WO 2005/ 083277 PCT/ US2004/ 040701 SELF- DRI LLI NG ANCHOR BACKGROUND OF THE
"INVENTION 1. Field of the Invention [0001] The present invention is

directed towgdesaer for use in a friable material, papeEiRoddbyrdi0 a

self-drilling anchor for use in drywall. 2. Description of the Related Art
[ 0002] Because drywall is a friable material, nounting articles thereto can
be difficult. In the past, sel kegti_bkiing: aRedars have been used. However,
self-drilling anchors have been known to achieve pullout strength of only
about 50 to 70 pounds. 0003]_For_heavi er | oads, toggle bolts have been
used. Toggl%AﬁgﬁﬁénRQQé) EHE ONo be expensive, unreliable, and
difficult to install because they typically are not self-drilling. [0004]

What i s need&itld of thelnyestier for it friable naterial that is easy to install
and provides high pullout strength for heavy |oads. BRI EF SUMVARY OF THE
| NVENTI ON [[0008] ATkeprbset inveiting indicésted th sn prcbot foedse iora frigele matediak r i abl e

material, the.anchor i.ncl.udi ng.a hody haying,an axis, a flanged rear end, a
drilling frm°“£%ﬁ@q%ﬁae@'%“§aﬁe@3&‘ﬂf?°f ?fnn%nghl portion therebetween having
an outer surface with a thread disposed thereon, wherein the body forks,

begi nni ng a2, es@ipgidebe e RslediAftt ance from the flanged rear end, into a
first leg and a second leg, the first leg extending forwardly into a

drilling timoexd hBuéarage&y@ﬁnw@ﬁiamernwmrrﬁbxmﬁ%mic&bm&aemml ed obtusely
outwardly wth respect to the axis,_ wherein the body has an_axial bore for
recei vi ng afifiicito fythe pastasalicdrilling amebors hpva begt piede Hodisyr gelsdiRgint i al | y

t hrough the KRH . l4 i t7t d | eadi ng
to the gene?ﬁg}]?lgg?%al%@mgrd f%é(%%gl&gﬁlg&@gée%n%dg? g{yn&?%te%gﬂg?u@gs a
diilling noif@0%her Ebrheanier ads hepeladplin betedbebrhiedd Toggle bokshkavabéep r ear war d
faci ng shouiqg

[ t firs . char4 jn.the | egs
are pivoted aopzﬁ'tg be Fg%nglr‘{g’ ‘sarﬁ%)l?agleer %@%&?%@a@%&%ﬁ%%g@n@ﬂm may
i ncl ude ot hast sel$deitling, such as the first leg and the second | eg being
denar cat ed ong _anot her, by a pair_ of .slits beginning at t fork and
ext endi ng s[@gﬁant S\Q}ﬁtfll%fiﬁﬁ%ﬁﬂﬁgfgm @f'@@’ﬂﬁ‘f‘é@@géﬂ%‘?g@y%wggb ¥ the
general | y Cyiohdes high buldéitistreipth r@eRiyoddse slits are on general ly opposite
sides of the

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 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 fitst 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



1 WD 2005/ 083277 PCT/ US2004/ 040701 outer surface. The slits nay have a

© zig-zag shape defining crocodile-like interfacing teeth on the |legs. [0007]
I n one enbggy R8sz sel f-drilling anchor includes a bodgTHSWGIEN axis, a
flanged rear end, a drilling front end and a generally cylindrical portion

t her ebet ween, havi.n ter surface with a,thread di ed. .t hereon, said
Gt ing rotoehs. Be it Ehn B AR i e B oI RR T ARG E T ot
portion hauedtloatfeleg@l angled cutting edge and a first side cutting edge,

and a second portion having a secqond _angled cutting edge and a second side
cutting edd@‘,’&lher@i%e%ibe imepis & selfdrilliag apchor nglydess Rody havige augEs form a

poi nt, sai d, MrLi ARScCh BYI1hE HORCAnd 2 ORI dhificANbrief f set rel ative to
0} ? 1 ng tnh a dli a

each ot her aloffg a plahe pas roug ter of sard cylindrical
portion, whberebetwsan lhvingdy obier hisfaat with adhrpad dismkedrtherears gaidhdailed sl it s

begi nni ng edet erm ned djs e, f.rom.sai | apged rear.end, into a
oot | oy dkeitahd SugRiA e Rt i dhRgh but p@RASRRAEY 57 ot | ne
crocodi | e- | dnRedichitiREleasd 4@ alfBisieRitting At gk, hEUS sectR Sbriidd Bdvidgfsebiidendi ng
forwardly into said generally/flat blade and having a generally rearward
faci ng shouinglad catiigeedecandaserand sidewnitias pdgg, Whereingpiddirstiagd segogd ™ axi s,
wherein a f r ref J: i f 2l JnOMG, i meter of
sai d generg{% cgggl%%/ggﬁ féﬁ?ﬁ%&ﬁ%ﬁ?@@%i@%&%ﬁ%ﬁ% a;‘l to a %fa?m}glr dnost and
out er nost ewfthet melativa tadeagie niherdldng a planeymssing thodugl asliemetatef said coaxi al central

