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Field of the Invention [0001] The present invention is
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is provided for use in a friable material, the anchor
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the flanged rear end, into a first leg and a second leg, the first leg extendihg 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 axial bore extending substantially through the flanged end and
the generally cylindrical portion and leading to the generally rearward facing
shoulder, wherein the anchor has a drilling mode wherein the second leg nests behind
the generally rearward facing shoulder of the first leg, and an anchoring mode
wherein the legs are pivoted apart from one another.

[0006]  The self-drilling anchor may include other aspects, such as the first leg and
the second leg being demarcated 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
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FIG. 2 is a plan view of the self-drilling anchor in the drilling mode.

FIG. 3 is an elevation 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.



along line 4-4 in FIG 2. FIG 5 is a sectional view

of the self- drilling anchor in the drilling node
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si de-sectional view of the self-drilling anchor
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pivots legs 24, 26 outwardly into the anchoring mode, as shown in FIGS. 6 and 7, s0
that 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 friable material may be one of several friable materials used in the
construction industry 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
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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
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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 about 0.015 inch and about 0.045 inch, preferably between about .025
inch and about .035 inch, still more preferably about .03 inch, so that the effective

inner diameter of bore 32 at splines 36 is between about 0.11 inch and about 0.16
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therefore it is preferably that the axial length TL (FIG. 2) of thread 22 be long enough
so that at least about % of a turn of thread 22 is engaged behind drywall 1 so that

thread 22 engages the paper 56 on rear drywall surface 54 when anchor 10 is forced
into the anchoring mode, see FIG. 7. In one embodiment, the axial length TL of
thread 22 is between about 0.6 inches and about 1 inch, preferably between about 0.7
inches and about 0.8 inches, still more preferably about % inch.

[0023]  Tuming to FIGS. 2 and 6, the upper end 58 of thread 22 is spaced from
flange 38 to form a neck 60 between flange 38 and thread end 58, Neck 60 allows the
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length of the corresponding side cutting edge 68 and angled cutting edge 66. Flutes
72 also help to quickly remove material, such as gypsum dust, from the hole being
drilled in drywall 1. An example of a preferred drill blade is described in the
commonly assigned U.S. Patent 6,382,892 to Hempfling, the disclosure of which is

incorporated herein by reference.



a pair of portions 64, wherein each portion 64 has an

angl ed cutting edge 66 and a side cutting edge 68.
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oufggagst end 96 of shoulder 30 at outer wall 34. Body 12 forks along shts 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 pivot apart when fastener 2 is driven through anchor 10,

[0031]  Inone 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



not interfere with the process of driving anchor 10
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[O(Brtlf]c e r%ﬁlgqg %lfésqianld %, 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 drdel 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.




one enbodi nent, first portions 92a of slits 80 defines
generally rearward facing shoul der 30 on first Ieg 24.

WO 0®3@3$32Cont i nuing with FIG 1, teeth 90 i nterP@DKS2004/040701
toget her and interface when anchor 10 is in the

ShE gkt 0 BT Toom, RECSmaT Rt Hehosh o o SterALY ahtwardly across
boksBIdol aruﬁr\ﬁe&dﬁiﬂﬁt%ﬁ o%Eérin%st%ﬂ‘é% Nt 5&¥ofld SH/8Pbe shtls %dr’.]":j“sh&lder

still allow ng |legs 24, to be pivoted apar
30maggﬁﬂ1atﬁa§te eb th sctdw ingo dtilimg tipl 28ewhithtvuaild presteht

| o b [ ith drywall 1 at outer
ﬁr%ﬁ?ggzgge?g’e\'ﬁfgem ho?/ igg?gl Pgwt he aLZhorl ng node.
[0433933] THERA 1&%&@b&9«eaﬁﬁ dtehs 1@%%9&%1&&@6 Lebcfd to

anchor 10 because teeth can fit between a ] acen
optimizethe pgoang oﬁlsgse% r2§ to am(hh@the hl\ghelat pullottsti@fgthi Mhe axial

tbotfecr fuladdn 0§l B0 09050 AR yRDeLen 28 oo,

bintakin pbéiéﬂab steSeedfabbasd.8 ith s?almmt @9&&%@ O
: to glg nor e lt%’:ght(l3 aengaged Wleth anchor 10, %SF%?’%g

