WD 2007/ 086988 PCT/ US2006/ 043954 ANCHOR [ 0001] This application is a
continuation-in-part of U S. patent application Ser. No. 10/772,677 filed

on Febr 4. BACKGROUND OF THE I NVENTION 1. Fi . nvention
[ 0001] #ﬁ%xgag@é%% invention is directed to an anchor F@#ﬂggémhagg4friable

material, particularly to a self-drilling anchor for use in drywall. 2.
Description of the Related Art [0002] Because drywall is a friable
material, nmounting articles thereto can be difficult. In the past,
self-drilling anchors have been used. However, self-drilling anchors have
been known to achi eve pullout strength of only about 50 to 70 pounds.

[ 0003] For heavier |oads, toggle bolts have been used. Toggle bolts have
been known to be expensive, unrel iANOHORN 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
st r engt hI0081] heavy ThisstpplicgiuEs asumimpaticosinpaet eRNES\PrEN FrpligatforpSer.

self-dri]li r, i vi de use in a friable material, the anchor
i ncl udin oaﬁgggggﬂ’gﬂ?‘fg"‘gﬁ&ﬁwg’28¢4'anged rear end, a drilling front end
and a generally cylindrical portion therebetween having an outer surface
wth at rﬁ%gtﬁ% ; Tﬁﬁ ein the body forks, beginning at a

predeterﬁlAne |stanﬁF romt g’%ﬂ?ﬁ{;ed rear end, into a first leg and a

second leqg, the first |l eg extending forwardly into a drilling tip and
havi ng al-gjéﬂér%le?/h’r"éBF%rd faci ng shoul der angl ed obtusely outwardly wth
respect to the axis, wherein the body has an axial bore for receiving an
el ongat e[00A%} en€The priasent IMABHEA OGN 1% difGEET0 R BhCIEANO6 GElindbFiabkexmnatieriblor e

extendi ng substantially through the flanged end and the generally
cyl i ndr i pgticularly to a self-drilling anchor for use in drywall.

2. Description of the Related Art

[0002] Because drywall is a friable material, mounting articles thereto can be
difficult. In the past, self-drilling anchors have been used. However, self-drlling
anchors have been known to achieve pullout strength of only about 50 to 70 pounds.
[0003] For heavier loads, toggle bolis 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




portion and |leading to the generally rearward faci ng shoul der, wherein the

anchor has a drilling node wherein the second | eg nests behind the
general ly r facing shoulder of the first |eg, i ng node
mherein‘%ﬂﬁﬁﬁé%@ﬁﬂre pi voted apart ‘from one another. ?ggﬁ§%m%ﬁgggi
self-drilling anchor may include other aspects, such as the first |eg and

the second | eg being denarcated from one another by a pair of slits
beginning at the fork and extending substantially through the outer
surface and the thread of the generally cylindrical portion, wherein the
slits are on generally opposite sides of the outer surface. The slits may
have a zi g-zag shape defining crocodile-like interfacing teeth on the

| egs. [ 02Q4]bdrs epRAdinglRaBiARMly tBrowgh ihdjﬂziui%e'tl Regid ARe R gdredIARSinaribady
having an axis, a flanged rear end, a drilling front end and a generally
cyl i ndr i pattiopand ieadirtghonhd génweally rehowird dadng shiiudders whembetheianbhar Hakmead

di sposed thereon, said drilling front end conprising a generally flat blade
i ncl udi ndrilBingimagde Woereinghe mg;mggean@tslmhl%@p@n@ngﬂyirwwagb@gingnd a first
side cutting, edge, and a . second portion having a second angled cutting
edge and®@ o thesfielog #nd wr@gg%r}g Wede arhereim tlee fees ate piveted aB¥h gl ed
cutting ques forma point, said portions being formed on a common |ine
and of f s&¢ ?Ewg?ive to each other along a plane passing through a di aneter
of said kndri 4l rej i ' f

S U R L b e e L e R S R

fl anged fheaeciddeg bbing denfakdabdd &8 R AndihBLBP A Palr@F slivRiphin dgsa&'tﬂe zi g- zag
shaped slits define crocodile-like interfacing teeth on said |egs, said
first | efprdextdaxtending subvmadialiyitiroogls diecngersrfakcé ynd atthidadd€tteend havi ng a
generally rearward faci ng shoul der angled obtusely outwardly with respect
to sai d sstemllygdingdripal porteruarhenen theydits ar@mrxgeneméévmpsimidemﬂthg fol | ows
a perinmeter of said generally rearward facing shoul der, substantially to a
f or war dnPHEr Sy F‘Bg Sl markpvema Zgicas ghansdeiining aaromiedifedaieRigeingnoul der ,
a coaxi ent%@J bore in said body for receiving an el ongate fastener,
said 2 {ﬁﬁﬁ‘z‘ﬁb FO®8988 PCTI US2006/ 043954

[0007] In one embodiment, a self-drilling anchor includes 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, said drilling front end
comprising a generally flat blade including a first portion having a first angled cutting
edge and a first side cutting edge, and a second portion having a second angled cutting
edge and a second side cutting edge, wherein said first and second angled cutting edges
form a point, said 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
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central bore extending substantially through said flanged rear end and said
generally cylindrical portion and |eading to said generally rearward

faci ng shaoul der, wherein said anchor has a drilling rei ai d
second Ig’é) NELBO%eni nd said generally rearward faci %82%@8@%:88 sai d
first leg, and an anchoring node wherein said |l egs are pivoted apart from
one anot her. [00081 These and ot her features and advantages are evi dent
fromthe following description of the present invention, with reference to
t he acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE
DRAWNGS FIG | is side viewof a self-drilling anchor in a drilling node.
FIG 2 is an elevation view of the self-drilling anchor in the drilling
nmode. FRe@iraBbire eatendingvhstawtiadly thfovghfshidnieged esar caddndfaitllpenaelly- dri | | i ng
anchor. FIG 4 is a sectional view of the self-drilling anchor in the

dri | | i ngeyhedacelaestion pashlgadingie sajd gengralty Gargarddagngshodder, sderdinpzfd vi ew

of the self- drilling anchor_in the dril]jng node taken al on line 5=5 in
FIG 1. #eaor bpsadrllingmedg whsrela saidser ﬂesﬁﬁ‘étwgshmﬁﬁéﬁsﬁ'aﬂmﬁmw anchor

installed in a friable. rial, wherei.n an gl ated.fastener i.s,pivoting
| egsof PRiEaReMiFT fie HR 1 Bt ot REGHe MackelRBERd BELERTFA ! he
sel f-dri a!rtr@ o i.th the elongated fastener pivoting the anchor |egs
into theéﬂanc ol?(i%ﬁlg%h% gl-;. FIG 8 is side view of another enbodi ment of a

sel f-drifdoosp arghaes aﬁd‘oﬁlegféaﬁrémm%tag dee eYideit Romahé Fsllowiggt i onal
view of the self-drilling anchor of FIG 8, taken generally along line 9-9

of FI G @&esariptiordfEhe Poesenit dvéntinawitiireforadice td thesebcbmganying dgvdngdior of FI G
8. 3 WD 2007/086988 1' CT[ US2006/ 043954 FIG 11 is a top perspective view
of another enbodi nent of a self-drilli ngﬂanchor. FIG 12 is a bottom

per spect BREEK, DES (R IPIRENQF {THE) BEMERAL ¥HENGY (B THEDRANVINGS

FIG. 1 is side view of a self-drilling anchor in a drilling mode.
FIG. 2 is an elevation view of the self~drilling anchor in the drilling mode.
F1G. 3 is a top plan view of a flanged rear end of the self-drilling anchor.

FIG. 4 is a sectional view of the self-drilling anchor in the drilling mode taken along
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 info 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 13 is a top perspective view of another enbodinment of a self-drilling
anchor. FIG '14 is bottom perspective view of the self-drilling anchor of
FIG 13. ¢S a side view of the self-drilling a 13.
FIG 16 @éﬁngﬁx&e vi ew of anot her enbodi ment of a self-dri ﬁzﬁfr‘lsg %’(r%:hor

FIG 17 is a side view of another enbodinent of a self-drilling anchor.