bore in said,bqdy.for. receiving,a l,ongat e fastener, .sai entral bore
ext endi ng s%@@é%/ﬁl PaHieY, ‘ﬁf‘?f%64\‘?2%{]}'0{%*15Iag)ﬁééd’aﬁrgg?lg'ezﬁ%ﬂém&éj §1§Fd. general |y
cylindri cal bep@uingdq apiclicteaanibd distaficesfodrl sg€ Mg lryar efid tva fidstlieedndg shoul der,
wherein said anchor has a drilling npde wherein said second |eg nests

behi nd sai dSegebled Whereie saicvaiecrag sleapad;slindefinssrocatilesikeinterfaging fegf onand  an
anchori ng. MRAEICRE 8kl iist 364 dhidnliS falardly 1A G BRRIALY LS ANAA3AGpRT . | 0008]

These and other "features "and advantages are evident’ f ol Towi ng
descri pt i ongaeralleeqyward dating shoulded angledwgbtusely efitevaedly with cespess tasaidpanyi ng

Si a6 Vi ew ofy "Ber gR e hnitilor kg it sy G O 7 1

vi ew of t hegaetdlydedrivhidracimgshoolder substiueiatly itd & forgrardodet anf loGerBodt endin
el evation vigw. of a flanged.rear end.of the,self-drilling . anchor. FIG 4 is
a sectional ® a&ﬁgeafm'{lﬁéeag‘@r’fi faemng SSPﬂﬂera?\f: al e rgmqa%b?ay%de t aken

receiving an elongate fastener, said central bore extending substantially through said

flanged rear end and said generally cylindrical portion and leading to said generally
rearward facing shoulder, wherein said anchor has a drilling mode wherein said
second leg nests behind said generally rearward facing shoulder of said first leg, and
an anchoring mode wherein said legs are pivoted apart from one another.

[0008]  These and other features and advantages are evident from the following

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

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is side view of a self-drilling anchor in a drilling mode.

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 taken along line 5-5in FIG 1. 2 WD

2005/ 083277 PCT/ US2004/ 040701 FIG 6 is a partial side; bfldosMi ew of
the sel f-dMWQMOHE3Achor installed in a friable materi alpé%@/%er eleJn an

el ongated fastener is pivoting |l egs of the anchor into an anchoring node.
FIG 7 is a shlife6vs epartdl sidessectisinhl dew lof tha gelfduling apghon installediromgat ed

DESCRI P11 e ARG dorioae Hhlshal f PrGRERE RinChifay el =

sel f-drill |aﬁg10@nghwdelo is shown for use in a friable material, such as

drywall 1. Anchor 10 includes a body, 12 haV| n n ax flanged rear
end 14, a dri¥FIG ﬁg”?‘éﬁﬂe&’rﬂfﬂl@e@ﬁﬁ %?PPM%@F“?entral portion

18 ther ebem%%ggn gl%r?%s?%%%eeﬁxbﬁérﬁ%‘?n&ﬁ wlth a thread 22 di sposed

t her eon, ning at a predeterm ned di stance SD
from f | angRETABRED BEICRH’TIDN@F&“HEMEN’H@I\Q4 and a second leg 26, first

rearvar d 400150 s HEciPaEg BlcH, o84 7oh el SRPGEAR ol kP Fedndi o ai
13, wher ei rfrill6maletial) 86chaR deperal 1. bQkchoBR ﬂhellhdésﬁﬂﬁidyllﬂglawﬁg aﬁhﬁﬂga,tee mount i ng

fastener 2, axial bore 32 ext endi ng substantlally hr ou | anged end 14
and cent r alfl99gpd searendd 4andrilling fongenddo %ﬁﬁgﬁﬁayﬁngi’ﬁt@rﬂqﬁg‘?n 10 has a

drilling rmﬁs% t@bémeﬁl raﬂoh@gs mﬁ@@ma«%ﬁkmm@%ﬂsé@fmﬁe@nof first leg

24, FIG an ancho node erein are plvoted apart
from one amhﬂrhebpdﬂﬁork?s b%@MﬂﬂatAtmmtenmmed gxstagpe $i§efroumﬂmg.ed rapl e

material, su n i,cl 1. Anchor
10y be e A E R 2% and £ booBRE BB s 24 ekl . koo
[ E Fl (Cj-l 2% ahliiedtip g$ mtBlllal'itﬂigfmgenéﬁlly eeativard faciﬂgtsﬁotdet\MIdnglkd obmder}y ext er nal .

t hr ea e rywa to in r wi th jncrease

pul | out str@ﬁﬁg"ﬂfyﬂgﬁp"%@%im ?’%‘ I&Qﬁ&ﬂ?}g #OrfeFQV‘Pﬁserted

t hr ough artdrpél&mg%terﬁ&ﬁuhgi"&teﬁ&r £ aRidl Bre 9@57&6&1 uﬁﬁaﬁtﬂﬂ&tﬁrﬁﬁélﬁ”er 2 can

support article Fast ener pl vots | egs 6 outwardly Tnto the
anchor i ng nieeed ard Khangreenteal pprton 18 agd tea ngSQ)ShOPWSﬂ(hN@ﬁW@@ ok i ncr eased

pul lout st rl%.{%%td?ﬂln{’g'}ﬁ@&f wheZeiR Qc\éhﬂ‘fe% Q898 1ind shoulder 30 of first leg 24,

FIG. 1, and an anchoring mode wherein legs 24, 26 are pivoted apart from one
another, FIG. 7.

