anchor
0.07 inch.
[0024] Turning back to FIGS. 1 and 2, drilling end 16 is located generally opposite
flanged end 14. A drilling tip 28 is connected to body at drilling end 16 to allow anchor
10 to drill through drywall 1 as anchor 10 is driven by a user so that a separate drilling
step is not required. Drilling tip 28 extends forwardly from first leg 24 so that drilling
tip 28 is part of first leg 24.
[0025] Drilling tip 28 may be one of many configurations, such as a generally
cylindrical drilling blade having one or more helical flutes for drilling out drywall 1, but
preferably drilling tip 28 is a generally flat drilling blade 62 because it more effectively

reams out a hole in drywall 1 and clears dust. Drilling blade 62 may have a pair of

portions 64, wherein each portion 64 has an angled cutting edge 66 and a side cutting
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axis 13, and angled cutting edges 66 are angl ed

forwardly and laterally inwardly together to forma
w@einedst i p 70. Pointed tip 70 is relatively BCHIR006043954

prevent wal king along front drywall surface 50 during

installation of anchor 10. Side cutting edges 68 and

angl ed cutting edges 66 are relatively sharp in order

to cut and renove drywall during installation. [0026]

Portions 64 are forned on, and are offset relative to

each other along a plane passing through a dianeter of

SRt Al M BB B e
o] ERAS Sy S 4 5 0 SBRERSH B0 Wl

to@héH6 Forth 2 PBinkdiPrip 209PBindéd ip 0 SOrelRRRB WHaRPtoSpré@ent walkin
%tti ng edgg 68 an%l angl ed cutting edge 66.aﬂl’élosu¢ es 72 £

alargsfoortelrpwald sapfacekd Oydurninstali@ion ofanchstubh Side gupiigradges 68
dust, fromthe hole being drilled in drywall 1. An

and xagiel sutingedgee 6@ aregglativelyl shaipddeorder tdeytandoreghave drywwall
comonly assigned U S. Patent 6,382,892 to Henpfling,

during iggtalfatigeur e of which is incorporated herein by

erence. [0027J Pref.erabl t axial | ength f
rode| T Rgiany 63367 fored e gnd e ety 2on o doge a plane
' _ L : SO
pod gL N oyl Ll ks bl SO et o
drilling Plade b2. h8bekéesH ReARMTT pdFtidisicafoth ifités TBE8pésRH on the
tends to advance axially through the materi al
undefsfdesstlcaeth pyrtivh @A vhereim esbhi fite g2 tehteddg Alohgehdhgth @fi the
with threading. It is preferred that the drilling of
_cottespaidinglside cwsting kdgetb efdanglehewstivg 28z abtesdidaled help to
1 so that thread 22 does not reamout a hole in .
quigklyiggmove material sugnasogipremtdust fjom thedale peing drijled in drywall 1.
| engt of Dbet wee bpout .0. 6. inch and ahout .1
v itels ote Sremisd el el ta dgistiond i hBun il aspignd U'S. Patent
i i 2 ) /4 |
o AP5S TRt BRAsRSSEES A, bl Bl PR fnce
82 [ . [ . ' '
00, 2 ety peliesg i gy o SPatlsue
thickficss T SUIrgdaBNg s@ e afilthg 1§02 2 Fill Eompletd RYdANin@Hebdte Shread

forwardly Iinto drilling tip 28
22 begins to engage drywall 1. This is preferred because drilling into a material tends to
advance axially through the material substantially slower than driving through the
material with threading. It is preferred that the drilling of drywall 1 be complete before
thread 22 engages drywall 1 so that thread 22 does not ream out a hole in drywall 1. In
one embodiment, drilling tip 28 has a length DL of between about 0’.6 inches and about
1 inch, preferably between about 0.7 inches and about 0.8 inch, still more preferably
about 3/4 inch.
[0028] Turning back to FIG. 1, anchor body 12 forks at first end 82 of slits 80
(described below), which is spaced a predetermined distance SD from flanged end 14

into a first leg 24 and a second leg 26. First leg 24 extends forwardly into drilling tip 28

and includes generally rearward facing shoulder 30, which is angled obtusely outwardly
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and includes generally rearward facing shoul der 30,
which is angl ed obtusely outwardlywith respect to axis
waxo7aseoshown in FIG 4. When anchor 10 is i n PEEUS2006/043954

drilling node, second leg 26 is nested behind first
leg 24 so that second | eg 26 does not interfere with
the process of driving anchor 10 into drywall 1.
[0029] In one enbodinent, first leg 24 is denarcated
fromsecond leg 26 by a pair of slits 80 extending
substantially through outer surface 20 of anchor wal

ead .2 one slit 80 is

B A P D R bt
[ 1:.80, J ' ' 80 ar. .
w18 355 bl 8 P05 TR BBlgg By frcter i

thé;ﬁf@@&isr&'mi ind drichoBf 51 b chor wall 34 and thread
2, SO tha?uggpor?ion 100%?QQOOb of thread 22 is on

[0029¢h | BforlemB&lifneRE firdtGeg B2 is 4Rk Skiohd s#Bn&XeLIWby a pair
generally axially along body 12 froma first end 82

of slita 88c:xiendinpssubstediedlty thiravedh alitatsaniee SDof andhof: hMatiggeicand
end 14 toward a second end 84 proximate drilling end

threpeh threas g vthesein opestit Hhisas ashedlytihe ppposde sietadiouer surface
2035HE i atisnTih Dy 7 Ené, SpbPymathols SR 1R5E Mg gadgiother

3 : Ll o34, .Body 12 K
onShi 1St s o ERibfof By 4503, 0
a pORYorEXI0RN HoHPo AhRARI 2! 19 Bn RAAX le{ﬁ@ 268\ FIEH ? ace 20 so

that there is a connection or Ffand between first |eg
[0034] andSEEBktdRigzedbrallly 20 Moo B4 Dfrofl 4 firs8@nd BYEpaced by
preferably slits 80 extend conpletely through wall 34
thetpyedetemnined disteanee 3D Hromsngead end d4 Sehyardn sthomhend84pfeximate
1, so that |egs 24, 26 can nore easily pivot apart
driffing £nd ol o Sprwardmogimoden 86 pbeash kit 80 ektends s¢rpadly latanally to
ne enhodi nent ch slit 8Q generally has a zig-zag
follee p @omaicr 98 Fhomlder-s Qirpiantially ora foruBesiRs and Rutermost end 96

or W80 950 500) PR RS Bl 424 and secons
leg ¥ S1itS 8664y BQ&dd B ﬁ&i%@gg@rﬁgg gﬁéey suied fOes%Dtﬁgltr_tPg% isa

Its adjacent portions. | I ment shown 1n
corinection bff Bhd lbletveden el le 24 J9daetidang 96 ft BoaeeRNE4 SRElit 80,
82 of slit 80 and is angled acutely with respect to
butgpreferabl yalits 8exsandt doatplételysthrqaumhtwalh3 9 Raowxt anfle 20 at second

rearwardly and laterally inwardly from :
end 84, as shown in FIG. 1, so that legs 24, 26 can more easily pivot apart when fastener

2 is driven through anchor 10.