FIG 18 is a side view of a self- drilling anchor simlar to the enbodi nent
of FIG 14. FIG 19 is a side view of the self-drilling anchor of FIG 18,
rotated approximately 90. FIG 20 is a top perspective view of the anchor
of FIGs. 18 and 19. FIG 21 is a top plan view of the anchor of FIG 18.
FIG 22 is another top perspective view of the anchor of FIG 18, rotated
sl i ght | yFi¥ohh isarter peenediveniay Ofanothel@m@@ilmnaoﬁmaiﬁduhmggpeMn ve view of
the anchor of FIG 18. DETAILED DESCRI PTI ON OF THE | LLUSTRATED EMBODI MENTS

10009] RE1Gr 13 8@ Hottokl ﬁﬁslaébtwe%evaoﬁmbfsemaﬁiﬂn Qnaﬁ&fmrréous shown for use
ina friable material, such as drywa 1. Anc 10 i ncl udes a body 12

havi ng apy@x nt en 16 and a
gener al | gl(gy 3?%% %gFrs%ée‘%{W%q ‘%%r? eéébcf‘ﬁ]é‘reg{)%%%%eg Wgr‘i‘ “ out er
surface P V)iit a thread 22 di sposed t hereon, wherein body 12 forks,

begi nni né%‘t 4s bptipm RersaeRtive wicwt ofithesdbdrilling anchonefFiGdB. end 14, into a
first leg 24 and a second leg 26, first leg 24 extending forwardly into a
drilli ngFIG.plszisaswmaa\dfmlgaselgmmnglahmrmmr d3faci ng shoul der 30 angl ed
obtusely outwardly with respect to axis 13, wherein body 12 has an axi al

bore 32 . lreagslsmerage@%f%e@g@eﬁbédmn@gmaﬁagﬁ%%gsz006/ 043954

nounting fastener 2, axial bore 32 ext ing su Iy t hrough fl anged
end 14 ap orti.on 18 an eadi n ul der 30, wherein anchor
10 has a g“hllc]ﬁ?tﬁﬁfgr?o‘g ?ttjgf’ﬁené‘g%‘{iﬂ’&ni%'ga%egﬁa’éﬁ’cr@%ﬁh‘?rnd shoul der 30 of
first 24, FIG 1, and an anchoring node wherein |egs 24, 26 are

pi vot ed 18 if ¢ sideofiew af etshlér drilling anghor sbailartoAhe bmbodidns of BIG.Uge i n a
friable material, such as drywall i, for nounting an

FIG.19isa su:le view of the self-drilling anchor of FIG.18, rotated apprommate]y 90°.
FIG. 20 is a top perspective view of the anchor of FIGs. 18 and 19.
FIG. 21 is a top plan view of the anchor of FIG. 18.

FIG. 22 is another top perspective view of the anchor of FIG. 18, rotated slightly from
the view of FIG. 20.

FIG. 23 is a bottom perspective 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




article 3 to drywall 1. Anchor 10 may be fornmed and is initially positioned
in the drilling node, as showmn in FIG 1, which allows anchor 10 to drill
into dry d external thread 22 engages drywal | nchor 10
in drym%#ﬁ;ﬁsttsﬁ&i ncreased pullout strength. After aﬁg#{)[is‘ioldg%%tgsﬁ
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 |egs
24, 26 outwardly into the anchoring node, as shown in FIGS. 6 and 7, -so
that anchor 10 has increased pullout strength. Anchor 10 provi des stronger
engagenment wth drywall | and higher pullout strength and sheer strength
than fastener 2 alone. [00111 The friable material nmay be one of several
friabl e mouetingfastance?d, dmaltteee 32 extsnding subntantiatly shropghiflengédend 14 anddesi r ed
to nount an article 3 to the friable material in_order to increase the
amount ofentehgortios 1 and Igedipg imshoyldes 30 ahereinpanchond Bag adrilling medeanpl e of
a friable,material .is S as d | .1, .suc e sum dr.ywal |
S0l d undSPeREe PR bR SO BIAEEP eSS 1oy b Tahduri B ShRbeing
typically 1 hi e hz ] 0 | nc t it can be

obt ai nedx}or?g%ger]}'?ﬁég}hgésa% , Lg%g%p&gg.%@%@ﬂyé}t g{ﬁg}i Turning to FIGS. 6

and 7, fapiigper AnbforRiog 8540k ¥n 2 sidieafedid, ER S liry P ] (f;,ﬁ&igﬂnﬂ?i?é‘&ii ng
h hea ne end an

n
screw, having an elongate shank 4 with a 6 at atip 8 at

t he ot hearticBmnkddwall . asheien 02ndyisd fodasd hid dadRiadlyWosiifonedgage W th bore
32 of anchor 10. Threads 9 of fastener 2 can be of a standardized thread
form sudtilling rumdd, iae shovBoir BXG. (1UNG) choallowirsi snichor FO wedrilUNE) disiwathtiand, or
threads 9 can_be of a specialized thread form For exanple, fastener 2 may

be a st afeisiyl fecadl? engages dnvwalldy evholdarrhor 30 dw derwall hwjthiingreasedphi | | i ps
recess in head 6. 2007/ 086988 PCT/ US2006/ 043954 [.0013]. Fastener 2 ma
have di :‘?'é[?‘aﬁtsuf’%ﬁgt %W@%ﬁﬁﬁbﬁﬁf@%? B 2 fSHPE?{Fngtg’@é‘]ghﬁc‘i“ §3articl ey
3. Prefe ' 0 Q. eX d ugh .articl.e and
bor e 32 AfPiafo bR i BRRNA> b SEBERGIE 3, BBl Zi608

out viar dl ygk 04, YEHAYardlly It HdBhhoding EbHeCA ot RIFIAISS 8 2l ¥0%o #REONT | €9 26

outwardly to wedge into
anchor 10 has increased pullout strength. Anchor 10 provides stronger engagement

with drywall 1 and higher pullout strength and sheer strength than fastener 2 alone.
[0011] The fiiable material may be one of several friable materials used in the
construction indusiry wherein it is desired to mount an article 3 to the friable material in
order to increase the amount of load that can be mounted to the friable material. An
example of a friable material is gypsum 'based drywall 1, such as the gypsum drywall
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.

5




drywall 1. For exanple, for an anchor 10 having a | ength of about 1.67

I nches, fastener 2 may have a |l ength of between about 1 inch and about 2

i nches, bet ween about 1 % inches and about stil

nor e pre?@f%@%@gg%%ut 1 '/x inches, for a relatively g%?ﬁ&%@#I2¥%43.
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 generally 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
surrounds a generally axial bore 32 for receiving fastener 2, wherein bore
32 has an elongated generally cylindrical portion. Preferably, anchor 10 is
made fr oriﬁ"blﬂieavﬁaslmcj 2phay hae diffoxeht keags 4 scdankrnedaté diffarentehicknessed nyl on
or polyether|n1de | ass filled reinforced ULTEM however, anchor 10 can be

made fromT of %F*erﬁat efapklystsienerg wdong enopehite sxignd rﬂ@"@ggh amsicld 3 aed and

Il out te ch 15] Anghor 10 h
D a1 eG4 S foat RisERer %Eﬁ%"gﬁé‘mﬁi’ea%@na w&ﬁgﬂqgs@& 8 qupierdiggd i engin 1
f th i bed hel hor t
gnchoFeag'e%é prefibﬁygm %Stg%eﬁ?% ﬂsgﬂ_‘"’?ﬁ gﬂ Oglgvc,aﬁ g’&%\é@egﬁﬁﬂgﬂoragr
descri bedrnpil PUFoPELAIE, fof ah anéh%fio%ﬁﬁgwﬁgth%f 1128 thlfies, BARIEE !

handl e an keep during 1nstallation has a short dr|ve
time so bhaiy RewSElenShlbfibetlédn abduPl Hichlahl ¥ib&it 2 ﬁi&ﬁé@bﬁeféx@bl‘yrbe@wéﬁi at ively
short period of tinme with a mninumanount of effort. In one enbodinent,
anchor 16béntd 4 ihehegiahd bbodt bitinges, sitblombrelpréferatd ebowtridsaiehies, Br anches,
preferably between about 1.6 inches and about 1.7 inches, still nore

pr ef er abF§latiysdythin artighe nches. 6 WO 2007/ 086988 PCT/ US2006/ 043954 [0016]
Bore 32 I‘“ﬁ@f‘é d to accommpdate fastener 2. Preferably, bore 32 has a

di anet er | ar ge enough to receive a #8 screw, or fasteners having a

S o AT S 6 PO RA% alHo? 18 IndBRY b2 i A an O

portion to' s
end 14 and a drilling front end 16 generally 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 surrounds a generally axial bore 32 for receiving fastener 2,
wherein bore 32 has an elongated generally cylindrical portion. Preferably, anchor 10 is
made from a heavy duty plastic, such as glass filled fiber reinforced nylon or
polyetherimide glass filled 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 handie 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.