[0010] Anchor 10 is for use in a friable material, such as drywall 1, for mounting
an article 3 to drywall 1. Anchor 10 may be formed and is initially positioned in the
drilling mode, as shown in FIG. 1, which allows anchor 10 to drill into drywall 1, and
external thread 22 engages drywall 1 to hold anchor 10 in drywall 1 with increased
pullout strength. After anchor 10 is installed, a fastener 2 is inserted through article 3

and into bore 32 of anchor 10 so that fastener 2 can support article 3. Fastener 2

v

pivots legs 24, 26 outwardly into the anchoring mode, as shown in FIGS. 6 and 7, so
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 tradematk SHEETROCK by United States Gypsum., Drywall



engagenment with drywall 1 and higher pullout strength and sheer strength

. than fastener 2 alone. [00111 The friable material nay be one of several
friable materials used in the construction industry whgtgh§bdodosrdesired
to nmount aWOAWYWE’3 to the friable material in order to |§2ncrease t he
amount of |oad that can be nounted to the friable material. An exanple of a

friabl e matiaypiodllyiits gyiicknessIR6£Y iaehyoreal8 inth, batitbambe dbtainglipotier drywal | sol d
under the trademark SHEETR by United States Gypsum Drywall 3 WO
2005/ 08327 Hhipknessos20ea4Yinge- 1 typically has a thickness T of '/ inch or

5/ 8 inch, ht , SPPic N fy ; i 8 inch.
[0012] Tur ﬁ?‘?\lgzllt 00%}%.@% and%%gdpéfsatg%%rz I%f){&g&@g?g?gﬁeiwzﬁ&?ﬁ? (salgcged
f ast ener, swemouatingsarewiaiing as eloagate blzank dgvithna kdad bpdione erideand adipdi t h a head

6 at one end,and a tJ t the,other..Shan .of fastener 2.ingludes
t hreads 9 \ﬂgfkﬁﬂﬁgﬁg%ﬁ‘k\%ﬂ‘}fﬁ“ﬁngfn@?s %W@%%W _enmeevgﬂg Qe g# 0]?astener 2
can be of angicndamdicadyd dagaskr DRafibe 5E€ Rarfidrdikdd thicedl @SR a{ UNC) or

Unified Fine ,%NF) t hr eadi nc{hﬁor threads 9 can be of a specialized thread
form For dteifipd eoarpedNGlear Unified Fipe (GNE) thrsading, grahreads dpanpgofmc  screw,

and fasten i1l r i Pl r 2 may
have di ffe?@ﬁ%alf%%g? ﬂa\sﬁq?gn'ggd():ljoé%%glﬁ gﬁ%;ﬁ% er{r%a nt %tﬁ?dgtneégzgfﬁ of article
3. Pref er aldeyew, hind fastener 2anayshdve adhilipaugbess in lsatdénd t hrough article 3 and

bore 32 so fast ener, 2 enga shagul der. 30 and pivats | egs 24, 26.
out war dl y t@B%dgeﬁ?sﬁeln r%W%ﬁ%eg@&eﬁgﬁgf‘&%&mfcw&&%&;?Vﬁtt second | eg 26
outwar dl y tBickRees ATbDardely 8aPkefirably Ofastend 21 Fong bAdughito atekiDhrobgh havi ng a

| engt h of about 1.67 inches, fastener 2 y .have a_l ength of between about
1 inch and #Belas 2d bpigdRae thap fasteasrdengagrs sl der 205nd pivotylogs eos and about

1 %inches, ' gjt?(,vgﬁl adsol JPe8 N%?@R [ 0014]
Turning to %ﬁnglylﬁgﬂeggZ?&cgn hor 1{(?%%{%}:%3(% aobody féchon\%'t a flanged rear
end 14 and eutdpidly tiorveedee it dewall 16 Fge examylle, jorapsochard Othbving e tengthadf14, with a
general ly cyli } C I rti f e, ddrilling
end 16. An%%g?p'gzggh?2gﬁtt§é&éz %MV%% léﬁgéﬁﬁ%ﬂl nahgﬁgl ig%}g%(raaﬁ%#l;‘/@;xi al bore
32 for receinchesgprefesablctetween, abohiel Biincheoawl dbduthb% iaches|stligatred general |y

cylindrical plggrébil}(')'giout 1 % inches.
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 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