[0031] In one embodiment, each slit 80 generally has a zig-zag shape that defines a
plurality of crocodile-like interfacing teeth 90 on legs 24, 26. Each slit 80 includes a
plurality of generally linear portions, wherein each portion is angled acutely with
respect to its adjacent portions. In the embodiment shown in FIG. 1, a first linear
portion 92a extends from second end 82 of slit 80 and is angled acﬁtely with respect to
anchor wall 34 so that first portion 92a extends rearwardly and laterally inwardly from
anchor wall 34, a second portion 92b is angled acutely with respect to first portion 92a

so that second portion 92b extends rearwardly but laterally in the opposite direction as
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anchor wall 34, a second portion 92b is angled acutely

Wth respect to first portion 92a so that second
wWEooorgis®2b extends rearwardly but |aterally POI/UN®06/043954

opposite direction asfirst portion 92a, and a third

portion 92c is angled acutely with respect to second

portion 92b so that third portion 92c extends

rearwardly but laterally in the opposite direction as

second portion 92b, or laterally in the same direction

as first portion 92a. In one enbodi nent, each portion

gﬁﬁr—t %‘g 2a 94?18 il ?ﬁfonzdzg i 24 g@lﬁ Sl ftltl ref%lqg %%%Cﬁmd portion

rdma ace ort1ons My an a

928 E@ lﬂlﬁat4l51r@ﬁ§'xt@ﬁ@2t: e&%nd@ b RAIN Butqgfewgnmacﬁg Hh%g&ge Action as

about 75, still nore preferably about 6

seeumidquirti@n92b, for 1atbrall@lih i smiRdrdetion kb Figst POri 92 9n one
%@nerally rearward facing shoulder 30 on first |eg 24.

enfbod3¢ntCeachipodtiony92q, ORbFI2G, ett, of zigizhg SBapedtstit BOdkangled from
toget her and interface when anchor 10 is in the

adigeentnoriionsdien gneleet briween ekaut S8 end ebcplts%&,mmfez@ly between
Qr revent. it fromiw sting
ab%‘ﬁ}ggﬂ 5 §§“‘ %}1 rg pre tﬁf?%ﬁ PRE Q> drlywap Pmboqunéﬁrst

AR 5 e, L S et o
[06¥2] 1 NCCeABRuiAE WiBMETAN, &R Hﬂeﬂ%&}og%tﬁMt{d %xte%ace when

outer surface 20 when anchor 10 is in e anc

anchindld 0 i QOGS ]drillg Mode. altsodkied tédth O BepHthsitite §ﬁdh%f‘g$(nf 12
of anchor 10 because teeth 90 can fit between adj acent

anql hfeé’&dtSlt froof twisngoebudkling as shchom 13iis drivaointo 88avalln, while still
SO that teeth 90 engage fastener 2 and wedge
aﬂ?wmgrﬁpss #1260 bepiveted apaiyand wedgeddiotadtywadl la Kt by alswibelieved
that 8 glgg bot h S|8es of fastener 2 which causes fastener
aﬁ % MeErase PR RY 1s3&igedvith drywalichatouter suace 20 ghen

anaﬁ¥q5qggh %&gp géPfron1puII|ng out of engagenent

8 €r threads 9 increase pull out

0 1Yo D00 RPN EHR1901 B LARLUSh o0 can

betwd@d 4fljateritthRgdd 9 oFfdsoned2, a@.@_ﬂo@n vt'l'tﬁ ﬁiotlll 80a gﬂF IG. g so that

i ncl udes a shoul der 30 which is generally rearwar
teefla®0 enpage fattater 2hamd|vikaige 30intsplatg apgetlidyay,a6tR 00 acPast Othread
cﬁIVOt first leg 24 apart from second |leg 26 as
a%ltlmﬁle pidgs pEfagtenorcd wmmrgms«zmﬁamnerlz)to besmbier tightlyemeaded with

cted f ast ener first leg 24 i s wedged
a“‘ihr?f 38 ‘?j gjto !E}locbrfWFftﬁf ng%In mublmmﬁglﬂf lepgagement gVIth anchor 10.

Fastener threads 9 increase pullout strength by engaging and pushing teeth 90 to further
pivot legs 24, 26 outwardly to wedge into drywall 1.

[0034] Tuming to FIGS. 4, and 6, first leg 24 includes a shoulder 30 which is
generally rearward facing so that shoulder 30 is engaged by fastener 2 to pivot first leg
24 apart from second leg 26 as fastener 2 is driven though anchor 10. As first leg 24 is
deflected by fastener 2, first leg 24 is wedged into drywall 1, providing a higher pullout
strength than if first leg 24 were to remain unpivoted. Shoulder 30 is angled obtusely
outwardly with respect to axis 13, so that fastener tip 9 is able to slide along shoulder 30

and deflect first leg 24 so it pivots laterally away from fastener 2. Shoulder 30 extends
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strength than if first leg 24 were to remain

unpi vot ed. Shoul der 30 is angl ed obtusely outwardly
wawnaohos@spect to axis 13, so that fastener ti pPOI/US2006/043954

able to slide along shoulder 30 and deflect first |eg

24 so it pivots laterally away fromfastener 2.

Shoul der 30 extendsfrom a rearnost and i nnernost end

94 | aterally outwardly across bore 32 to a forwardnost

and outernost end 96 at second end 84 of slits 80.

Shoul der 30 ensures that fastener 2 does not screw

fropl b fkeEPH R T B ot R terD o ARl Bfen b 8 =
fort;vla?d?ﬂ@sq afld Ak QF}dena I@%Zﬂt gg%on%%nh‘cim T S g&: ﬁfi %Iﬁ)lﬂ@ér@@ éhSures

the prvoting o

thaP Hstepief 2 abéﬁmtsarewmeo axildlg ttmtwhlaemﬁb&b&ﬁ%@t 18894 from

14 and shoul der 20 rmaybe between about 3A I nch
beiaf@inotdd.i nch, preferably between about 0.8 |nches and

about 0.9 inches, still nore preferably about O0.83
[0635t hesTh¢ @0adpngth betvecaanfirngiedend 14 shd shaidder3l) isselgcted to

surface that is_generally angl ed obtusely outwardly

optinizs the gb@&mg pblegnerord gwr@dmge th hehet RoyH sigengdly’ The axial

tengi o Rk R 2 g PRlar, o oy e s il Pl gty and about
1 ng)cfh g?%fgraﬂlg' t?élj\?gélg%ﬁd @b|8y in s%soa?lﬁ a%g?ﬁﬁ I:I)rsl,éh%r tJt]ﬁl ﬂg{ke;rpre%rably

sid That as Tasten i'ven
ab&sR 0t &Cinshan angl ed portion of shoul der 30 to ensure

that tip 8 slides al ong shoulder 30 to deflect and
[0036Y ot Td dretenhingli@énd, slicilddri 30 io uiswefael that Isipefarally angled obtusely

enbodi nent, shoulder 30 is generally planar and forns
outavardlygiith respedt ho pechoeaxistld saxthat shduldeed0 extehds forwaidhy and

the drilling node (FIGS. 1 and 4) of between about 100
laterally gutvardlys dn ope éﬁ’é’Pdﬁn‘Wb?éM%’@h 3@ esignds fromeene latssaltside of

axig bt sien %ﬁgeeiﬁ S AR IG5 o S o B eas Tasteer 2 i
dn{lga}? ttxé{ga ?(hng%c%g {1 led B& fo'é‘%/o,f??i}?‘ﬂ %}n Shgﬁl?tqugﬁglodes along
shdASdrS08bH d%ﬂt:&taﬁﬁlrg?‘%t %}Eﬂe b& $4 eﬂlaﬁg o%ﬁvarhgp ?’[zx]one embodiment,