30. In one enbodinent, shown in FIGS. 4 and 5, a portion 98 of bore 32
proxi mate shoulder 30 is tapered toward shoul der 30 to provide for better
engagene fastener 2 and |l egs 24, 26 so that are

pi vot ed gﬁﬁ#ﬁ%@?gﬁnnre effectively. Tapered portion 9§kﬁg§2 gﬁﬁﬁéat an
angle with respect to axis 13 of between about 5 and about 25, preferably
bet ween about 100 and about 20, still nore preferably about 15, and
tapered portion 98 nay begin at an axial |ength away from shoul der 30 of
bet ween about 0.1 inches and about 0.3 inches, preferably between about
0.15 inches and about 0.17 inches, still nore preferably about O0.16

I nches. [0017] Wall 34 may include a set of at least 3, and preferably 4
spl i nes P@16pr ot Bowki 320is sized 8 hoconnmadatk fastenér2. bPrederdily, béverd@ilasapl | nes 36
are adapted to engage fastener 2. Fastener threads 9 tap mating threads in
spl i nes d&mmetertthatts fagge enmmghio receivelaritfostrewy or fasigpare iaving la sspllenes 36.
Splines 36 extend substantially through the entire_ |length of bore 32.
[00181 TAEMSsredorg a2 ehisads thrawgh angse epd 14 and cqitral pepiqmumte sheglden pe

smal | er han t he out.si de di anet o) rest dj.aneter, of fastener 2, but
o as <A1 oad FRBGiBisRe sho et Elos,Hf et amortis B F pivec PRI 35 are

t apped b (ol dt] ' ' . r .ght of
splines %%J ro%ﬁﬁitea%ie}ne?et{)l or %@h&dé??(]gﬂh?’gﬂ%eff)gé% eggég%ég?ﬁte eegf fective
i nner  di p¥RMLeF 2 ahd Rk 24326 56 thafRipk 28 NGB phRdttd @ltwdnEy s e atieBevddy. a #6
fastener 2, with an outer dianmeter of about 0.136 inch, can tap splines 36,
and so t apertd portionrsSrmaly sapet srancinghakith tdped t6 axiga 3athieghechabohas® t he
threading of a # 8 fastener 2, having an outer dianeter of about 0.164

i nch, ongyd sty 287 |prefembRebetmgenl alwit 16T andhgbond 20°, s8H mons paefgrablyealraad

enbodi ment, bore 32 has an_inner dianeter at wall 34 of between about 0.17

i nch andl2hand tapered nastien O mavdieat 3t WBerib dsnetihauey Fompshonlder 2@t about 0. 2
i nch, i | bl ..19 inch d | i 36 : hei ght
of - bet webif s o ss) RoBeuin R a3 oAbl BERiecD B9 0-Potieliny about
0. 045 | ngﬁehra u%‘q@qm}ye g%“}“ﬁ@ﬁeﬁgg&%ﬂgt%‘?ﬁ?ﬁﬂﬁ | about .035 inch, still

nore pre ably about . "ve inner dianeter of
[0017] Wall 34 may include a set of at least 3, and preferably 4 splines 36

protruding radially inwardly into bore 32, wherein splines 36 are adapted to engage
fastener 2. Fastener threads 9 tap mating threads in splines 36 so that fastener 2 is
threadingly engaged with splines 36. Splines 36 extend substantially through the entire
length of bore 32.

[0018] The effective inner diameter of bore 32 with splines 36 should be smaller
than the outside diameter, 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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bore 32 at splines 36 is between about 0.11 inch and about 0.16 inch,
preferably between about 0.12 inch and about 0.145 inch, still nore

prefera?ﬁﬁ%&?@h%s .13 inch. [0019] Preferably, spli neic,’fqﬁls%ﬂgmﬁ%{?ﬁad

configu acconmodat es nounting fasteners of various

di anmeters, as with the splines in the coomonly assigned U. S. Patent
5,558,479 to McElderry, the disclosure of which is incorporated herein by
reference. [0020] Flanged end 14 of anchor body 12 includes a flange 38
having torque transmtting surfaces therein for being driven by a driver
(not shown), such as surfaces 42 in a Phillips-type recess 40, which may
be a Phillips Square Drive to mnimze cam out. Anchor 10 is preferably
manual | yabght 0.8 0% hdhyund aBam. pesRIcRpreftiablgl bietwesen abbwitcB25 inel abd aioatven by a
Phillips screwdriver or the like, or by a power driver. [0021] Conti nuing
Wi th Fl G5 inchdstdhohofs; preferaislyt abouti.@3 itichpesthdt the clicctive wnesdipmgtes of 20 of
central portion 18 and is provided for, eng%?enent wth drymali 1 when
anchor dwre 33 at splings B6 s kasweemebah 8.1 1gaeh aad ehaut 8118 igckyprefe % yppor t ed by

d Il ,1. Th d 22 | h 44 | | h

e?\é;’genﬁaﬁwﬁ%{%@a}a IR et d ety Sl o BrihD badt P iRaa 22 | s
ligcal, d.incl 46 W t

G et ort0B8} o Fasttply sb i 3088 i B v iR nEEh BidocChalldalbelro iy |

bet ween ¢, GLES oflg R34 dﬁ@net?r%i %}sh@iﬂtl HeapBnbEnE cbmnionty @Js%:e?! ‘ﬂi& | arge

to maxi mze the surface area o read 22 encountered by drywa ,

| ncr easi mgedt 3o 581008 IMEEIIERY] the ditBstieastwhich aatapofataf hdrbindgd 22 may
remain essentially the same along the entire length of thread 22. In one

enbodi maafereridee crest dianeter C tapers slightly proximate drilling tip

28, as shown in FIG 2. In one enbodinment, the diameter C of crest 46 is
about tiN2E t hFlaiszdendldrfenchasdrdyd2 inddpdes)a flangg38 hawing PERSd t hat

i th 56 he rear. surface 54 of . drywall 1 i d
SUbet ant TSP aHecs RHENGET DeBECHYEN PY AP G0 SPAVIY Sheh 1 STt Vg °
2007/ OS%P@E{%SS?@E%%%@% ekl RES thiui'gg SRLEL AN & hibhiRgnaxi al

| ength rea enou
out. Anchor 10 is preferably manually drivable by a hand-powered screwdriver, which

may be driven by a Phillips screwdriver or the like, or by a power driver.

[0021] Continuing with FIGS. 1, 4 and 6, thread 22 is disposed on an outer surface
20 of central portion 18 and is provided for engagement with drywall 1 when anchor 10
is installed so that the load of article 3 will be supported by drywail 1. Thread 22 taps a
mating thread 44 in drywall 1 so that an engagement between thread 22 and drywall 1 is
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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so that at |east about 3/a of a turn of thread 22 is engaged behi nd drywal |
1 so that thread 22 engages the paper 56 on rear drywall surface 54 when

anchor 1Q_ | into the anchoring node, see FIG e

enbodi negya?i?oﬁﬁgﬁgﬁ?al |l ength TL of thread 22 is bet mﬁ?%@ﬂ?ﬁ%%&'i nches
and about 1 inch, preferably between about 0.7 inches and about 0.8

I nches, still nore preferably about'/ inch. Al so, the expansion of the
anchor increases pullout resistance. 100231 Turning to FIGS. 2 and 6, the
upper end 58 of thread 22 is spaced from flange 38 to forma neck 60

bet ween flange 38 and thread end 58. Neck 60 allows the upper surface of
flange 38 to seat at or below the |evel of drywall front surface 50, as
shown i n trreforeit iprefarallytthas the sxielitngth At (RIGOR) bhthead 22bedbng efidu bef or e
reaching flange 38 creates a space in drywall mating thread 44, i ch

al | ows c8nPtatatleast abput %@t adum ofthipad 22 is enppgtd hehjod 88ywal besg thae dicesD
ensur es gg%}l t hread 22 ig space ainy from paper 52 on front drywall
surface 50°PEHEE [ PIRRT & 8“2‘?3%5(613@3 srfasspdgehgmanchor b0 isdfetced intotthe t |

can have “BHORIIE S ERP L IR SrPogirih e %ﬁ%n&ﬁﬁ%ﬁ@é@%‘* "
pr ef er abbutwakAiboud, O Thch lna LR JUE LB RARKES, FlffPg Anind 2, 071111 o

end 16 is |located generally opposite ip 28 is

connect eabdun OtBitiyhext, sl inldré PeeferaBlyldbobi0%ah R WARRC T exphibidiPortthk bh l'foli‘r ough
drywall 1 as anchor 10 is driven by a user so that a Separate drlT I ng

step is isreasespulloatiresitdricki ng tip 28 extends forwardly fromfirst |eg 24
so that drillin tip 28 is part of first leg 24. [00251 Drilling tip 28
may be oH¥23} nafyrmmngipiliGSaiand$, theowpenendoefthreand| 2R is sydced dioine al

drillingghl hayi helical flutes for drilli t drywal |
1 but " GRARRGT R ol heieondtinge 48 gen aimnd gnd £ Nevk 60 shgwitsdy 62
b ] f ' t le in drywall 1 and cl dust .
D111 mg R ae a8 PRt e ta s ARty Bpe o Gy il et Bt Oy 1 1 on o4