Preferably, anchor 10 is made from a heavy duty plastic, such as gl ass

. filled fiber reinforced nylon or polyetherimde glass filled reinforced
ULTEM however, anchor 10 can be nade from other mat er},@bﬁ 584/0 9@9 as it is
strong enoW§h?20y8i2% hst and pul | out and ot her forces encounter od y anchor
10. [0015] Anchor 10 has an axial length L that is a conbination of the

| engt h N ofnd &ReK2 Gidhed, pitdiiribly bet®ieet HHoRATI6 Zbhaswhdlabogtlly inkhesf st i | [ ing tip
28 (described below) . A shorter anchor 10 is preferred, so long as N, TL,
and DL ar eMosRpreft ahvti 7 iBees. descri bed bel ow, because it is |ess

expensi ve nuf , i | t during

i ngt allati pr-?,lggnd II%?E E%gs %gﬁ%g@?&ﬂ %gésﬁn?r{emsgﬁfeﬁ%ﬁg gmﬁs%lrﬂaggn install a
plurality diansterticat s lageienowghrte reveive al#§ seawy or faderieochagingtaismalled t h a mi ni mum

anount of .effort_. | n,on odi t, an r 10 has a.length, L of between
about 1.5 B 30@%3%%9%@9%@38&%&%90%%@%& 2 inches,
pref er abl y shaiig®80. ﬁb&k&exﬁbo@hhﬁﬁ,%&wﬁﬁlﬂFI@SQmapdsiqﬂdﬁﬁdlﬁ% oftord 32 nore

preferably about 1.67 inches. 016] Bore 32 is sized to acconmopdate

[0 :
fastener 2prosimpteshenider 394y aparpd pyeirdishonidsidQ terpravids for beter prgagemenigh t o
receive a gpg j : ' re 32 extends
t hr ough flﬁgs%gﬁgéggngﬂz %ﬁgﬁe ent’?ngg!g?igﬁs?né?gHS ‘{O(géﬂ@gﬂ@%llﬁ@er? 0. In one
enbodi ment effsttosety. i TapEte@GPortbnHdndy, taper poant dngle vaigh wefpebitp@xid1 3 ofir oxi mat e
shoul der 3Q |s tapered t r oul.der. to provjde r 1 er.. engagenent
bet ween fa @F&P%@"Eﬁdaﬁl‘gé@“g%ﬁ%ﬁ@ﬂ?( SqnApouLLY a’é‘;g’rﬁugf P \s/tg{ ed outwardly
nore  ef f eGhir¥ leferabigpBsidd SBANE itapered Hoftidy 98 aRFbegin abin igllengM dayr espect to
axis 13 of between about 5 and about 25, preferably bet vveeg‘ about 10 and

about 200, fsam shouldesp@ ofbetwesmahoyt & bénshespnd abo OdApeheedPrefsiablyon 98 nay begin
at an axi alyh ; €5 ; Ot e .0l1¢ nches and
about 0.3 ibr?(t:d %g%g%@ﬂsrgﬁqeg%%%ggﬁgﬁgﬁf gtg%%wﬁﬁcﬁe{s?&g%%&about 0.17

i nches, stiih¢hespre preferably about 0.16 inches. [0017] Wall 34 may include
a set of at st fenabl | ] r. el radially

i nwar dly irlt()lc)) or e§,§£§l\%ﬂ§{i§|cﬁd§g#ﬁg%ﬁ%€{%%édg%g%?gelgktsgmggggge fastener 2.
Fast ener t hyreeutin®radafly imbardly ihforbesc2, whersinl splins 38Gresalapiedto émpagener 2 s

t hreadi ngly

thr eadi ngl v eogageq i L ool 058, 306 RILASE S S0GaPHRRIE L2 1Y thr ough
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 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



[0018] The effective inner dianmeter of bore 32 with splines 36 should be
~smaller than the outside diameter, or crest dianeter of fastener 2, but not

as small as the root dianeter of fastener 2, so that spli e tapped
by fasteneW@2WOYEJ'm mating threads. Preferably, the Eg&fﬂgé)ogﬁwzgl i nes 36
fromthe interior of wall 34 is selected so that the effective inner

di amet er ofinddpprefesably betweal dbogiOLiRcIS endt dbaiit 0. 1S it stillimoge mrbfesably?6 f ast ener
2, wWith an outer dianeter of about 0.136 inch, can tap splines 36, and so

that the i Bh@HOd3dhth er of wall 34 is large enough so that the threading of
a#8 faSt[gdr:l?j ZPQEYabBQs;ﬁﬁe% ﬁ% %rgé EdtRigRatiBh (1APAIbmhodRtds mBGktingON! Y taps

splines 36 does not tap In"a preferred enbodi nent, "bore 32 has
an i nner difesteesrofaarioulthre8diamétetscasweithntha bplines . the commbnlynssigisdut 0. 21

i nch, pref t 0.18 inc an ut . 0.2 inc still nore

pr ef er abl yq‘?iggé%e"gsfgﬁ’?ipcﬁ%'gé‘}ﬂe%%?eﬁg%"?‘f%mho \)”21 cgl R gfcﬁ??torat%(#heﬁ%? Wsen about

0, 015 i nch ram@etnahout 0. 045 inch, preferably between about .025 inch and
about .035 inch, still nore preferably about .03 inch, so that the effective

i nner di amdP®01 o7 Warged 3nd 14 okanchordedpd2 ingludes yBuEeA8daving torqus nch and about
0.16 5 WO . Hﬁ%{ b t ween about
0.12 inch ﬂ%ﬁ%ﬁ%@iﬁg Jf%\%ﬁ&%;é{q%@z%?}éapr e éﬁ%“lﬁhﬂh{%g? §0. 13 i nch.