Continuing w con 26 1sa
shoigddra0tie gefdtall 2 pla@iedndPfobls bh ahgle @GRl rés?&:t%@ aRisSI8 wien

wedged into drywall 1 to increase the pullout strength
anclor aniohtbe drilling mode (FIGS. 1 and 4) of between about 100° and about 160°,
preferably between about 120° and about 150°, still more preferably about 130°.
Shoulder 30 should be smooth and substantially free of defects so that fastener tip 8
casily slides along shoulder 30 rather than catching or sticking, which might cause
fastener 2 to screw into first leg 24.
[0037] Continuing with FIG. 6, second leg 26 is also deflected by fastener 2 so that
second leg 26 also is wedged into drywall 1 to increase the pullout strength of anchor
10. In one embodiment, shown in FIGS. 4 and 5, a portion 98 of anchor bore 32
proximate drilling end 16 is tapered toward drilling tip 28 so that as fastener 2 is driven

through bore 32, it engages tapered portion 98 to more effectively deflect legs 24, 26

laterally outwardly away from fastener 2.
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10. In one enbodi ment, shown in FIGS. 4 and 5, a
portion 98 of anchor bore 32 proximate drilling end 16
w0 soovagpesed toward drilling tip 28 so that as PEBHUSIVE6/043954
2 is driven through bore 32, it engages tapered
portion 98 to nore effectively deflect |egs 24, 26
laterally outwardly away from fastener 2.[0038] As
| egs 24, 26 are pivoted away from one anot her by
fastener 2, they engage and are wedged into drywall 1,
as shown in FIG 7. As legs 24, 26 are wedged into

LN e ?,Plvg*% P S0 G0s S5 B6E By Pefapes aethay eneee
i T N N S

draedll aSarRR6P B0 b d¥hErelrbdithhtto PUUBEE MRRL4DIDS HEHIBAAKOA,
drywal | surface-54 to provi de even stronger resistance

100 ofthireanl 22 o 083Oleg 34y 6 issilsogivydgadtintodsackeleywhld sadace 54, so
that anchor 10, wth |legs 24, 26 that are deflected
thay ghe drend,pastionsakA0en BY0tpcanaghiebarbs it mere tightly asgage paper 56

PRnall SRR P PSP R e P R RGO
on suxfac r NSt iTe loug,
(o4, ) Sy Bl S 0 P SR PR Y wiSlre B Bt are
dehmwoﬁtgva‘?&:ll}' @’ﬁst@n@&&%@sp%d quston'?n?lt &R0 &L})l%f gfe ég.{llltout

0 pounds, nost anchord typica

strlmgtﬁl shed 18RAHtachiRve RLMG N aAf1. PAth hdHor hla{rm%%nhﬁxeﬁmensmns but

found through experinentation that anchor 10 can
withobt shomlder|30ahiat is engnpgti by fasteritr ghsoaBatdbge 24, DBCire piidtesl
with an average pullout strength in experinments of
outasdly. bavelerendeowin(o 40hieVe r maximugepuilond stEér@th of abdut 70
sel ect ed spaced dlstance SD between first end 82

P%lfdeseafé‘ih @P?ftans T3 fxpigallyRedne A to withstand abmog polunrlﬁ gf pullout.
I d 14

S Soch 5B b B O e

as hgf Jﬁla‘aﬁﬁ idd 5@3@ gggk?rﬁgé {)afo%é %é%e%%%a i 're e& RISE about

90 Bugm§hor 10 and fastener 2. If t he selected dlstance
Dis too large, first end 82 will be too far from
[0040pngeTuaiinl dgain &NBIG.€1QSf Bé selébtedshicel WisthietelBIY BE®ERen first end
outwardly far enough, so that legs 24, 26 will not be
82 afl eaghasl ¥ 180 anddlegpedd end h4 dy tpoainiall] first end 82 will be too close to

flanged end 14, and legs 24, 26 will tend to be pivoted outwardly too far and too close
to front drywall surface 50, causing damage to drywall 1, such as buckling, and
premature pullouf of anchor 10 and fastener 2. If the selected distance SD is too large,
first end 82 will be too far from flanged end 14, and legs 24, 26 will not be pivoted
outwardly far enough, so that legs 24, 26 will not be adequately engaged with drywall 1
and will not optimize the pullout strength achieved by anchor 10. First end 82 of slits
80 may be spaced a distance SD from flanged end 14 that is between about 20% and
about 50%, preferably between 25% and about 40%, still more preferably about 30% of
the total length L of anchor 10. It may be desirable to position first end 82 at a

predetermined depth within drywall 1, so that spaced distance SD may be between
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and w Il not optimze the pullout strength achieved by
anchor 10. First end 82 of slits 80 may be spaced a
waelr@vasees SD from fl anged end 14 that is betweRCI/ERI®O6/043954

20% and about 50% preferably between 25% and about

40% still nore preferably about 30% of the total"’

l ength L of anchor 10. It may be desirable to position
first end 82 at a predeterm ned depth within drywall

1, so that spaced distance SD may b e betweenabout 50%
and about 125% preferably between 90% and about 105%

sbihas A4 St 4 ReptaBBRisr e operef AbPREIRER SRl

pré)%r lﬂ%?gﬁ'%b(ﬁghgthi%{ew?%f ﬁp}%géll i'AFirEt‘%hdagfijg gﬂ%ceﬁ from

Inch,” prefera et ween about” 0.4 i nches and a

ﬂaagéiﬁeﬂmpms)s a distarde STPHELRHRER ABRItY4 #RAWNd BBl Ainch, preferably
[0041] In one enbodinent, first end 82 of each slit 80

betveech@bodewl4 inchry ahd abdiet Of ST ifBhdsQBtild noBé pRFerably about % inch.
concentrations at first end 82, which would tend to

[0@41dck br ompémbodimehtirktouid 82 fleathelitrB( isreundeddo 820idthie
flanged end 14 as | egs 24, 26 _are pivoted outwardly. .

formation of strespespngertrations pt fest apd 83.avlich wopld tengite §fa<>§ 98 Split

anfios ool Bt ST B Bhiakr phTd o B R phbrcs
o) A R3OS, A0 Y ool e 31 8 "l L2 may
be %@ﬂ&aﬂg chedlaf s SRowh &F KIG. 1N eAfRoRIID Qd b FBiHer E@H&m ag{%’d

as a dianeter that is between about 1.5 and about 4,
gepmefrizs aPrafedablyegeica DO is 1adganithan BHLIZ0, 3o thdtiléds AM)26 can over-
preferably about 2.5 tines |larger than the w dth of
piadshiglly befdte hathnl 2abegimy tokPadks Inwng lembodirhéntneyabesd®?2 has a
In one enbodi nent, eyelet 102 has a di ameter of about

digmeter thakls berrengbopt hagnd ahpetid peeferabbibetwyeerp aboit B, and about 3,
IVETHOD E [ 0042] .Th t hod i hor 10 i
st o PR TRIDG A 2 es 1o7Eeh AR B Wirv o206 S0 Whprpanchor
t. i into d I ] drid i i
1l e B Bl Ly 1070 bfG o 005

incdi? aiflt ikt 18 YWRidkh 3¢ atldif Blobiifch. ©! ongat ed fastener 2 into
anchor bore 32 so that a fastener tip 8 engages and