E?:? / 622 8%%}»8%33‘51? b AHEEHE QiR Bifhatiof Of Blilid f@atgne\égé%%%%rg 862 18:'1g

flange 38 creates a space in drywall mating thread 44, which allows compression of
adjacent drywall 1 by flange 38, Also, neck 60 ensures that thread 22 is spaced away
from paper 52 on front drywall surface 50, so that thread 22 does not engage paper 52
and twist it, creating an undesirable appearance at front drywall surface 50. Neck 60
can have a length N of between about 0.03 inch and about 0.1 inch, preferably about
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 drywaii 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 tmay have a pair of

portions 64, wherein each portion 64 has an angled cutting edge 66 and a side cutting
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edge 68. Preferably side cutting edges 68 are preferably generally parallel
to anchor axis 13, and angled cutting edges 66 are angled forwardly and

| at eral |y, together to forma pointed tip 70. ' Lo 70 is

: relativexgbgﬁg@%kﬁ% prevent wal king along front drymafﬁggﬁ$§§%%%§% during
i nstallation of anchor 10. Side cutting edges 68 and angled 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 anchor body 12,
wherein the plane is generally parallel to drilling blade 62. The offset
orientation of portions 64 formflutes 72 di sposed on the underside of
each por teige 684 Prefbrabli sideadting bdges 68 2re ptedardisl yadenaglly ipardllehtypt anchér t he
correspondi ng side cutting edge 68 and angled cutting edge 66. Flutes 72

al so hel pxisol3, god angled cetting @dg@tfér&ralapglsd%rmdw&#ﬁmﬂﬂi?wﬁﬂd@n t he hol e
being drilled in drywal] 1. An exanple of _a preferred drill blade is
descri bedogstherie forghappingeddn 7¢yn Beinteddip ﬁ&%séﬁﬁnvel,yssémywnhwﬂws ng, the

di scl f ich is i t ed ' f : 00271

Plr 21(‘: e?gglra&n%tfﬁ(\é‘qgﬂl ; %’?“f F“gl %ﬁﬁcow&‘%ﬁ‘% 18?%@10%&#{3]1602?0??@? C‘I‘téﬁgﬁg%%g 48rge as
‘he thi ) o DL . : te it

ar 111 ng haraped plinlpt8: bq dre Sfhal 0 bneh ol of o 8 il ERRUEL C, | 3
because QgtihkifgalizRbe. @ Material tends to advance axially through the
material substantially slower than driving through the material with

t hr eadi ngo02d] i sPpriine bRt fotnied bAtarl) dct lbfiRé refatide yoveddh cthdielaqpplahe
before thread 22 engages drywall | so that thread 22 does not reamout a
hol e i n grssiveg thrqughl andiamster @ffboclionbody 12y whéreimgthe ipan28s persraly parglldl tOL of
bet ween about 0.6 inches and about | inch, preferably between about 0.7

i nches afglmpbiadeoy The pifsalgrientaign of ppdions §f fgrm ﬁyéﬁtﬂs‘-}lquswbﬁmlmozs]

Tur ni back to EIG, 1, . body 1 t first 8 f..slits 80

(descr  bEABEIBAF coatrPton 4o BR ciop be LPRALLAIaTe BERts! fiom £ 1 anged
d 14 i ' 24 Fi d

1? (r)]r war dl ';/;8%;% ongirnlrgﬁgcliéng 1%%3%%82?@6#%2‘% u%lgtgnég%rézﬁ: F%/]u{reggrzv%vg%ro 3@%@% ag

shoul der o@Rx1WitdVeintaenfll GEhORINDSIN dast RBHthYE hbf: being drilled in drywall 1.

An example of a preferred drill bilade is described in the commonly assigned U.S. Patent

6,382,892 to Hempfling, the disclosure of which is incorporated herein by reference.
[0027] Preferably, the axial length DL of drilling tip 28 -is at least as large as the
thickness T of drywall 1, so that drilling tip 28 will complete its drilling before thread
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 0T6 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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WO 2007/ 086988 PCT/ US2006/ 043954 w th respect to axis 13, as shown in FIG
4. \Wen anchor 10 is in the drilling node, second leg 26 is nested behind
first le t second |leg 26 does not interfere w cess of
driving gﬁ%ﬁgH&T%Q?nto drywall 1. [0029] In one enbodiﬁ%ﬁ??$$@§%?k eg 24 is
dermarcated fromsecond |leg 26 by a pair of slits 80 extending
substantially through outer surface 20 of anchor wall 34 and through
thread 22, wherein one slit 80 is on generally the opposite side of outer
surface 20 fromthe other slit 80. In one enbodiment, slits 80 are about
180 from each other on outer wall 34. In one enbodinent, slits 80 split
anchor wall 34 and thread 22, so that a portion 100a, 100b of thread 22 is
on each ke réshecl® LHELE3, Rk Ghowp in EADN] Whkh bAcHRR 109 ANMedRMBAbre axi al | 'y
al ong body 12 froma first end 82 spaced by the predeterm ned di stance SD
from f | asepeud bypd i nesied behindSirsidag 24 18d tiddt sprondilep2 6 doel ndthinBgeenditl6. A
forwardnpst portion 86 of each slit 80 extends generally laterally to

fol | ow athsawospss ef dayingroghardQ is dywalldntial |y to a forwardnost and

out er m)si ‘ﬁpﬂ 96 of s oogl,der 30 at outer wall 34. Body 12 forks al ong
slits solf f i fogney imenty fiest legraft 1s|deapgptedfromsegmdieg 26 byeriphit o a

i'ti i L t - f 20 hat .t h i ti | d
R 1 IR TER R R S NE

f er abpYosdh thisa . f 20
o f e bbb 02 e, SATBISHE o WS HAP e 0 P0G S0 20

pi vot apz0 from e ollegsHNEY. IndoricSertbddimBnt, B© 80MraMdiR 889 frokAR3 bl One
enbodi nent, each slit 80 generally has a zi g-zag shape that defines a

pl ur al i t9n oftecweoliddi Ip o kmbbdineerft atitng0 splittahclo®d wedall 34ged dead?2B®, sEdah Sl it
80 includes a plurality of generally linear portions, wherein each portion
i s angl e¥PAEGNdI0Pa GOk of,thrgp«ggg ig en gach lgglP epbiGi®@ns. I n the enbodi nent

h [ 1, ' |, i rii 92 ds f d end 82 of
111 a0 R < il Bh St apyeiaity b plbne g5 12t e ik e oot i1 s
ti | at ' dy f h |1 34,
B Cecond S ok SRR Rl TR 1 ndih bedhp Rl e TR 020
SO that &AGAREnP9E! AORrIERIntasE BB S MALR Yt S ExibRsPeRbiaMy Ifelall§ (GPPOSI LE

direction as
follow a perimeter of shoulder 30 substantially to a forwardmost and outermost end 96

of shoulder 30 at outer wall 34. Body 12 forks along slits 80 into first leg 24 and second
leg 26. Slits 80 may extend to a position proximate outer surface 20 so that there is a
connection or land between first leg 24 and second leg 26 at second end 84 of slit 80,
but preferably slits 80 extend completely through wall 34 to outer surface 20 at second
end 84, as shown in FIG. 1, so that legs 24, 26 can more easily pivotl apart when fastener
2 is driven through anchor 10. '

[06031] I 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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11 WO 2007/086988 PCT/ US2006/ 043954 first portion 92a, and a third portion
92c is angled acutely with respect to second portion 92b so that third
portion %203%5539%5 rearwardly but laterally in the oppeghiBefiifssion as
second portion 92b, or laterally in the same direction as first portion
92a. In one enbodinent, each portion 92a, 92b, 92c, etc. of zig-zag shaped
slit 80 is angled from adjacent portions by an angle of between about 45
and about 85, preferably between about 50 and about 75, still nore
preferably about 65. In one enbodinent, first portions 92a of slits 80
defines generally rearward facing shoulder 30 on first leg 24. [0032)
Continuing with FIG 1, teeth 90 interlock together and interface when
anchor 187t gortipn e, and p fhirparboe 92¢ irangl wacatrly sathreg@chisl sscondupirtivn e

' von 1 ARt gR BT R GR Ppe cxen ressar il s tegly s todpro brisiipnesd
iy Lt is also believed. h 90
et case sal Botias A, GE RNty b e Sor R B Bt PP St wnen
anchor 1enbédifnt R BGHRRINY, 931990, [0 FPLigl 56 thaBls Bk Buflutbll bt Pl | ot

strength of anchor 10" because’ t'eé can ween adj a reads 9
of fast endjacent pasiohbbyAn\Wnkle dfoREWecAMBohivs® fad aboub 95, B?éferaﬁl?@eﬂvg&l engage
fastener 2 and wedge It into place. In this way, .teeth 90 act as a thread

| ock on #honih 567 ambatefut 753 tstitlanor2 paéfieciblyc abine §5¢ ahi @resmBodi®emefin@re tightly
engaged with anchor 10, helping to block fastener 2 frompulling out of
engageneP?rtigny A2aetdiy 80 defingsenenlly redrwentifacihg shonkles 20 pulfiraueg 24.r engt h by
engagi ng pushing teeth 90 to further pivot |egs 24, 26 outwardly to
wedge | nw@gg} ym$?ntﬂu‘%mf IGu-ieety 90dnterleck togethergnd internfaogtwheng 247 -

i ncl udes L der, 3Q .ahich | s r rd.facing so th shoul der
501 o eraneb AR ditiaShods 1nfEBEkE] e GRS nnER et BotE Tang L og 26
f ast L3 ;0 : ' I ' f db
ot oner o prévbd iU I BRENOL: ol ¥y Io drflen 178 bl 1, WRE RE) ° O
pul | out alkiwifgWds 24026 td be hivotdd dpRft add W8 lrfto [ABPRAIN 1 UNAE ¥Rb §dlieveaoul der

30 is angled obtusely outwardly with respect to axis 13, so that fastener
tip 9 isthatteethtd® igticdse @millmg by kngdgiiey wdl drywall 1 at outer surface 20 when

anchor 10 is in the anchoring mode.