[ 0019] Pr efserfageisy? is pPhillips-t@®k racess 40) whichandy pua Bhillips Stieexe Daive tomodat es
mounting fasteners of, various .thread.di aneter s.wWth the splines in the
cormonl y adUiyR&g caprog! ‘%ﬁfb%ufo %P%%?"H@“P‘éal@tﬁvagﬁw ,at"?ﬂéép%l‘f’%rgﬁ\ osure of

whi ch is i neasweiel edicheissibe dbiyen b PRillips €crelvdfvd or Hedikeast bgracowdr of anchor

body 12 includes a flange 38 having torque transmtting surfaces therein
for being dfi%¥en by a driver (not shown), such as surfaces 42 in a

P 111 S~ Y1 CeSnling WNONGERY, P, Habdd 215 4594420 &0 B biger 0 i i i ze

camout. Anchor 10 is preferably nanuall'y drivable by a hand-lpower ed
screwdr i versurfaps 2hofregytra) pordion 8 andis paoviidd for engaganenhdith deywallrl when | i ke, or

by a power i ver.. - [ NU | : tthread 22 is
di sposed onang#routlg%dsagédrl a@%%ﬂgé%ﬁ%léglﬁ%ﬁﬁ?@ﬁé%%n ils!lfor ovi ded for

engagenent Wiredd 20 tapad matingtheead 44 icdrgwall 0 so that aséphpankns bettvhat thtdad | oad of

oLl 4 PR Sl bl ano Ll RS T 79 e 44

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 2 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,
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



22-and drywall | is acconplished. Thread 22 is preferably generally helical,
~and includes a crest 46 with a crest dianeter C and a root 48 having a root
diameter R, wherein the distance between crest 46 and A8a048%01 1 he

p e / 4/049701
t hread hei M20P083% 7r el atively large to nmaximze the sgg?g(sze area of thread
22 encountered by drywall 1, increasing the pullout strength. The crest
di amet er CuphertshrfeccbfZlangy38 wrseatrat esisstov ihalldvel éfiteywalbfrentairfag J0has entire

I th of th d 22, | odi L, t t di C
o oS B, Do tor Goompimtton hised 22 by o2 38 beraraBioon: mont.
the di arretf%%&%rteﬁwﬁpaé@iﬂ MQ@H{aﬁl}l}é’\ﬁgfeﬁd h@,géﬂglﬁﬂg@rcoﬁ edssiopet 48. [0022]

It has been found at engagenent wt aper rear surface 54 of
drywal | 1 pdineerddsyveallsUby flangei38l Adem, necki$0snhsuresshagthneadh2d isspacedawhyr 10 and

drywal |l 1, .therefore it ] ref er.abl at .th xjal length TL |G 2) of
thread 22 b%OWB?P&rg%Sﬁ&ﬁn{@&?ﬁﬁ@agf S?I’ésé\?fatt%%%tﬁ'doe%m&fen g[elyla?lerg thread 22
i s engaged hahwistitdiryatiaklan Inéirklabppebiafi@at frdmt RPpgabasfachs0.PHpskr 666 on rear
drywal | surface 54 when anchor 10 is forced _ into the anchorjng node, see
FIG 7. |n Yadaunblsagthdher batweenpbpu0.03dngh and rbow(0.1 ingh, paeferablyiabowet ween
about 0.6 igghgsyand about 1 inch, preferably between about 0.7 inches and
about 0.8 inches, still nore preferably about % inch. [0023] Turning to

FI GS, 2 and0624]t heTupjperbacktb BigiSofl and? alidlirgznid 46 splacatet] generallyf | ange 38 to

forma neck_ 60 .bet ween flange.38. and ,thread 8 ck.60 allows the 6 WO
005 05857 smpsR S EEs B0 d“ﬁ‘ﬁ‘ﬁé‘? 2§gprqoggeg?egﬁogpgyn%n@gg[eggghgq at or

bﬁl O\élv the |dwel an@ﬁorclfﬂ]}cw@ﬁill tﬁligﬁglid@waﬂa@ﬁmﬁﬁorbﬂ)?is dbhavsy dﬁBeFk(ﬁfhla@ begguse
the discontinuation, of thread 22 at neck 60 before_ reachipg nge

creates a sisRwateidslingsien i natreaw tmr@la%twﬁ %Fﬁnéﬁfoaww&?&g%rﬁ&ti%i on of

adj acent  dry,g that!dritiingd ti 098 paft of AlSRgoneck 60 ensures that thread 22 is