METHoFs Ot usg shoul der 30, continuing to drive fastener
2 through anchor 10 so that fastener 2 continues in a
[0@) er alThy ndetiiodbbyl which anchor 10 is used includes the steps of driving anchor

10 while in the drilling mode into drywall 1 so that drilling tip 28 drills through drywall
1, engaging external thread 22 with drywall 1, inserting elongated fastener 2 into anchor
bore 32 so that a fastener tip 8 engages and slides along shoulder 30, continuing to drive
fastener 2 through anchor 10 so that fastener 2 continues in a generally forward
direction, deflecting shoulder 30 and pivoting first leg 24 outwardly, pivoting legs 24,
26 apart from one another until legs 24, 26 are forced into the pivoted positions of the
anchoring mode, and wedging legs 24, 26 against drywall 1, which increases the pullout
strength of anchor 10. |

[0043] Driving anchor 10 into drywall 1 is typically accomplished by placing

drilling tip 28 at a desired location on front drywall surface 50, engaging the driver of a
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direction, deflecting shoulder 30 and pivoting first

l eg 24 outwardly, pivoting |egs 24, 26 apart from one
w@emrlgostintil | egs 24, 26 are forced into theP@i/us1006043954

posi tions of the anchoring node, and wedging | egs 24,

26 against drywall 1, which increases the pull out

strength of anchor 10. [0043] Driving anchor 10 into

drywall 1 is typically acconplished by placing

drilling tip 28 at a desired |ocation on front drywal

surface 50, engaging the driver of arotary driving

ro i ﬁ%ﬂgﬁ?%bwéy%ﬁf?a%sgﬁﬂbps R SGEER Y hGlaup My mitting
il o, Y bial EGAR i lilep o 39S, i in AR 54, Shlt Ropting

anéhorﬁ‘()%ttHQt' drilliflg kibl2sndiltsi iRt ihl %Jehﬁ&ﬂgmrﬂﬁﬁ(g\ﬁb b8 Hrills
and external thread 22 of anchor engages drywal l

thioagh dajiwdih1 bhd eddmall thréad 2 yHaichod engafge<8rycil 1 twtﬁﬁ niialmg
drive anchor 10 forward until flange 38 encounters

thrgadasdst in drywatl nmibith qraitinues foahiys @8heral) frewsubewi ﬂango 38
drywall 1 so that anchor 10 is flush or countersun

enggiers éswell 1138 whighpoigt {largs 3&may beseated u[teeimyall f so that
E t t ed to b
angii 1018 1 b R o soopsel B g APl FePilg 50 g

h I '
[o%f:! ar« Iéﬁéélré ?Er egg&’ rBSg,ﬁaeatgiéﬁg Bﬁ.\%lngsf%§a§¥ﬂf4§%{to 1&cess 40.
Fagiahémlstrbfae&ﬂ@nhrarw aﬁ&n %old§dc‘ﬁ' R% SRMERRE, D that fastener
t hr ough anchor bore [ 0045] Eventual |y, as fastener

thrdadsS9 eiigage RplildsBpio fbﬁﬁ @nalihg thRal efitdplinke$ 36, dWivihg fastener 2
encount er shoul der 30 at the end of anchor bore 32. As

thibagh engrordores32iri ven further in the forward direction,
fastener tip 9 slides along shoul der 30, causing

(004 u| dEvenmally aaé"ﬂatﬁm 2)igdaven ﬂyowﬂh hete élnyaéWayr ip il

e RSB S Bl e R ot 2 e i

"8 %%ﬂdeéﬁ%téﬁg%%gﬁ@x{tgé X5 0 09 "Bl 88y 010
deﬁb&?&teﬁﬁ%ﬂwhﬁ g@a? Hro%fag!e)ﬁetaf\@iy tﬂcaf ﬁ@t fl@gﬁ@ﬁ%ts%wﬁysfrom

24, °26 are deflected outwardly, they are wedged

fad@rir 25tA gontital df fasterfer Qsdliwd@&ﬁ@écéﬂtr ReQ6Zhtwardiyr tnhéxe
engage drywall 1, increasing the pullout strength of

methad)arpotfion Bf fafenah? yngdghs taeredzhardops8 of boresi? @xiiwabti sgcond

leg 26 outwardly away from fastener 2. As legs 24, 26 are deflected outwardly, they are
wedged against drywall 1, causing anchor thread 22 to further engage drywall 1,
increasing the pullout strength of anchor 10. Preferably, thread 22 is positioned axially
on anchor body 12 so that the wedging step includes wedging a portion 100a, 100b of
thread 22 on at least one of legs 24, 26 into drywall 1, as shown in FIG. 7.

[0046] Referring to FIGS. 8-13, further embodiments of a self-drilling wall anchor
110 having improvements that enhance performance is shown. In the embodiment, like
reference numerals, with the prefix 1 are used to designate similar parts and components
to those of the previous embodiment. The anchor 110 “blossoms out” as the internal

screw is installed. The anchor 110 works generally as follows: After the anchor 110 is
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on anchor body 12 so that the wedgi ng step includes
wedgi ng a portion 100a, 100b of thread 22 on at | east
Wor@708698%gs 24, 26 into drywall 1, as shown i PCHUS00§043954

[0046] Referring to FIGS. 8-13, further enbodi nents of

a self-drilling wall anchor 110 having i nprovenents

t hat enhance performance is shown. In the enbodi nent,

i ke reference nunerals, with the prefix 1. are used

to designate simlar parts and conponents to those of

t he previous enbodi nent. The anchor 110 "bl ossons out”

i the internal.screwis.installed.,T nchor, 11

insfiliep g e Aoy Pt BSCFERt s5eh A P sesB% 1,6 BIGEG ¥ Bipged through the
bSi ' r I - t

it A7 ph 0l oy SEE TR B o

anéHoROA 9 thel Rfewrbads iHOuSH eV archot BRMAréd 'S Ak laRchdr M4 it iRide and
bore 132 of the anchor.” As the screw threads through

belhihé tlenwhlb bepine tassiit opbn.t Aethrabler splies oped, tHePoditioard the screw
behind the wall begins to split open. As the anchor

forsed the outgysnifachef the sinclionto sfedgheganstahe diyrwall, thimeanchoring it in
outer surface of the anchor to wedge agai nst the dr

plagg pnd proyiding sdhisionalyesistapee o ridloubarg ghesy farresy A number of
.additio resjstance to. pul Lout and shear, fqrces. A
S A e e S R e R 0
for e ' . rri .
o, o RBRE AL ERE G B e Bodtiten, AR eI LEEF L2y viena
naMbwthand12OWVERARRRheckL R a WaRBuGP IBCOSrbPid8s added strength to
rectangul ar tab 127 provides added strength to stop
stopltke amehiod frofi breakingakhdnGcrdvdng $iGiheyhe @rinall Ritholihalowing the
drywal | without allowi ng the internal screw 2
intemel sdréw(2 ipstallatiaquesques té sreas & drouravceptableeypiaint.eThe two
amount. The two tabs and channel becone di sconnected
tabgand whannal beeome diseenneeted ag thehwrew 3 forssp thg owhe to open.
i n one _enpodi nent, the zigzag