[0033] Teeth 90 also aid in the pullout strength of anchor 10 because teeth 90 can fit
between adjacent threads 9 of fastener 2, as shown with tooth 90a in FIG. 7, so that
teeth 90 engage fastener 2 and wedge it into place. In this way, teeth 90 act as a thread
lock on both sides of fastener 2 which causes fastener 2 to be more ti ghtly engaged with
anchor 10, helping to block fastener 2 from pulling out of engagement with 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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and deflect first leg 24 so it pivots laterally away from fastener 2.

Shoul der 30 extends 12 WD 2007/086988 PCT/ US2006/ 043954 from a rear nost
and inn 94 | aterally outwardly across bore 3 r dnost
and out 2&%@{'”@&%‘896 at second end 84 of slits 80. Shoﬁ?’ygﬁﬁ)ggﬁ]%%%ﬁr es

that fastener 2 does not screwinto drilling tip 28, which would prevent
first leg 24 from being pivoted. [00351 The axial |ength between flanged
end 14 and shoulder 30 is selected to optimze the pivoting of |egs 24, 26

to produce the highest pullout strength. The axial |ength between flanged
end 14 and shoul der 20 maybe between about 3/a inch and about 1 inch,
preferably between about 0.8 inches and about 0.9 inches, still nore

pr ef er altkym aabsitiosDaiBinneaies end 04 Bi¢rallp oatveardiypedossbotg 35tocul der 30 is a
surface that is generally angled obtusely outwardly with respect to anchor
axi s 13 foovarieossinsurdem@demk 9@ aidwconst e 81 of diiei80. Shexdden 3P enstRardly. In
one enbodi nent, shoul der 30 extends fromonge | ateral side_of axiﬂs' 13

subst anttheti festengr2odaes Bat sergw intg driflingtip &, Whigh vweuld preyentifistleg24;irom
fastener, 2 is driven, tip 8 contacts an angled portion of shoulder 30 to
ensure tAFHISRERE: S| i des al ong shoul der 30 to deflect and pivot first |eg
24 | ater ou r | | , s ally planar
and for n[@b%?rj angTP% a%ka\)/fmlﬁﬁ g%%ggﬁ%gé%%ﬁg lff“sﬂ &%&hﬁﬁ%ﬂ%@g’r&}%&?ﬁat he
drilling,pm | i b 10 8 taPaphest PR REARRUThE GRial
preferag)ly bg?%e@%ﬂgu@g 04é%d agg%ﬁlw, g%il? nor e pf%ferabl y about
130.  Shength betwkindhogtd chd 14 aRdiHoukitg 28 uhst Bebétaletly aiout &4 khded ebdg so
that fastener tip 8 easily slides along shoulder 30 rather than catching
or sti ckimgh, mifecablyrbgtwecoabeut 0.8 iwhenand sbaub 09dnehesi stilbmpre prefaraly]y24 .

[ 00371 Continuing with FIG 6, second leg 26 is al so deflected by fastener
2 so t habou@83ierheeg 26 also is wedged into drywall 1 to increase the

| | out t f h 0, | . embodi .. Sh ' 1,GS., 4, and 5,
pul LU A" By e Gl Qoo 0T RRRT 1 G e B0,
drilli n%u%&’rd?ﬁvﬁtﬂ r%g}:%kt BSankAK K13 L e HouYefe? 30 extends forwardly and

laterally outwardly. In one embodiment, shoulder 30 extends from one lateral side of

axis 13 substantially across bore 32 to the other side of axis 13 so that as fastener 2 is
driven, tip 8 contacts an angled portion of shoulder 30 to ensure that tip 8 slides along
shoulder 30 to deflect and pivot first leg 24 laterally outwardly. In one embodiment,
shoulder 30 is generally planar and forms an angle 9 with respect to axis 13 when
anchor is in the 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
easily 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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t hrough bore 32, it engages tapered portion 98 to nore effectively deflect
|l egs 24, 26 laterally outwardly away fromfastener 2. 13 WD 2007/ 086988
PCT/ US20Q64) 9¢h3R8¢hss 100381 As | egs 24, 26 are pivoted avisty”ﬁgﬁmﬂﬁg@ﬂanot her
by fastener 2, they engage and are wedged into drywall 1, as shown in FIG
7. As legs 24,26 are wedged into drywall 1, anchor 10 becones nore
resistant to pullout. Preferably, a portion 100a, 100b of thread 22 on
each leg 24, 26 is also wedged into back drywall surface 54, so that the
thread portions 100a, 100b can act as barbs that nore tightly engage paper
56 on back drywall surface 54 to provide even stronger resistance to
pul l out. [00391 Surprisingly, it has been found that anchor 10, with | egs
24, 26 t H38)r e Agdesssid 88 apg piveted layvafidna one anether boiastepsr 2,ahey enpgagene
cases tr%g%es, t he pu%&fut strength anchor 10 can_achieve in drywall 1. An
anchor h&0¢ At wrdgaddptafinmyall il prssshopipin K fodys lsgvt-dorargwedped itita engaged

6 achi oot Tl 10 BREn crs riisades Bl F5- Bl Rpo it 0B "
anchors fyg SP{Hr%ad)ﬁ ekt 1@,? 589 M i Q%%ﬂiﬁ%g%ﬁ) Ak WFSM”WB hlgut. It

has been found through experTnentation t anchor an achr éve pul | out

st r engt hehat #fe dhidid %0102 LOLRAHREEas Wb MRPNRYEH AR, &%a%@ﬂépe‘ﬂs'ise ngth in
experinments of about 90 pounds. [00401 Turning agaih to I, if the

sel ect ed ospacledrydivadl anfee SDtdpiomitereveh sabngsidesifianaf togatibus| it 80 and
flanged end 14 is too small, first end 82 wll be too close to flanged end
14, and [¥389]1 24, Sewrizingty, tidrws been fndithattandheutOpavith lpgs 24 A6athataard t 0o cl ose

to front F}gfﬁ%/ﬁlmgl Slérghace 50, causi nP damage to drywall 1, such as buckling,
and pre eimasdly byrfastenes drdopblesyandsinspmeegasss triplesy the pslipaict ed

di stance_SD i.s_tqo large, ..first. end 82 will be too far_fromflanged end
14, and I'eg¢ Eﬁn&% 1&‘%‘ achipve,i dﬂWS‘tlid AT RRRSF Hf‘vngéﬁmlg}’féilﬁ‘&ﬁ‘?“%?f’ﬁtat | egs
24, 26 W)k - o ] I 1] .not optimze
fhe pul | ool R oARRIBIACLtpsEIP Rl o8 ke 2b 2830 phileals' 85 rmy
be spaceguivadiy! BReeeRkhb@té heierds fRdirkdm Paltbul SrdigiVBeBoaPayt 20% and

pounds, with most anchors typically being able to withstand about 50 pounds of pullout.

It has been found through experimentation that anchor 10 can achieve pullout strengths
as high as about 100 pounds, with an average pullout strength in experiments of about
90 pounds.

[0040] Turning again fo FIG. 1, if the selected spaced distance SD between first end
82 of each slit 80 and flanged end 14 is too small, 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 wiil 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 drywalt 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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about 50% preferably between 25% and about 40% still nore preferably
about 30% of the total length L of anchor 10. It may be desirable to

posi tiongfi 82 at a predeterm ned depth withinpgiadekedsesf0 t hat
spaced bl husBol may be between 14 ii WD 2007/ 086988 PCITUS2006/ 043954

about 50% and about 125% preferably between 90% and about 105% still nore
preferably about 50% of the thickness T of drywall 1. First end 82 may
spaced from flanged end 14.by a distance SD of between about '/< inch and
about 3/4 inch, preferably between about 0.4 inches and about 0.55 inches,
still nore preferably about V2 inch. [0041] In one enbodiment, first end
82 of each slit 80 is rounded to avoid the formation of stress

concent radonofidYeatndfabost 125%, [Beferatily betweon POY4 anidationt E03ekstdlmept it anchor

body 12 between first end 82 and flanged end 14 -as Ie:?s 24, 26 are pivoted
out war d| Breferghiyiabout 0% pf thedbickpess (Toef dpiwalld} diirst gnd 82 mryspeced o2, Eyel et

152 1 e B B GRS e S Bl
Po or ackbetgt o Sinelies o0 5B €S sl sl sl HILAenl S PR 12 00! S
about 1.#H03 atiﬁ%ﬁlglémb%ﬁ%fi{t?ﬂsyeﬁém%cﬂgﬁyg%?s RHdab8UlvoR thest i || more

pr ef er abl'y about times [arger an the wdth of each slit 80 whén

anchor  fb@mhon Hf §this dbhdentrBGorEnd Firstlend GRS WRRBOMGUTE Kénd ©YeAckiorkpt has a
di aneter of about 0.05 inch, and slit has a width of about 0.02 inch.