spaced away from paper 52 on front drywall surface 50, so that thread 22
does not enf4¥d papeilimtip 2hway e ene ¢ftmany cenfiguraiionsh suelcrssi geareldy appear ance

at front dr . . . J en about
0.03 inch a%ﬁﬁg%%azp ﬁgﬁg%}%ﬁm Hgg é?‘g?ra% ?lﬂgll Ou{?ut@%i_’oggﬂlfhﬁg %P(}%ggljl}v’emr ni ng
back to FI Gt pieferablyZirilléirg ti 28ig acyenlerdlly fla dtilling biade 62 heraatd iy moegpposi t e
flanged end 14.. A drilling . tip 28 ig.connectedt ody .a rilling end 16 to
al | ow anc ho?%TBV‘?IX f‘“cff‘rsﬂutght’f(‘idﬁﬁw@\wﬁ %mggugnﬁﬁ@}n%da4e5&&? by a user
so that a geaasRicetichsicd] wheremlcabh p&itinwb4 KR Ab ahged clfling ¢dgeB6tah®a 28 ext ends

forwardly fromfirst Ie% . .
side cutting edge 63. Preferably side cutting edges 68 are preferably generally

parallel to anchor axis 13, and angled cutting edges 66 are angled forwardly and
laterally inwardly together to form a pointed tip 70. Pointed tip 70 is relatively sharp
to prevent walking along front drywall surface 50 during installation of anchor 10,
Side cutting edges 68 and angled cutting edges 66 are relatively sharp in order to cut
- and remove drywall during installation.
[0026]  Portions 64 are formed on, and are offset relative to each other along a
plane passing through a diameter of anchor body 12, wherein the plane is generally
parallel to drilling blade 62. The offset orientation of portions 64 form flutes 72
disposed on the underside of each portion 64, wherein each flute 72 extends along the
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.



24 so that drilling tip 28 is part of first leg 24. [00251 Drilling tip 28

. may be one of many configurations, such as a generally «cylindrical drilling
bl ade having one or nore helical flutes for drilling ouj .ﬁﬂy Wdaobr  but
pref er abl yW&3W5183%47tip 28 is a generally flat drilling Bl'ade 62 because it

nore effectively reans out a hole in drywall 1 and clears dust. Drilling
bl ade 62 mi§02Thve Prefershly; thefaxjablengtb MY elrillingtire2hisablerst golargens 1 has an

| ed i 6 i de. jong...ed 8. i i
cdges 66 a iR EP Py RN, @ i plinglie A B PRRi i B A R iid® D "
cutting edgedefifs r dgagedirgslall Dr Tk i prefefiel bdcatserdailling intowansteyal tandst her to

forma pointed tip 70. Pointed tip 70.is relatively sharp_ to event
wal ki ng al 6%@WW%WMP@%FH%’@YB@SW§W§§QWF§ |d§ﬂng,§br3¥1gfgt51§ hor 10.

Side cutti ?di&?% I j ' y sharp in
order to c&?at&g‘%g%g%gve ?g%&eﬁﬁ@%tgg?%g?ggfgm%ﬁ“ﬁggg% 1\é%orti ons 64 are
f ormed on, bafude tred @R fepgrges diymiall \l so tlmt dhuedd 28t does netiresmyowt a hpleaine passi ng

bar i ol 't SAPR F g RahaRnsnt Riungp 5T akBDPb A R HRIL 6% for m
flutes 72 ifdhepasesbooinl inble pleTaiRbS tdtvaRh abag 0. 70actes aid fvbut OB &ichj gtilleach flute

72 extends al ong the Iengt h of the corresponding side cutting edge 68 and
angl ed cut tRef§ Peefeyably gboutp(diaeh. 72 also help to quickly renove material,

such as gy dus f 0 i j | : An exanpl e
of a pref eﬁrﬁgb?]driWﬁ?ﬁ%ﬂﬁglgéis’???@égg?%wt%gﬁﬁggknér?rgﬁgy\géségitségr?ed U. S.

rF:at ent g 38d¢88bed hﬁldﬂe)rrwtﬂctzl g%gé)age}g@ p;‘b@ﬁdrmgwdl Sghawn/cv\,ﬁD(;hnil ﬂa%ged g@d gbr ?t ed N
erein by r.ef erence. . . referably,
he axial 1B IR 3f i FErRGoE A Bt 2 el A e i