erring to Fl 8, . ; .
lﬂ‘g%ﬁt o#‘e%ﬁaﬁlsﬁa %‘éo*d&é’&e gaodnetdthe srarpe shf ¢F euepbgglP0 does
j f the,anchor. her,, a thin frangible.
nof Sfert] EfpifRlely Bodditind fd3bap ‘E%ﬁ‘f’ ahencd; 'Ryl iagfi'i‘g&anglble web
ht t ' : . :
or S\ 7SRSNE ipthh HRSEARSL LA, LhnBp Uy o1 o
préGdeeNided strengthit stopahsl hyoMdr fromh bRakingaRV¥chavihB 8t into the
internal screw 2 installation torque to increase to an
dryovebwithouttzl lwang it intefid sérear)irstatlatieh taqus ko inclrasonem

di sconnected as the screw forces the anchor to open.
ungqcepiably amouwisThe Bangibleovdbeenasimbedomes lissophentediay tha gerew

t he
forces the anchor to open. It also allows clearance between the core pins during the

manufacturing molding process.

[0049] In one embodiment, a relatively wide flat cutting tip 170 wider than the
thread root diameter 148, cuts the hole big enough to eliminate drywall blistering and
works with the taper tab 121 and the skin 125 to provide a larger hole in the drywall
screws reducing friction and stress, to stop the anchor from breaking when screwing it
into the drywall without allowing the internal screw 2 installation torque to increase to

an unacceptable amount.
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manuf acturi ng nol di ng process. [0049] In one

enbodi nent, a relatively wide flat cutting tip 170
wowv@ensdosan t he thread root di ameter 148, cut SPETIESIv06/@43954

big enough to elimnate drywall blistering and works

with the taper tab 121 and the skin 125 to provide a

| arger hole in the drywall screws reducing friction

and stress, to stop the anchor from breaki ng when

screwing it into the drywall w thout allow ng the

internal screw 2 installation torque to increase to an

o o RE BRIt 59%%'2 B forp s s diom o

largéladf%@{er %I itd £ aﬁgesﬂ g?l 4hfd’d & zgf‘ér éi}aé}:}ﬁgxdmfemally of

['er dianeter |nterna Iy t he bo e Sl ze
thealﬁkﬁlyshap Thekidead Qﬁﬁ[l% éfahe Bsretihﬁ:ealﬂ(é Izﬁ‘[chbf'Jt(ﬁsfiJlit wheh €Re screw 2
the screw 2 is installed as well as to allow di fferent
is mistatled as ewell asdo bHowskffemnﬁbmeﬂmmtd esitisel|aatl ireduded trgtitlation
W t hout causing a substantial reduction of pullout
torﬂés Mﬁlant@aqsmgcﬂr gulvatanuahrn@@m of puilovff resiganpoinedry®all. The end
a rectsg cross-section to increase the anount

pag #é‘i‘?éFPa‘ a fesfpg Rl aSeRio oy IRgreRSe Bgiagteupt of aterial
0 Ref FIG 8,

an&‘ﬁ% Str ﬁgl%ﬁe%gﬁ%lgngmqg cggltr?engt heni nlgnbgﬂg 135

[0651§! T Ck@ g 3gt %o %gé 844 dGE einbwﬁm{r}t el eﬂ?@gl 114

to prOV| I onal cross sectiona erra
streRl@h&fng Bgnd 55 vlitcldshthe bo®p 51081480 tﬁefu@angaldrlhleQ& 114 to
recess 136 and the outer dianeter of the head, and
pravades adilitond]l eress sectiiinabmiategial this tidresing theival i ckinbes between
anchor. Also or alternatively, the root dianeter nay
thep@hittinsaeedsad pb wnd dpeower diametee obithecheadyad @neéquentiver
the head. This can be done to strengthen the anchor in
Stf?lr% heping therirver region pf the-anghor Adsopn lierpssivahy the ropbeiameter

b B s Y0 SRS e Bee B i amg RS RS G bo dome
to Qt?ér%tljée%s tﬁg %H{f:}hﬂq? acéea‘%ﬁ ('}thﬁl% tgg dﬁl?ﬁt"r})q{thg ﬁﬁﬁéé cfr%e slot tends to

anc

wefaldéﬁ the3Rab eAliso] ﬁ%&]’mﬁ?&@d 1dnafe Ea@ thé &rt bﬁmdg ?nto Jtﬂe thlr? head
and 20, in sonme enbodinents, a plurality of

area)l blicaild helpsinaeducldbblagteriny a\d diﬁ& dV3niekie pbkﬂ'ﬂ&hS bﬂ@h@face of the
the flange 114. During rotation

drywall, as the anchor is fully seated.

[0052] Referring to FIGs. 8, 12, 14, 19 and 20, in some embodiments, a plurality of
head cutter ribs are 145 are provided on the underside of the flange 114. During rotation
they cut the drywall to allow the head/flange to seat flush with the face of the drywall.
Cooperatively, flange or head is circumferentially tapered such that its outer
circumference is reduced to a minimum thickness. This allows the head to seat flush
with the drywall, working with the thin base thread (see below) and the cutter ribs 145.
[0053] As indicated by reference numeral 151, in some embodiments, the base
thickness of the thread 146 is also minimized. A smaller volume of thread reduces the
amount of distortion in the gypsum of the drywall thus helping to avoid piling up of the

gypsum material around the head 114, which can cause the paper to blister.
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they cut the drywall to allow the head/fl ange to seat

flush with the face of the drywall. Cooperatively,
WO b@ngesoss head is circunferentially tapered sPCTUS1va6/043954

its outer circunference is reduced to a m ni num

thi ckness. This allows the head to seat flush with the

drywal |, working with the thin base thread (see bel ow)

and the cutter ribs 145. [0053] As indicated by

reference nuneral 151, in sonme enbodi nents, the base

thi ckness of the thread 146 is also mnimzed. A

I1ey volune of. thread reduces, the anount of -

10§, or I S5is FEbfimisle T i Bt oeif A Airsisie of th Phillps
rocedl BHCky sBlcklelo WEodtimbAf ARSI TR R er b1 tfcover,
thels® dRRERIGHERALY PEKiSoted REmMifNiZ wadk@hfg JT8RE Bo@N 12 around the

di aneter of the Phillips recess 140 are selected to
receS DA0T0A BoLin Yoy émboditieftstlad shofd R exdmple.in MDGSOMEN3-14 and
. these di nensions may be selected to m nimze weakeni ng
16600 dagecabe itythe 12read pitcly thatds thecxsal distdnce Aetween likesmants of

enbodi nents, as shown for exanple in FIGS, in 13-14
adjggent tems of Hueads 4@ about Op2{kint incessgesy theommbes of threadsia the drywall

| j ke parts of adjacent turns of

W‘{%ﬁ?@%E?A@E?Q@ﬁxgg%ﬁge??r%mcm s equlop e iaRe  of
tods3 21 el BBttt ctea 818 o ART AR 16 dhthe Kog smngitions, s