METHCD CichiGibddiot2beteen fiedt lkod 32 yndiiiaspeccershbt asliegs 24, 26ade phoitedles t he
steps of driving anchor 10 while in the drilling nmode into drywall 1 so

that drigutwaglly pogBorhQ may alsariadude et guelet 102 pt fissi gad BRg Fawlebiamaynr ead 22
b Ly Doel e RREY GEENEN & BAShel chorg 32 <o ha
R RS AR AR 1 el Ao SR R A e 1
out war dl Mvotpsmémlgr%ﬁ;r@ 9§d€ 42 begins to crack. In one embodiment, eyelet 102 has a

diameter that is between about 1.5 and about 4, preferably between about 2 and about 3,

still more preferably about 2.5 times larger than the width of each slit 80 when anchor

10 is in the drilling mode. In one embodiment, eyelet 102 has a diameter of about 0.05

inch, and slit has a width of about 0.02 mch.

METHOD OF USE

[0042]) The method by 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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26 apart fromone another until legs 24, 26 are forced into the pivoted
positions of the anchoring node, and wedging | egs 24, 26 agai nst drywall
1, which_increases the pullout strength of anchor 10. lo¥J NQ
anchor 1¥OMVE38¥wal | 1 is typically acconplished by B{Eg@@é’“’%f?% ling tip
28 at a desired location on front drywall surface 50, engaging the driver
of a 15 WO 2007/086988 PCT/ US2006/ 043954 rotary driving tool (not shown),

such as a Phillips screwdriver, with torque transmtting surfaces 42, such
as by inserting the driver into recess 40 in flange 38, and rotating

anchor 10 so that drilling tip 28 drills into drywall 1. Eventually
drilling tip 28 drills through drywall | and external thread 22 of anchor

engages @rarpairivir {001 (P sHBii)Ngichias heRhilipd 4ciewdaivynalith thbrquettraplmiitingi nues
to drive anchor 10 forward until flange 38 encounters drywall 1, at which
poi nt | anfleeS&2, sayhes beaisedingriboddvsniaiol regess dOtin flianged®.laod ro@tipg f | ush or
countersunk with respect to front drywall surface 50. [0044) Fastener 2 is
i nser t ecanichon 10 s thagdrillinginds dalls mie dinwyalk §. pEeeniyally Jrdbigg 4P 28 drllsast ener 2
is rotated with a rotary drivi | .. sych as a scre iver, so that
fastenerﬂuﬁqﬁhﬂﬂm§a§léﬁﬁéﬁgﬁgﬂﬂg%éé8§8f?BaF5Fﬂ$ﬂ¥??ﬁﬂ”%ﬂi3%%?1Pﬁmgﬁlines 36,
driving fastener. t u nchor bore. I f ast ener
2 is dr |é‘§ef?dls %ﬁdﬁéﬁy‘%@ g’ ‘g%(:ﬁl %Igtfné‘ﬁégo ??gg@%g??ék%ﬁ%ﬁh@rﬁ%ﬁgﬁsﬁder 30 at
the end SR URNBE 38 nhay BY JMRR ihid'dr)etn 1o thite forward
directio%?mﬁggﬁg% r Pﬁbggwgﬁ?&%s aloﬁg shéﬁ]def 30, causing sﬁoulder 30 to

def | ect Jpher 8 iynedK SsodhitrsinR Wifll @Bpdched RORIdrgwal stifade 30.r st | eg 24
pivots away from fastener 2. A portion of fastener 2 also deflects second

| eg 26 ojonda} dl yFastemeoD ¢ insatddddto orp 62 biygladfg faamentp 8intorrgeage 40t aper ed
portion 98 of bore 32 to pivot second |eg 26 outwardly away from fastener
2. As | elfpstanr 248 rotried rath ettary doivingiogl. puch pesy sapwdrij@igsRMahAINEt dr ywal |
L e L Sa: 32,6 B b SL S URTS S, oo AR,
?gogngpotrhrg? an% OPQOJJ}QF t he wedgi ng step includes wedging a portion |00a,

[0045] Eventually, as fastener 2 is driven through bore 32, fastener tip 9 will

encounter shoulder 30 at the end of anchor bore 32. As fastener 2 is driven further in

the forward direction, fastener tip 9 slides along shoulder 30, causing shoulder 30 to

deflect laterally outwardly away from fastener 2 so that first leg 24 pivots away from

fastener 2. A portion of fastener 2 also deflects second leg 26 outwardly. In one

method, a portion of fastener 2 engages tapered portion 98 of bore 32 to pivot second

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,

incréasing 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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thread 22 on at |east one of legs 24, 26 into drywall 1, as shown in FIG
7. [00461 Referring to FIGS. 8-13, further enbodinents of a self-drilling

wal | ancmﬂﬁ}soﬁ?%vi ng i nprovenents that enhance perfgkqﬁ%&&)dﬂﬁ”ﬁlom. In

t he enbodi e reference nunerals, with the prefi¥X are uSed to
designate simlar parts and conponents to those of the previous

enbodi nent. The anchor 110 "bl ossons out" as the internal screwis
install ed. The anchor 110 works generally as follows: After the anchor 110
is 16 WO 2007/ 086988 PCTI US2006/ 043954 installed into the dry wall a
screw, such as the screw 2 of FIG 6, is placed through the fixture to be
hung on the wal.l. The screwis then installed into the bore 132 of the

anchor . stalibg irft6 teydiyhw£ag scrbf] aiehlhastiesarew 2ot RIGe 6aislacell thiveghtiehor t hat
is inside and behind the wall begins to split open. As the anchor splits
open, t hxposta holmngf ort fhe vedl Bhe s¢rowde thentinstall¢dmicstheftmee1 32 ofthe anchor to
wedge agai nst the dry wall, thus anchorinqhit in_place and providin

r

addi t i or@nchpeAssthgseewt brosds fhsovshathe aspleqrrthe arca of theranchatibat rinside an

| mprove t.s. 1 hat rt.her enhance thjs rforpance e descriped bel ow.

[ 004 7] PaRhiRd g velbbesis tospf AP SO BuRioE NP RRET(REPORRoH GBF Bty 121
wth a arr channel. 123., whi ¢ch_connects 1o rect angul ar f,ab. 127.

pr ovi aesteacadhe SERERGTIrd e tshos VR ket B BY LA et hintitin g 1
0O L NGHIREYHRH proVidifi Hdifibh WediarddGo pLlloR A sk Bied. WiRhAber 3! O
torques to I ncrease to an unacceptabl e®anount. The two tabs and channel

become ding:00&AG6HE tha Fuliig cBRARW ks peFfeAtarcBarodeAbed Belowen. [ 00481
Referring to FIG 8, in one enbodinent, the zigzag slit or opening 180 does

not ext ejd@4pnp| Refetring torkiGy B, infmesntedivatit, & intdrealanpdraab 1Rawithra a t hin
frangi ble web or skin 125 that fills a portion of the zigzag slit
cooper atkaTew charnek 12 pydhick gepneots te @ reqjawl@réahaaéﬂr%@cie@r@gﬂ steengivbip t he

oD oL Sakl PG M et D TR e VIR b ok ShLon
aoun SPapd ALt AT o RBAY ol R (o ces
the manyhashdEh el B RIARERS as the screw 2 forces the anchor to open.

[0048] Referring to FIG. 8, in one embodiment, the zigzag slit or opening 180 does

not extend completely through the side wall of the anchor. Rather, a thin frangible web

or skin 125 that fills a portion of the zigzag slit cooperates with the taper tab 121 to

provide added strength 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. The frangible web or skin becomes disconnected as the screw

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

manufacturing molding process.