prq% aplysbrut ,83 #16Bes. 2” f r om pul 1 i ng out of engagerrent

d
(0036} 1 i enduinhht Bterd S £ ATrtded MR IE BoReolly pritea
obfuiselytoutverydly3dith REpeatitorgichbyaxiol 3esiet shobideBy&abdds 1-
IIW rn| toFGS 4, and 6, first Ie}q 24
fonigeil od HiETap avGard goin e siodgenteshonr ot romone
latéﬁpélﬂéloﬁagusI f@&ub%ﬁﬁﬁﬁ] dcrous bore $QAHE gt]'hgly Sl&g&t&nselr 3 &o 1t

pivot first leg 24 art from second
as faémlr%rsglﬁvgn,dtp ¥ emntadmatgmgiﬂbpmtloﬂ of shéﬁldfet 3Gto dnegrelthat

o Gt 700, b B0 s Sl 1

one hmbodhmeﬁt ﬁﬁéulﬂ@903§§é‘ﬁzﬁl)1ﬂat{a@riﬁd ForHi Rh WREI8 9 - with respect to
g%ul der 30 i.s, angl ed obtusel {Gout wardly with respecCt

Jdieg apchordgin thadnﬂwgtrmd@r(F S lgands4)@:ﬁ betwieon bl 00°
an@hBSH 15?2?£#§1%Fl§%e%ng%ﬁ (ﬁ gl;oulﬁ ?%h Oﬁqlg@f)r%eferably

pi vot s anay rom ener
ab@xtlé At sShaudder 30 lsh@uldbe lsmamﬂ and rs&bmiallﬁ fide 8Addfadtesd lthat

st
fasfifob i, s B8 o120 St S0 R e calibing gbioking, which
mighabstefas ner 2 does not screw
I nt ohdrl t&%rﬁgqtg:éﬁﬁﬁllhms{ﬁéggul d prevent first leg 24

(04374 m b@?lﬁgmm HIG G ee®hd Teg2Gisialto deﬁngembgbﬁmmanz S0 .

o ORS00 ) RS SBLafh

anq;iwlrllﬁuin aiier mmdmnemhmm alFIGSNghhd bai yeesh 94 éf&%ﬂoﬁﬁgre
14 and shoul der, 20 may be bet ween about 3A inch and

32 profimate ; el Kr s fapsrepl tpwaidedrilling Hp 28 eo that achigtenen?iis
dn@@t?ﬂfrot%h%owﬁ‘ §Bengdbds! thpdtH Forllbf b8 1R eqrpe%ﬁ'vely d8ct legs

i nch
24,26 laterally outwardly away from fastener 2.

[0038]  Aslegs 24, 26 are pivoted away from one another 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 becomes more 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 more tightly engage
paper 56 on back drywall surface 54 to provide even stronger resistance to pullout.
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[0036] In one enbodinent, shoulder 30 is a surface
that is generally angled obtusely outwardly with

WO e®peg27t 0 anchor axis 13 so that shoul der 30PERUS200£040701
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formation of stress concentrations at first end 82, which would tend to crack or split
anchor body 12 between first end 82 and flanged end 14 as legs 24, 26 are pivoted
outwardly. Anchor 10 may also include an eyelet 102 at first end 82. Eyelet 102 may
be generally circular, as shown in FIG. 1, ellipsoidal, or of other generally curved
geometries. Preferably, eyelet 102 is larger than slit 80, so that legs 24, 26 can over-
pivot slightly before body 12 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
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strengths as high as about 170 pounds, with an average
pul lout strength in experinments of about 145 pounds.

WO Q®40832Turning again to FIG 1, if the sel ect rCI/EpRO€A0701
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through anchor bore 32.

[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,
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[0042] The nethod by which anchor 10 is used includes

the steps of driving anchor 10 while in the drilling
worp@e/0sn2ro drywall 1 so that drilling tip 28 dp@T/0S2004/040701
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splines 36 to formmating threads in splines 36,
driving fastener 2 through anchor bore 32. [0045]
Eventual ly, 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 al ong
shoul der 30, causing shoulder 30 to deflect laterally
outwardly away fromfastener 2 so that first leg 24
pivots away from fastener 2. A portion of fastener 2
al so deflects second |l eg 26 outwardly. In one nethod,
a portion of fastener 2 engages tapered portion 98 of
bore 32 to pivot second | eg 26 outwardly away from
fastener 2. As legs 24, 26 are deflected outwardly,
they are wedged agai nst drywall 1, causing anchor
thread 22 to further engage drywall 1,increasing the
pul l out strength of anchor 10. Preferably, thread 22
IS positioned
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axially on anchor body 12 so that the wedging step
i ncl udes wedging a portion 100a, 100b of thread 22 on
w@roos®s®Rr7 one of legs 24, 2 6 into drywall 1, BST/ERINA040701
in FIG 7. [0046] The self-drilling anchor of the
resent invention provides an apparatus that is easy
@lﬁﬁgpﬁ 1850 that it requires no additional steps