alsbRhBWASH FiGs.[14L1H8Kd 1 120 EAREddForl pAPSE Felvely fovt S8Rr
during | oad conditions, as also shown in FIGs.” 13-14

diamidterlifredds, 1B5chra @ebivid e tsdtwpén the@lirns ©If td meinytht<aw 1461 The
di aneter threads, 165 are provided between the turns
doubletlone thiwad appracsith reléve aitystbosithaenaywasstheaghahp eantsirea, from
to relieve any stress that may pass through the root
poipt-derpoint omthe zigeag ditd§0dt.coff sireaethprythg regtarea gploading is
..e. .. it strengthe he ropot ar as, loading is .
apilissftohe puSned b oot uibure b A wibpgingt
e hi with a single thread passing through
thr %‘28?%‘61ga‘§¥°é‘§ﬁ€65?%fﬁan t he embodi ment shown in FIGS.
[0056] 16 ﬁpﬂ\e]e%i%)gim@nttsﬁb%eh ch.tl_s‘-: {d OH4-8b] éD{}ilplZ fxoihﬁ'
shown surrounding the center drilling point or tip
codfiguralire 171 BeshaRahifroufidingtiad &shtertdlBng pomPOF i 170. When the

configuration clears out hole for threading the outer
anchiarnetatatedSf thishe -printhanfigntation lebeatls yutdiole for tideading altecouter
drywal | blistering. In this regard, in
diameter of the anchor into the drywall to eliminate drywall blistering. In this regard, in
the embodiment shown, each of the outer points 171 also has a sharp reaming or cutting
edge 173 to further enhance this process. This configuration also provides added
stability during drilling.
[0057] In the embodiment shown in FIG. 17, a triple-point “castle” configuration of
cutting tips183 are arranged around a gimlet point 181. The gimlet point 181 has a
relatively wide thread spacing and relatively high thread height, consistent with the
thread spacing and thread height of the body of the anchor. This tripoint or “castle”

configuration clears out a pilot hole for threading the outer diameter of the anchor into

the drywall and also provides added stability during drilling. The embodiment of FIG.
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t he enbodi nent shown, each of the outer points 171
al so has a sharp reamng or cutting edge 173 to
wo eoovhgisenhance this process. This confi gur at PONUSI08€043954
provi des added stability during drilling. [0057] In
t he enbodi nent shown in FIG 17, a triple-point
"castle" configuration of cutting tips 183 are
arranged around a ginet point 181. The gin et point
181 has a relatively wide thread spaci ng and
reI atively high thread height, consistent with the

G PG5 b P Gy b

o P BBk 38 GO0 B A PSR vy
extendltg wings 485 kdthif4lly dtAfd WTH&) @m@m RRkd ¢ thel fByd A1l following

illustrates an anchor having a simlar gimet point
pei@&imionRetthe ginileapoinhE8 tar i - poi nt confi guration, the
enbodi nent .of FIG 12 is provided with a pair of .
[00381i al Witlythestmirptlint dridl 6ped tinginitial gsillirgSof the hnletis dbhg/ by placing
cut and widen the hole formed in the drywall follown
the emitrnaintdptoghe fage ofithe @B’“ﬁé‘l (4 establish t{l@estsal pppitien) ard then the
i nt the,;, Ard of.. t he ho
twb o i hlREs nivech el yfinet et 10 HosBalptiefifle and arit

thd Bwiditkliaf R3oE% r@?&é?@ﬁé{ﬁ@%ﬁlh@% ROR hg‘\i/’lgialaﬁ%fas the
ad8ifohhNGpe@f bEBEink ‘i’alig:géd»'ﬁbﬁg/ itP RAGH, 36 &t é&l{’s &{It'drilhﬁé@ smaller hole

drywal | material. arding the w'der cutting bl ade,

but tienttiperphirgdr tbeade thasarhbeizetdid isahalflatiblaged sndbbr, described
being tapered along its length, so it starts out

abay¢. [Thisvgpered eapdrsiorhaf the bate is deme withdper Tharlyd!” biages on the
create the _sane size hole as the flat bl aded anchor,

exteaiop pf thedirilbn-dlherharks andyaperrreatp aribrasshise” effecties the hele is
" e bar bed" bl ades on the exterlor of the
S‘a?ﬁ'ﬂl tlo\MP? E‘.’S‘Ffaéhﬂﬁ?tﬁg and t aper cr eat e a "br oachi ng"

t . | red anet er..
OASS! KARPBOE ORI, 1t el 85 P eAfELARH, LA S
stagill‘fk%hriﬁg laglidg 1a Fi OV 48 %nﬁ&rﬁ:kéﬂ lgn{llét ?an't 191 ag (v'ltjhla'dﬁﬁronal

an enhanced gi met pdoint 18la wt

reaagidizt égiR bleagsadit AtholeRgitiresdiag e (Qitér dahetes offﬂ{e anchor into the
threadi ng the outer dianmeter of the anchor into the

drydwatived ¢lithmatel dryivalltbéiseripgpdnd d$d proeides gtabilitgt datiag drilling.
0(P6r0?v' dIeIfSOSI}lea grlnlbi)(ti%e?lltjsr Ivglgat?grxlslclf Itl?egcenter point or drilling tip 170 are
shown. For example, Figs. 15 and 18 illustrate a conical drill point/drilling tip170a,
while FIG and. 16 illustrates a sharp drill point/drilling tip 170b.
[0061] Some prior “splitting” anchors of this general type required a high
installation torque for the internal screw. If the drywall was excessively hard the anchor
could break during the drywall installation. Also, some current anchors cause drywall to
blister around the head, wobble during drilling, and/or offer a poor fit for Phillips
drivers. In use, some current “splitting” anchors, the head does not seat flush or below

the drywall surface, and may experience cracking in the area around the Phillips recess.

Moreover, most current “splitting” anchor products do not have a thread that, in use,
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[0060] In sonme enbodi nents, variations of the center

point or drilling tip 170 are shown. For exanple,
wo-2@3/08688 and 18 illustrate a conical drill PCT/US2006/043954
point/drilling tip 170a, while FIG and. 16 illustrates

a sharp drill point/drilling tip 170b. [0061] Sone
prior "splitting" anchors of this general type
required a high installation torque for the internal
screw. If the drywall was excessively hard the anchor
coul d break during the drywall installation. Also,

B R AR BV s S o

fiHetad Qun Bdebdidips drivers. In use, some current
© "splr??tll ng" anchors, the head does not seat flush or