[0849] In one embodiment, a relatively wide flat cutting tip 170 wider than the

thread root diameter 148, cuts the hole big enongh 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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[0049] In one enbodinent, a relatively wide flat cutting tip 170 wi der than
the thread root dianeter 148, cuts the hole big enough to elimnate
drywal | ' ' and works with the taper tab 121 a Tﬁfﬁ i 25 to
provi de @4%"?3@%@ ole in the drywall screws reducing ?’?:l c |?)(§1%§%3}stress,
to stop the anchor from breaki ng when screwing it into the drywall w thout
allowing the internal screw 2 installation torque to increase to an
unaccept abl e anount. 17 WD 2007/ 086988 PCT/ US2006/ 043954 [0050] Referring
to FIG 10, in one enbodinment, the bore 132 is tapered froma |arger
dianeter at its end closest to the flangel 14 and a snall er dianeter
internally of the body 112. The size and shape of the bore forces the
anchor t[00sSp]it Réfenidgte K6, 49, i oreeminsimtihtethedorekd2 isaspdred &bohoav
different size screws to be used and reduces installation torque wthout
causi ng krearskameler af ity enduddesestioghe Panged i apd gissalige diametat igtgaially ofhe end
part of the bore 133 has a rectangular cross-sectjon to,increase the_ anpunt
of mat erﬂlgfbodaﬂazh’gh'éél,ze apd éwﬁw?.%w b%@?f?rc?%tjﬁe@ﬁcm”?ﬁaiﬂaw’@ﬁb S SEISEA |
Referring .agajn. to FLG . 8...1in e_enbadi nent,, .a circu rent.ial.. .
st engt hBATHAIBLAGEE e AEER e a0 PRaped BT ERERPERIRR head
114 to d it ks I Sfioki Ll HAGLIE OPh o he
wal | thi%&%s@ﬁget mggniﬂg'?ﬁgﬁé#ﬁlips Flg@gggﬁq%lgra%%aé%gﬁgﬁrl S?gn%%&er of
t he headpar@8fttieddse 4P RAY ¥ recEinBIAg bRREIEBohB iKirbRIthé Kbkt Fimdthgaianchor .
Al so or alternatively, the root dianeter maybe nore sharply tapered in the
ar ea i mmadl hdrekeystrangtly inftheir bggioh offtheanclaor. be done to strengthen the anchor
in the area where the "fins" of the Phillips drive slot tends to weaken
t he headl00A0}o, Refesring agaimte BIE. & irapre ¢ralpodimgnt, osircingerdstidlnt o the thin
head area) should help in reducing blistering and other cosnetic probl ens
on the f B#fentl}ﬁebw@rﬁﬁawqrdﬁ theRodyidRadiacent the tange af head Tlds2)
Referring to, FlGs. 8, 12, 14, 19 and in sone .enbodiments lurality
of * head roeciaR o Rt sepliontlunBae s inrraRiE AN SERASH bPEeR] ange
114. Durj d | t : I flange to seat
Flush w T TP £ 144 BYonlofRidthbPb b Befll, wOW cbilaUERY

strengthening the driver region of the anchor. Also or alternatively, the root diameter

may be more sharply tapered in the area immediately under the head. This can be done
to strengthen the anchor in the area where the "fins" of the Phillips drive slot tends to
weaken the head. Also, this “trumpeted™ shape (as the root blends into the thin head
area) should help in reducing blistering and other cosmetic problems on the face of the
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, tlange 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 drywali 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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Cooperatively, flange or head is circunferentially tapered such that its
outer circunference is reduced to a mninumthickness. This all ows the head

to seat fJ 5@710%9%1 the drywall, working with the thin Wﬁsiom/@fggh(see
t y re

bel ow) an e cutter ribs 145. [0053] As indicated b erence nuner al
151, in sonme enbodi nents, the base thickness of the thread 146 is al so
mnimzed. A smaller volunme of thread reduces the anount of distortion in
t he 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. 18 WO
2007/ 086988 PCT/ US2006/ 043954 [0054] In sone enbodi nents, the w dth,

angl e, depth and dianeter of the Phillips recess 140 are selected to
acconmod #1654 unehosmnsembodiments; theanidtlyiangie, fépte ond diametdradchaPhillips ons may
be selected to m nin ze weakening of the body 112 around_the recess 140.

Al so, i nTesgiel ¥harsdrieetsd $o ageonyhediic numerous spewdriversiang bitsnMpgeoper.and

B N e A e Ry
of threa | e, {r | | en..t he anchor is fullw in l.e | NCr ease
Che pur 1 Bt LA Al W bome i Sfis A M Bfmy B piamele MFIGR IR Tat Seld g i o
the | egs 18 Ik . . A k3 nd 16- 20,
and addi t1 ??rl?a l[.)églg ?Hlol?‘grﬂgjleg% P@%’ff@éﬁ/ﬁg%ﬁ Ia%gélhgh\legf ﬁe@tﬁrlllrkéigllté 0265 are

provi dedadjatei @fimt BEtHredd) o Mout D20TRI Mcidas@Atheidnbef BEthrétlshh ehd @ywlalr ead
appears to relieve any stress that may pass through the root area, from

poi nt - t owhen tke achbhis folly hadelkld] to ih8agd the pullott retistangt. hens the root area
as loading is applied to the expanded | egs). W believe this could also be
achi eved[¥056h a b ergeete furthesincysasstha girepeth of Hreles dwing lapd aondiossps | n t he

enbodi nrent shown i | GS.13-16. and 18-2Q,.a fri,pl ojn configuration 171
is shomgl§ﬁ|3 BYR &R ﬁbgﬁﬁg]c‘b?ﬁdelré ’iqnldi*ﬂg‘t LPa‘g?fe‘i‘%S‘V f?’0‘.‘“’"\/W’rﬁﬁ"gt he anchor
i's rotat .S trnl-peint _confi.quratio | ear s,,out .hol e threadi ng the
oot oy - imarly dedall, B8 aRk pERRIcahBher e SBR PP 1 HhyilohEad Rhg TSR M

) 35l o B SR el SRRy SO A o L,
point-to-point on the zigzag slit 180 (i.e.: it strengthens the root area as loading is
applied to the expanded legs). We believe this could also be achieved with a single
thread passing through the root area.

[0056] In the embodiment shown in FIGS.13-16 and 18-20, a triple point
configuration 171 is shown surrounding the center drilling point or tip 170. When the
anchor is rotated, this tri-point configuration clears out hole for threading the outer
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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edge 173 to further enhance this process. This configuration also provides
added stability during drilling. [0057] In the enbodi nrent shown in FIG
17, a tri - DOJ "castle" configuration of cutting t] rranged
ar ound a\’gﬁ?"gﬁéé&%ﬁ nt 181. The gimet point 181 has a é@@@ﬁ 5&' de
thread spacing and relatively high thread height, consistent with the
thread spacing and thread hei ght of the body of the anchor. This tripoint
or "castle" configuration clears out a pilot hole for threading the outer
di aneter of the anchor into the drywall and also provides added stability
during drilling. The enbodinent of FIG 19 WO 2007/086988 PCT/ US2006/ 043954
12 illustrates an anchor having a simlar ginmet point 18la. Rather than
the tri-paiifbstratedn gichat haing & BieniRiipadicrpoint 0814 Rathel Zhdnshet@ybied Wi th a
pair of radially outwardly extending wings 185 to initially cut and w den
t he hol e coufigrgatiom théremblogimink of BIG. d\2i in grovidetetvith fipair affradikiéy gutwtaedlypoi nt

18 la. [0058] Wth the tri-point drill tiﬁs, the initial drilling of the
hol e i s @GBtading vinge lBg to iniéallyeovt and padam the hple formed ivbe drywabf | (to
establish the jniti}g%g?%ﬁsiti,onﬁ and then the two outer tapered cutting
bl ades h&fastgtiopaft flPoigk 3@t to actual ly penetrate and drill the

drywal | I al «y-Regar.di ng .t w der .cutti.ng. bl the tri-point. bl ade
s s he TR Ponai B Rl st Bla Bt ufifink AR phRRe s B BbnE T
out dril g l5 : : : si ze
ol e a5 fHaceperpBRico o ke o e §RAI AR AR ppLEO et B 1 O
the hol etwé ottt taptrddicting blaliad RRd s HlyedteEnPeffReto Rl Rhe@dte khe deini | |

tip. The barbs and taper create a "broaching" effect as the hole is
"sized" tle ddywallesatedal. Regardingrthe WodSG Shttivgf tdadd, tige trispdihGsladd Rasathd 12, an
enhanced %et point 181 a provides stability during drilling. In FIG
11, an ef eel agpeqteof bringtapest along ithleagili so Yrstarts quédrilling 2 semajien heleear s
Co. ol i ny Rt B FSAREY AT RISt Semerigr Bele e os DBLISHatichey Ry
100 o L0988 b e WFarIROSH HERL 1 YA Dk 05 RLeroBPLAT §F R 0 O

exterior of the drill tip. The barbs and taper create a "broaching” effect as the hole is

"sized" to the desired diameter.

[0059] Referring to FIGs. 11 and 12, an enhanced gimlet point 181a provides

stability during drilling, In FIG. 11, an enhanced gimlet point 181a with additional

reaming length clears out a hole for threading the outer diameter of the anchor into the

drywall to eliminate drywall blistering, and also provides stability during drilling.