E) h; cknetsrs] D%ﬁnddﬁd\\é@b gerilera}llsz&eatrlwafd fdeing ls}idlilgiet BQ vﬂﬂclvﬁ@slahgle@?mh@lyg ibt s drilling
efore threa egins to engage drywa : s is preferr ecause
drilling i r&%wgﬁﬁh‘v@?ﬁeawt@ﬁw%msga b M?%ﬁdﬁﬁs ° materi al
substanti al drligs MVEE, séddad 1ardevs NebtdabeRind Firdt I 24 Rl Bdt sédoniMdgipetddeeadi ng. 1t
is preferred that the drillling of drywall | be conplete before thread 22

engages dr yigdinterfere with e proepseefirvingrashorifintodsywadlt. a hole in drywal | 1.
I n one enmbo@ihs@nt , ol L hng: f i &gﬁ tlwg 0,6
i nches andogg?)%t 1%%?{“’%?@%‘?5%} etl\%géﬁag%cg%?bl@%%c@gc es a}ﬂp about 0.8
i nch, stillofshitr& qxteaflimgatbsiantiblbyithr@igh oiter urface 20 of anchor wall 34 and

through thread 22, wherein one slit 80 is on generally the opposite side of outer

surface 20 from the other slit 80. In one embodiment, slits 80 are about 180° from

each other on outer wall 34. In one embodiment, slits 80 split anchor wall 34 and
thread 22, so that a portion 100a, 100b of thread 22 is on each leg 24, 26 (see FIG. 6).
[0030] Slits 80 extend generally axially along body 12 from a first end 82 spaced
by the predetermined distance SD from flanged end 14 toward a second end 84
proximate drilling end 16. A forwardmost portion 86 of each slit 80 extends generally
laterally to 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 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



[0028] Turning back to FIG 1, anchor body 12 forks at first end 82 of slits
.80 (described below, which is spaced a predeterm ned di stance SD from
flanged end 14 into a first leg 24 and a second |l eg 26.,Fi L G&ols

ext ends forWarAINP83%fo drilling tip 28 and includes genpedr%léﬁaywogaroward

faci ng shoul der 30, which is angled obtusely outwardly with respect to axis
13, as shovpluatitydf@enetalljVinenr portions, whereinsachnpdrtien isdinglell aagelyowith second | eg

26 is nested behind f,jrst | 24 t hat,. second | e 6, dogs,..not interfere
W th the prigeblogs sdlaritnginEni b BRHIBSE i £ HIC" [ GoBSt PR one

enbodi ment , pdrtib$92d Slendd fiof ETHRY a8 f dlit 80 LARCHAAGICH G8utel) wiYh Respert I Of
slits 80 extendi ng substantially through outer surface 20 of anchor wall 34

and t hr ougte anakasacall S, sothatfisstipodion 92n pxtergls reaswardlypnd datenally inwerdbpposi t e

si de of outgr rf 0 er i iment, slits
80 are abouﬁngéa?orr%?r%ﬂ %a%%&g%éﬁgﬁbgﬁsgél%/\c/{aﬁ%%%wg&g%@qg écagdi ment, slits
80 split anpdrcon 92d do tBak secwchd goliodctdb 2Rtendsaedrivaidlyebuyt datériatiy inl dappddeb of

th d 22 is, I 24, 26 Fl .. [0030 lits 80 d
geﬂgfm ly Liﬂ%?mﬁiéﬁﬁhﬁgrsewzw gﬁﬁadém%mg’?c éﬁ?&*g@g aﬁ%ée/'a& ffﬁp?eqﬁoen
predet er m negdofd 86:80% 92654 thaird haes 92 ExtbndéreaVRAIY bit RESANFInaRd 84

proximate drilli ngﬂren_d 16. A forwardnost portion 86 of each slit 80 extends
general |y ppnasitedirsction a$ sichndwpertipe?Ibyet laterally in the shme dirggiosasdirsintial |y to a

f or war dnost ter lgdEe 193 OgAt . Body 12
forks al ongpgﬁg{lsg%oﬁl&r%t‘q‘%}nbﬁ ?1r se?‘ §|C§J8P§§%gr?ggs9g§b% ’?tg's&%%%%htagédao may
extend to askidit angledoftontiadiicent puttions bysatrdhgleef Between tifvaikt 45 handeatiost a
connection @i, land hetween fjrst |eqg 24 and second | 6 , at second end 84
of 11t 80, Y5tuprAmang pabapn abo 0B abbua B GhEs mielEetlY g e B8 34° 1o
outer surfagge glb&imeRCAREp&HENSIa oR81itS BOWTineS gérlckally kearhard fading! €9s 24, 26
can nore easily pivot apart when fastener 2 is driven through anchor 10.

[0031] In oskowémsdiondintlegdbh slit 80 generally has a zig-zag shape that
Each o1 i t 0 RE) ool SGRAISEL 68 9 BhEloh? Heblel 6l RO RREE D, U oF
general |y | iangmr 1 ovinitiendrillingsodé. nintsalotked eeethi Yhhel stabifizeshchorbedyyl2ni th
oot 0 e ASER R B ek AP S TRy U gty 2"
acutely wi t Btill aipeiig 148 242 1rbeviivdtedipars and Wedget linits drywaillt 1. ot iSAso ext ends
rear ALy et Ao L O e oL R il ot iR SRR BRT 1 01 920

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 tightly

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]  Turmning 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.