oF o SRl 0% S%q Hin oA Smlinge <o
a body dlaeingalntaxison fleh fedireaPérnl, & AR LRGREnBRARE Fbhisrall hit B

prgl\{ﬁlﬂg‘%i a signhificant advantage to the user,” in tha
£ sertion theseheiyeqembaviag aw gutar suficy withenthiend|disposed

s$edikoglri | 1ing anchor, but 'still provides high pullout
st r_engit h associated with harder-to-install toggle
wizodin saidibioti dorks,dsginaih eitfel predéténmihed 8@ ibal b flped rear
[ the foregojng witten description of the

ie?} :ﬂq 3 {Slé & sgeradolegovairl fiest ingmqnﬂinhgfomdlydnw a
N A R R

appvadlyawith rdspec o sdidagiz; of vari ati ons, conbi nati ons,
nd_eayi,val ents of, the eci f.ic exenpl ary enbodi ment
witiGin by fek & Fristhoge Kiveerivion 26 msipeete fwgser.cuid srgal bore
leetehiifigtsaBsthtiall i | ' indri
met hod,gt bu% 'bi/ gﬁ?@g%ybgﬁgqng‘%% %@grgid met o@%l%&%m%%al
ey anddeading torsaist genleeallyrreenviard facisg shoaldeed. What i s

' LS. f-drilli anchor for.use in a .
it B8 shor ol SRYaSpbds nh ekl Eu) Sovadd I et Bebiad said
feenerglivireaewardefcing shodildédr ofRgidi oM Tee, S ANHCRorER1RER | Y
cylindri, :ixl portjon therebetween having an outer
g%iﬂ'ed{%éa‘a/i ¢85 aze piypied @partdrnm eae erptheron; wherein sai d
body forks, beginning at a predeterm ned di stance from
sai A kIRBHRE": ' il T ond..
S oEIRihe oA Hor 0r AR 9 il et o8 18P6RN Gia

| eq,
se@mﬁﬂqag #§ dempgregted fhenyiong anothenley aphiy of slits begidnihgat sigd fork

tuselyv.outwardl.y with respect to
and BOUAEE SO F Mt Vi e s Yl P SRBRE of i
generalty vylirgirieal irtiorg 3kid sliesbaneon g&Rdral AN iRkitOQHEs of said outer
Su&%% endi ng substantially through saidflanged end an

% generally cylindrical portion and |eading to said
generally rearward faci ng shoul der; wherein said

ag\c hokelfas!lm g GhbhdriaBriRfSo UHhe) L L €9 zio.
nests behi ndgsai d rgejlenerr a%ﬁ};} r ea?ﬁ&%%ggaﬁéﬁég%&?gé}g Zag
shagre definings groendiledike intenfacing devthnon said lepsgendnbkereinm sai d
foﬂvﬁag&nggt%oﬂio\ﬁogt%%cﬁgfa sragd fsltlt(s) Tolbows & Bgr}rplgtgf of said generally
rearward facing shoulder substantially to a forwardmost and outermost end of said

generally rearward facing shoulder.

4. A self-drilling anchor according to claim 3, wherein said elongated fastener
includes threads, wherein said crocodile-like teeth engage said elongated fastener

threads when said self-drilling anchor is in said anchoring mode.

5. A self-drilling anchor according to claim 2, wherein a rearmost end of each
one of said pair of slits is rounded.
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2. Aself-drilling anchor according to claim1,

wherein said first leg and said second |leg are
waletvangrred from one another by a pair of slitBCT/US2004/040701

begi nning at said fork and extendi ng substantially

tRro -S4 t.er surface and said thread of said
o0 X ISR AEr oS5 rgie o G ihesoin pgessBlospendof each
on@@meﬁa@byopﬂﬁ@ﬁkhﬁm§£gege@{_said outer surface. 3. A
self-drilling anchor according to claim2, wherein
i.ts have a zig-zag shape defining

id sl
i ?l) RS gﬁlf-érillimg angher apgoadinggo tekaamhl , ovhesein daitl dgidlingtiysl comprises
' : ' f  sai it
a Ry oo b B D Bty e S0 4 heiBiat i g