[0060} In some embodiments, variations of the center 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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shown. For exanple, Figs. 15 and 18 illustrate a conical drill
point/drilling tipl70a, while FIGand. 16 illustrates a sharp drill

poi nt/drilli ip 170b. [0061] Sone prior "splitting" g r hi s
gener al t\)%%dﬁ?/gtif'afsr ed a high installation torque for tﬁ’%@/oﬁgﬁascr ew.
If the drywall was excessively hard the anchor could break during the
drywal | installation. Al so, sone current anchors cause drywall to blister
around the head, wobble during drilling, and/or offer a poor fit for
Phillips drivers. In use, sone 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. Mreover, nost current "splitting”
anchor pwetdgelific dachogto the\tick fiderofakk diyavall,iafd d@daot 20ip Al optithal BB60HS

PCT/ US2006/ 043954 wedges the anchor to the back face of the dry wall, and
do not gef theamywpl imatdrishnount of the drywall material. [0062] Advantages
of the invention include icyea_ter pul | out than current products, and
greater K62}l stddyaptages of Bripxentinmrinelyde greater pull ouf thantqueknt prodests,

conpetitive due to this size/strength advgntage and its one-npi.ec
const r ucPROEeaEr fhear scngth Hg&mpwga%mﬁ-rﬁ*esl@?mtm ‘FI"P?FQ"’F&’&BHY%&“? ow

i 'l agi . i Ng. bl i. j h |1
| S S AR |
al | typegeQbissiigiEiFdavaE, 180 iﬁﬂaﬁéﬁtﬁ{ t%?qugpf;;%oﬁlﬁﬁ%% afsgllérag BWbilE't Jﬁﬁgl drywal I,

does not break during installation in ust i ps

recess ttader@iRedrydall gapacirourdd fHétkad Mok Dt Riiipaliillih@RRd11ehhft anchor  of

the invention al so has an excellent "anti-back-out™ feature. [0064] The
sel f - dri-Withrj tgpestudiscofwdriver PhitEpandize, hesthsdatnflymhovithl @ dewaldpdueainos that i s
easy to install so that it requires no additional steps over a traditional
sel f - dr i bucpls during sstatlation in drypyadhy pef agotivstPhillipsdreprsts tengdoes natisgadk

conpar abl e t& toq“gl e,.bolts or other nore conplicated apparatus. This

provi des®Q"8 qurerHemeisiant age to the user, in that the nethod of

installi Ls essentially.identical to,self-drilljmng, .anchor,, but still
rovi des i ullout "stren ocCl Wi arder-10-1ns ‘to e
D i d ﬂﬁﬁhgh ;ﬁf .anc or %’f tﬁxg é?\henﬁgg aglso élfl%an ex «#e { a%tl?bﬂcg ouﬁ {égfulre ggl
bol ts, V‘{dﬂ%@}‘t aﬂf@é&ﬁ'—dﬁlling anchor of the present invention provides an apparatus that is

easy to install so that it requires no additional steps over a traditional self-drilling
anchor, while providing increased pullout strength comparable to toggle bolts or other
more complicated apparatus. This provides a significant advantage to the user, in that
the method of installing is essentially identical to self-drilling anchor, but still provides
high pullout strength associated with harder-to-install toggle bolts, without adding
difficulty to the installation.

[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 skilt 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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difficulty to the installation. [0065] Wile the foregoing witten

description of the invention enables one of ordinary skill to nmake and use
what is considered presently to be the best node thereof, those of
ordinary skill will understand and appreci ate the exi stence of variations,

conmbi nations, and equival ents of the specific exenplary enbodi nent and

nmet hod herein. The invention should therefore not be |imted by the above
descri bed enbodi mrent and nethod, but by all enbodi nents and nethods within
the scope and spirit of the invention as clainmed. 21 What is clainmed is:

1. Aself-drilling anchor for use in a friable material such as drywall,
conpri Si NWhat & Paedh@vi ng an axis, a flanged rear end, a drilling front
end and a generally cylindrical portion therebetween having an outer

surface with aAtdelfeaillify apctwedor iseeh aFRabIVRRERIdD sed &b BOAMIf isisiegi nni ng
at a predeterm ned distance fromsaid flanged rear end, into a first |eg
and a secondbédsghaving ah fxissd fldmgdaxdrend] adrilling\eord leyd andih @eserally |-l i ng tip;
wherei n said body has an axial bore for receiving an elongate fastener,
said axi al ©fdecehnostion thyrebgbeeamhaving ap quiercughcs with afthegaddispessdl and sai d
general ly 'I?‘ | i ndrical portion and |eading to said generally rearward

faci ng shoui"8&P™ wherein said anchor has a drilling node wherein said

d | i i | | d faci | d f i d
socond 20 neghichedl Moo 8 SEBSARLY LRSS AELAS SRl of sl d
one anot herfanMagh&irdndainth 4 Grtle ﬁﬂlaa&i{oﬁcf‘leg, s;‘agfigﬁ’#q Cl)ér{& gﬁéﬁzégf’dm’ ed from

t:
one another by a pair of slltsénegl nni ng a a tendi ng at
| east part liyitd hdelipl tipai d outer surface and said thread of said generally
cylindrical portion, said slits being on generally opposite sides of said
out er sur f acewhernih sahEbalynhasaincaxidlibbse e téceivizg an elaggsth Eptendefshid ng
interfacing teeth on said |egs.
axial bore extending substantially through said flanged end and said generally
cylindrical portion and leading‘to said generaily 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 ﬁom 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 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.

2. 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

3. 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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2. Aself-drilling anchor according to claim1, and further including a
thin, frangible web between said first |leg and said second |l eg at each of
said pair of slits 3. Aself-drilling anchor according to claim1, wherein
said thread has an outer diameter, and further including a relatively w de
flat cutting tip projecting outwardly fromsaid thread to said drilling
front end, and having a width greater than said thread outer dianeter. 22
4. A self-drilling anchor according to claim1l, wherein said axial bore
tapers froma first diameter to a second dianeter smaller than said first
dianeter as it extends from said flanged end to said generally rearward
facing shoulder. 5. A self-drilling anchor according to claiml, and
further i4ncl udi sgf-arilinpeRGhiiesticBMlindR Wait! PUPKk: QHgn 6. A
self-drilling anchor according to J?ainl?Fﬂénd %ﬁ%?&%%a?ﬁg¥%§?%ﬁ at I'east
one drywal first diatrietay to hlseq@imd diamicrg sihalten tham shid Getidien&br 53t SiibhdBSm 7. A
self-drilling anchor according to claim1, wherein said flange has a thin
outer edgesabilangedenddasaifl|aenterally réarwhel ficipgahbuldsr. A sel f-drilling anchor
according to-claiml, wherein said thread has a relatively thin thread
base for reducing the distortion in the friable material and the gypsum

buildup Qf the friable material under the flange. 9. A self-drilling anchor
accor di ng' to ¢ %ﬁlﬁgﬂll,llngﬁ&cﬁ?ﬁalcﬁ IQ%WIQE‘H%b aédg:%%‘?’r'd“‘ﬂpﬂ%écﬁ@%%@ﬂg

i nternedi atg hurdsq ' L hread, said second thread having a
t hread heigﬁ? nﬂ@ﬁlﬁgag?hgﬁgﬁafﬁg£thread hei ght of said first thread. 10. A

self-drilling anchor according to claiml1l, wherein said drilling front end
has an axially centered point and three surroundi ng points, each

surroundéng pai setf-dritbivp Agciorlaas@ingtd @ifLT, 188 Furtitd? idduding abRhfrdliel | | 1 ng
anchor accordi;g.to claim1l, wherein said drilling front end has an
axi al |y cerinewallicyitimgeib projectingficbrt hn eedaside ofigddd fgnpai nt s.

7. A self-drilling anchor according to claim 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 I, wherein said Mead 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.

g, A self-drilling anchor according to claim 1, and further including a second
thread formed intermediate turns of said first thread, said second thread having a

thread height much lower than the thread height of said first thread.

10, A self-drilling anchor according to claim 1, wherein said drilling front end has
an axially centered point and three surrounding points, each surrounding point

having a reamer edge surface.
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12. A self-drilling anchor according to claim1, wherein said drilling

front end has an additional tapered reamng length. 13. A self-drilling
anchor according to claim1, wherein said drilling front end has a conical
drill point. 14. A self-drilling anchor according to claim1l1, wherein said
drilling front end has a sharp drill point. 15. A self-drilling anchor

according to claim1, and further including an internal taper tab
conprising a thin, frangible web joining said first leg and said second |eg
at a each of said pair of slits at a point nearest said front end. 24

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

an axially centered gimlet point and threc surrounding points.

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

an additional tapered reaming length.

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

conical drill point.

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

sharp drill point.

15. A self-drilling anchor according to claim 1, and further including an internal
taper tab comprising a thin, frangible web joining said first leg and said second leg

at a each of said pair of slits at a point nearest said front end.
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