[0062}) oW haRarkthysaIfithS1HvEAGS) indfde PROtEPRAT SRt Thsh &irAdk pRflucts,
in the area around the Phillips recess. Mreover, nost

and greaemishém plrehgthrig compatison tprsixduThe ird@ntion isx@wsec@npetitive due
thread that, in use,wedges the anchor to the back face X

to ffis sine/stgngtinadvantagedinddtsreae-miedercoastragtannfithermdumntagss include
the drywal | materi al '@g‘]{aQOGZ] Advant ages of the o

the selfadnillins featpreylnw Histadletien frane MTMWMIMEA o @Rtno blistering

unf 30 Sy Pipe e s R0, st ATy Gk R peslion: i
with eﬁle{y?v%% %&%@%@%@%@g @1?9, Hehd .sgﬂ? Elgéﬁ?vﬁtg the drywall, does not

cons ( ( n a_ges I NC (
bréalduridplihdthidioh QA deywall | 8W al BBER Phatlip® fhcteggrtﬂuteddl‘e? hot crack

mounting a screw, no blistering under the drywa
arquafehe atitetididniche. head, nore stability during drilling,

excellent fit with all types of screwdriver Phillips
[0063le, Thbadnchwaof tdinwéntiontdisa hes agrepaellént "agebackobut” feature.
break during installation in drywall, and a robust )
[0G&4]| | | Bhe ?fégégﬂmamch%%%thﬁ presentdpyentionnigvidasan apraratus that is

e TR RO oS D] kS S R

an G id DOy BT R butIG SRERRR I R PR ISP otner

an us S 0]

mdré nginE)ﬁéallt&? apiehthb Offls mpﬁ{bﬁgéspg ¥i%f1iéﬁ:af1{ ﬁfUaB{agg g% the user, in that

self-drilling anchor, roviding iIncre

theptibihod lof ist£10G4 s eematighdentical foGeH &ilhag hicher, KitREN provides
nore conplicated apparatus. This provides a

highi mrilot steertgtlnaksaniategevitlo hadder-tosstalli togglediolts heitiatt ladding
_of installing is essentially identical to
dif§igplty ty the ipsigflafieshor , but still provi des

[0065] 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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hi gh pul l out strength associated with
harder-to-install toggle bolts, wthout adding

waledo7iogaeBg y to the installation. [0065] Wil e BEEUS2006/043954

foregoing witten description of the invention enables

one of ordinary skill to make and use what is
consi dered presently to be the best node thereof,
those of ordinary skill will understand and appreciate

t he existence of variations, conbinations, and
equivalents of the specific exenplary enbodi ment and

Wf‘net ein. The invention should therefore not be
H“B

Sthe above descri bed enbodi nent and net hod,

R R L —

2.

la%odd- haAm%ednf a3, lal fldripgd 20 RAA, 4 @1liHE Frdnl eﬁd fifd QQE@erally

matefial such as drywal |, conprising: a body having an

aylifdrical pbahgatiefebatvez haviagdhidutdrigriaéOWith @Hread disposed
generally cylindrical portion therebetween having an
dlgreen;surface with a thread di sposed thereon; wherein
sai d body forks, beginning at a predeterm ned di stance

f r orhegsingard %ﬂﬁ’gefeﬂis@e hegiemag at A peedgtermingd dla;tgn%m@ora said

SRR Fig® Epdmm st st S0 o ik Ephe ligpdiog Gyrwardly

.elongate fastener, said axial bore
g@%é%&?ﬁggg bstantially through said flanged end and

s alwh SRR oyt iafdkidt BbreRF }écefmg@n breagd qasttéhe% adafh

generally rearward faci ng shoul der; wherein said

ardh boreademling substangiallp deoilesed ﬁaﬁ@é&erﬁ%aryild erally
nests behind said generally rearward faci ng shoul der
of/lindrichl pprtiin dnddeading tasaid gedwoaliyngparwatd: fasihg skoulderai d
| egs are pivoted apart from one another wherein said

f i r‘@ltef@é@a'é]rm‘cbﬁﬁ pssediiting meaglearkerdiarsaidsecent fagmesisibehind

in at said fork and

t&%ﬁ?ﬁﬁ“&fea sl faocﬁ%f%hoyfqeﬁ Pgl il feshiee Gl ep agghqrigemode:
sal ﬁe@%lgtsé%g%gsdar%%léo a;gax{] Frfn%l cl) e af t Ie?;dr I cal portion,

wherein said first leg and said second leg are demarcated from one another by a
pair of slits beginning at said fork and extending at least partly through said outer
surface and said thread of said generally cylindrical portion, said slits ‘being on

generally opposite sides of said outer surface; and

wherein said slits define zig-zag shape defining interfacing teeth on said legs.

A self-drilling anchor according to claim 1, and further including a thin, frangible

web between said first leg and said second leg at each of said pair of slits

A self-drilling anchor according to claim 1, wherein said thread has an outer
diameter, and further including a relatively wide flat cutting tip projecting outwardly
from said thread to said drilling front end, and having a width greater than said

thread outer diameter.
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general ly opposite sides of said outer surface; and
wherein said slits define zig-zag shape defining

WO nioe8@8s ng teeth on said legs. 2. A self-driPCT/NH2006/043954

10.

anchor according to claim1, and further including a
thin, frangi ble web between said first leg and said
second leg at each of said pair of slits 3. A
self-drilling anchor according to claiml 5wherein
said thread has an outer dianeter, and further
including a relatively wide flat cutting tip
projecting outwardly fromsaid thread to said drilling
front end, and having a width greater than said thread

. out & sdf-dﬂﬂi@rarxéhor"\ao‘éﬁdcinéifoi dihin0®, WRGRRY saﬂpﬁgﬁfﬁd}gt @rs from a

claim1, wherein said axial bore tapers froma firs
diratrdipeetdroo a ssepdniiadeermhelershiml 44 firitalafiétesad it eftbnds from
dianmeter as it extends fromsaid flanged end to said
gaitbflanged and de vrid dzeherally geaswerd faeing shouldesel f-dri | | i ng
anchor according to claim1, and further including a
strengt heni ng band around the flanged rear end. 6. A

| T dek Ly h di | .ai .. f h
e U SRR dorBRS i eyt s sssgethening

f‘{agma%d"‘r*ﬂgg.ﬁﬁg&’t%%?ﬁd flange. 7. A self-drilling

anchor accor arm 1, wherein said flange has a
thin outer edge so as to seat flush with the drywall.
8. A self-drilling anchor according to claim]1,

. WhePesetf-ddilitigtahteadccboling toadldih V,eind fufhér ihbin8aRE 4 &3St one

for reducing the distortion in the friable materi al
dipweleutfingsinpioiédtiogfram an bedémsidabfsaideflangeal under
the flange. 9. A self-drilling anchor according to
claim1l1l, wherein said flanged rear end has a Phillips

driye S _having width, angle epth and _di aneter_ .
" sel ec?eifg&il g &g AR "}ﬁmﬁﬁ]%ﬂ’sl’ higrpiilanggdgs ithig outer

Eg#%_@@aéf‘iv@eq{eﬂﬁ ﬁh%e(@%ﬂy onal variances. 10. A

drilling anchor according to claim9, wherein
said Phillips recess depth is selected to m nim ze
weakeni ng of an outer wall of said anchor surrounding

. sai A self-drilling anchor according to claim 1, wherein said thread has a relatively

thin thread base for reducing the distortion in the friable material and the gypsum

buildup of the friable material under the flange.

A self-drilling anchor according to claim 1, wherein said flanged rear end has a
Phillips drive recess having width, angle, depth and diameter selected to

accommodate numerous screwdrivers and bits having a wide range of dimensional

variances.