shoul der substantially to a forwardnmost and out er npst
edd Mbelbdrilling endior béopraRatsrlam BWHeEE MM eHfizatef fasfener is
. sel @_'rg” AN nlgbl?nchot according to claim 3, Wher el n

nserted inip S3id axiakbore uptdme tipiof said elongeted dasdener wheages and slides

aldils bdnBralti k&b : ' | pngat.ed fastener
Bl Ny £ KR AR3AORIRTLR DolAPeE % echguy Brward
dirgetigromntil gaidrbape areorcad siatd saild adhorigg awdeor according to
claim2, wherein a rearnost end of each one of said
P& -slits is rounded. 6. A self-drilling anchor
a%’c & gluﬁ é‘lﬂklgg & OH%PI@H&E_Q Pﬁ"“& 1, wherain o pertipngsf saidarial
boreysrorimBesall fetierallgiredihidrd FAGE éiﬁ')%ﬂe?ﬁk tﬁ?%e& Yowdrd shid
self-drilling anchor according to clail , V\%ereln
geastply erarward faging shovldanr i ses a general Iy flat drilling
bl ade having cutting surfaces and a pointed tip. 8 A
sHd. fa sUihdin 00 ol o.claim1, .wherein
sai d el opgg?%ﬁggg)gﬁ%%qﬁ?é%‘ﬂggr aé%-la?’nctoglpg’gf%' axi al
bfbla@dylhﬂwng aal axispa ﬂﬁn%ﬁi ttae bmil) lgatrﬂﬁiné ﬁr&iéﬁ?ﬁrangq,ggwgﬁny
an .I des. al ong.sa eneral | yrear war aci ng
shodf i&%(%'cﬁlrﬁfrﬁﬂﬁ'ihﬁﬁb%@g?‘ﬁﬁ?%%HWYW“F@PWF@ a thread
di r didpbsod thepdrd; said | egs are forced into said
ag}(}{w&rii,ng mode. 9. A self-drilling anchor according to
S Hing {ipuf esidisomppising o genstallyaflat bladedhclbding a first portion

I OXl [ all v, rea d facing shoulder is
P oS AW BE DGR L ERS Tl B S ione
shopbdien hatifig aAecbll fangléd duttigy eipehan afsRborddcgdd Ehtﬁn% edgéa,
'S,

friabhle.material, conprising: a body having an ax

f aﬁvg‘éﬁﬂ? %%ff ﬁ’éﬁﬁ #nd sgcepad |anglﬁg cpitiggtedgesdformad pointeseid pottipns
cyl begbifi latd ' n ter

ur s el ot SHE HEL VS cOBLEHD & BHieFbope g planc

f r oRessingihiobglpe disieteraofanbeydindyicdllpattid;ade i ncl udi ng
awlfléréiﬁtsaﬁ%;)a& ks along a pair of zig-zag shaped slits beginning at a

predetermined distance fromn 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;
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having a first angled cutting edge and a first side

cutting edge, and a second portion having a second
w@egbmesB2cutti ng edge and a second side cutti ngP@Uys2004/040701

wherein said first and second angled cutting edges

fqr ALy e tians _being forned on a conmpn
B S Aot
pas shorg ekfendiung bulsstaaitialiRe thedu ol safPil I o kdan hd SR sa%'d generally

porti n;,aﬂerein sai d body forks along a pair o

zi g- PAdual petion aud deading taishidgeacrally praseratdefoing sitbulder;
di : j . d rear end,..into first le
R St fHod B, BB e Senih i gocchd Fnesfinebind said
def i grmerallycentivhel fatikg _shcb\il@érfo%aiﬂgirﬁtﬁé‘%, @4y g@dh@rihg Hiyde
said first J]eg extending forwardly into said generally
f | at VRrsHSaid 8y a6 pgted agati diom pge ansthesar d f aci ng

shoul der angl ed obtusely outwardly with respect to
said axis, wherein a forwardnost portion of each of
said slits follows a perineter of said generally
rearward facing shoul der substantially to a
forwardnost and outernost end of said generally
rearward facing shoul der;a coaxial central bore in
said body for receiving an elongate fastener, said
central bore extendi ng substantially through said
flanged rear end and said generally cylindrica

portion and | eading to said generally rearward facing
shoul der; wherein said anchor has a drilling node
wherein said second | eg nests behind said generally
rearward facing shoul der of said first |leg, and an
anchoring node wherein said |l egs are pivoted apart
from one anot her.
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