A self-drilling anchor according to claim 9, wherein said Phillips recess depth is

selected to minimize weakening of an outer wall of said anchor surrounding said

TCCCSS.
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recess. 11. A self-drilling anchor according to claim

1, wherein said thread has a pitch selected to engage
w@eoo7es®ss t hree full turns of said thread in sSBETIUS2006/043954

frangi ble material. 12. A self-drilling anchor

according to claim1, and further including a second

thread formed internediate turns of said first thread,

said second thread having a thread hei ght ruch | ower

than the thread height of said first thread. 13. A

self-drilling anchor according to claim1, and further

lI ncl Hq}:lg r@’l %aMcth dchl <a;l|a1 L ﬁlggrsegfx gaég?l'bread has a pitch

I nterne urns or said 1rrs
aé’éiéété
e e Bt SRR S Pl P B rad6R pteril.
A self-drilling anchor according to claim11, wherein
said drilling front end has an axially centered point
12and A keléeridlurg anchdr agropding tsclazad hasdifurthien thich@lip®h Bécond

havﬁ%g a reanmer edge surface. 15. A self-drilling

fogmed ndpmepdiate tyrns af said fin tiiead  saiddsedond tlireagl having a
front end has n axially centered gimet point and
t fread 1%"’15&? H&’ebmaﬂttge thread height|of said; st thgeagnchor
according to claim 1, wherein said thread has a pitch
sel ected to engage at | east three fuII turns of thread

13and £ai
A SRS, el il Sl o
f additio Ghrbads RAnad fitéintiddte haRSbLEhid ﬁ?ﬂ”ﬂﬂ‘ﬁ@a&l es@ﬂf znidmonal

18. A self-drilling anchor according to cl ai m

wiheeasls waslahaViolg b threadjhéipgbinimuehdowasthan clgnthesld Iﬁigﬁt of said first
point.19. A self-drilling anchor according to claim1,
mﬁ@@%ﬁn said drilling front end has a sharp dril

point. 20. A self-drilling anchor according to claim

1, and further including an internal taper tab

ning s

1 ;: ggplg ﬁ%% gg}l%lé%%gﬁrdgc{cg ég oecl\éﬁeﬁ #ergg} S gp}lm@féont end has

] R S eSS o
ShESIn@8 rébmepRlibe sa@@e! | Si Ng:

Y

15. A self-drilling anchor according to claim 1, wherein said drilling front end has

an axially centered gimlet point and three surrounding points.

16. A self-drilling anchor according to claim, 1, wherein said thread has a pitch

selected to engage at least three full turns of thread and said frangible material.

17. A self-drilling anchor according to claim 1, wherein said drilling front end has

an additional tapered reaming length.

18. A self-drilling anchor according to claim 1, wherein said drilling front end has a

conical drill point.
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a body having an axis, a flanged rear end, a drilling
front end and a generally cylindrical portion
wao bh@rekestveen having an outer surface with a tPCEES2006/043954
di sposed t hereon; wherein said body forks, beginning
at a predeterm ned di stance fromsaid flanged rear
end, into a first leg and a second leg, said first |leg
extending forwardly into a drilling tip; wherein said
body has an axial bore for receiving an el ongate
fastener, said axial bore extending substantially
through said flanged end and said generally
cylindrical portion and | eading to said generally
190 ear)ﬂ@él@'—dﬁ'ﬁ‘ﬁﬁé‘&l&hph@c@?&m Wha%ﬁhg ALRIRA0AE ggllﬁ?gﬁfr@nt end has a
drilling node wherein sal second’ |l eg nests I'md
saudpgﬁnqmahly rearward faci ng shoul der of said first
| eg, and an anchoring node wherein said | egs are
pi voted apart from one another wherein said first |eg
and sald second | eg are demarcated from one anot her by
20pa| r elfgirilling anchpnegoerdiag taeaim floand ﬁmﬂleemhnﬁnmgl tternal
Ieast ar%g%ﬁthro h sal outer surface _and sa

RPELHC SPIPTISEfL apgible Weh ipiping sa&bﬁmﬁsar@aﬁaui second leg
2 %ﬂ 4 éacﬂ%f@gld 1&%?({?&' lay o xﬁggaﬁetﬁgsaﬁi groitagridsﬁglpg outer

ace; wherern sal sI|
defining interfacing teeth on said |l egs; and a thin,

frangi bl e web between said first | eg and said second

21l eg Akelfdeillig arffohblfop dsé irP4 fisdbild fatefral suehSA! dryFhil édnﬂihsmg
anchor for use in a friable material such as drywall

(achqdlyl eiving ancaxis) dyfldnged rgpr and,axdrilling ffdna Bad and egéndiﬁldy
drilling front end and a generally cylindrica

ﬁa}lm@‘hﬂ PReiesybersbetveraiaviggan ontrrenrfacs Withe thicall disposed

t read di sposed thereon; wherein said body forks,
3Fﬂﬁ|ng at a predetern1ned di st ance fron1sa|d

sa RS ni o hfripg ol PEe PRt s forg said

tflaRged rear end, into a first leg and a second leg, said first leg extending forwardly
into a drilling tip;

wherein said body has an axial bore for receiving an elongate fastener, said
axial bore extending substantially through said flanged end and said generally
cylindrical portion and leading to said generally rearward facing shoulder;

wherein said anchor has a drilling mode wherein said second leg nests behind
said generally rearward facing shoulder of said first leg, and an anchoring mode

wherein said legs are pivoted apart from one another;

wherein said first leg and said second leg are demarcated from one another by
pair of slits beginning at said fork and extending at least partly through said outer
surface and said thread of said generally cylindrical portion, said slits being on

generally opposite sides of said outer surface;
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wherei n said body has an axial bore for receiving an
el ongate fastener, said axial bore extending
wGeap3nsass al |y through said flanged end and saPdI/US2006/043954
general ly cylindrical portion and leading to said
generally rearward facing shoul der; wherein said
anchor has a drilling node wherein said second | eg
nests behind said generally rearward faci ng shoul der
of said first leg, and an anchoring node wherein said
| egs are pivoted apart fron1one another wherei n said

firsindegh s%ijslﬁQHgﬁnf‘eeﬁr@ g E%)eac[eehn i Salﬂ%{e ﬁ)xgo]nosr:%l legs;

anot her by a pair I nnin

exiEntHinOfraigible edb Wby sdid E%@& éﬁl i®Bhd $Y 11356 of said
and said thread of said generally cylindrical portion,

spaidoflitts bei ng on generally opposite sides of said
outer surface; and wherein said axial bore tapers from
a first di aneter to a second dianeter smaller than
said first diameter as it extends fromsaid flanged

2Zend 4 selEsrilimpeanshar o use i adiiable muterigl sedhasaliywall, comprising:

a body having an axis, a flanged rear end, a drilling front end and a generally
cylindrical portion therebetween having an outer surface with a thread disposed
thereon;

wherein said body forks, beginning at a predetermined distance from said
flanged rear end, into a first leg and a second leg, said first leg extending forwardly
into a drilling tip;

wherein said body has an axial bore for receiving an elongate fastener, said
axial bore extending substantially through said flanged end and said generally
cylindrical portion and leading to said generally rearward facing shoulder;

wherein said anchor has a drilling mode wherein said second leg nests behind
said generally rearward facing shoulder of said first leg, and an anchoring mode

wherein said legs are pivoted apart from one another:

wherein said first leg and said second leg are demarcated from one another by a
pair of slits beginning at said fork and extending at least partly through said outer
surface and said thread of said genérally cylindrical portion, said slits being on
generally opposite sides of said outer surface; and

wherein said axial bore tapers from a first diameter to a second diameter smaller
than said first diameter as it extends from said flanged end to said generally

rearward facing shoulder.

26