portion 92a so that second portion 92b extends rearwardly but laterally in
the opposite direction as first portion 92a, and a third portion 92c is
angl ed acutely with respect to second portion 92b so t? IftoRertion 92c
extends reXOPABY2But |aterally in the opposite direc ?igﬁgiaag/second
portion 92b, or laterally in the sanme direction as first portion 92a. In

one enbodi BRMflder 86 ¢kteRdy frdr A réhdRost W8P innBASost ﬁid®4 lﬂt%raﬂygummlyhﬁﬂﬁﬁl slit 80
is angled from adj acent_portions by an_angle about 45 and about

85, pr ef er heey2iie s fpwardmast andwtesmast spd 86 atmcorgltepg stfve ﬁgaﬁs 8} Phouldsry about
65. In  ongy gﬁg&?ﬁqgﬂ%%fg %géesiﬂ Bf deked @(ﬂﬁgﬁén}f gﬂ?%@lﬁa &% general l'y

rearward facing |rst Contihuing with FIG 1,
teeth 90 i fireidgddirdnobehpeivotedd i nterface when anchor 10 is in the drilling

node. Inter ed teet 0 | p stgbilize c 12 .and,.prevent it
fromtw st |[¢{§gt ahé ag%aﬁ@ﬁ%ﬁ%d. F'?f&]i‘o\t’)ﬁ PP SR wnil e

still all O‘G}Bﬁ‘ﬁlﬂe 1%ng%@16g92b@mb)5ﬁidaée mam@e@pmlmdm@m e daavel | 1. It
is also i eved that teeth 90 increase pul | out by enga I&%Wth drywal | 1

at outer siengthcketween flanged endd¥end sipulder 29, may be helwisen hoy and033]  Teet h
00 al so al dubl) 1R, Blerb G babE Aol 08 iffedBld %&t%ﬁaﬁgt%ﬂ?ﬁg 0 can_fit

bet ween adj acent ener " Z, Rown W t Oain FIG 7,
so t hat t@ﬁféraﬂ@abmg@glﬁlﬁmsener 2 and vvedge it into place. In this way,

teeth 90 a t hread |.ock ot of f ast ene ch causes
fast ener 2 Q?‘%Ee JBP&GW‘E?AIWM g}?ﬁgiﬁfago ‘?‘i’cth?ftls %e(ﬁ‘em'hglmﬁﬁ ‘?‘l‘é to bl ock
fastener 2obﬁﬁayawa&mgmtre@%cte@meﬁmg13wm5tsaaqa@rzolaﬁten&sastener t hr eads
9 increase pull out stren th by enggglng and pushln% t eet h 90 to further

pi vot | egs fommardip amﬁaml %PtW%fdlMe ang ¢rakpdimeteshpulder J0¢atents fromeney to FI GS.
4, and 6, fhLsy s1h§gq %, 33”5815%{%&%%18{196%?@?2 t%%%‘&&}blde%f ads rl‘grs%ltﬁéf rearvard

faC| ng so that s ast ener to pivot first leg 24
apart fromaséasimdrz'sglnzﬁn,am&‘mtaetsena@gledspfathpweﬁsfmhldqmﬁ)tQNM¢ﬂm As first

9, 3% A5 U B STBla S hol B9 ol o, Al o
unpi vot ed. o‘ih@ﬂibdameaﬁ shcirldun 30 exckenarbllyiplahat and foves dh yinglé ? withasgsset tot 0 axi s
Fiist | eq 2ASD Vengmoska nabelaligmaey 1o oL echanee: ssudr8hos, 083277
rg/e 832?842 %?\%g%ll S@’; Qﬁf&ﬁﬁly%@w@éﬁ SHHE 130°QH abduR 35GPDSIIL A préFegdbipst end 94

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 dfywall 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.

[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, 100D 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.

10



bore 32 to a forwardnost and outernost end 96 at second end 84 of slits 80.

* Shoul der 30 ensures that fastener 2 does not screwinto drilling tip 28,

whi ch woul dy@sRyesbsAirst leg 24 from being pivoted, [O0@8FUSTHINIIal | ength
bet ween fl anged end 14 and shoulder 30 is selected to optimze the pivoting

of |egs 24, to produce th i ghest . nul | out strength., The.axial |ength
bet ween fl a[rqg en u@gsggla,gﬁﬁl}{eg%fom%%@cgg @emﬁgpgsa%ﬂfoggtha} €% nch and
about 1 i ncheflete@birakily b RisWRED &JaBles, a8d h dofiehasesanfleahepulbu® i nches,
still nore preferably about 0.83 inches. [0036] I.n one enbodi pent, shoul der

30 i s a surfeeagthranehorlQ caparhioye in/drwall &gAngpehesBaving sivitar diengionp, r espect to
h i . |
outvar iy, PR SutARGRT R poiflp Yy ifeher ) O R (e 2RUA0 BRRIRE Y

axi s 13 subesitanaidiyghby teen kaswibtoraehid?e 4 maximamgiulient stregthodf ahrits7013 so t hat
as fastener 2 is driven,

i p 8 cqptacts angl ed, porti.on of, shoul der 30 to
ensure t hat PO} %%P?%@E&QP%" ﬁ’c}lﬂwﬁeg@wl‘ St&*@#@@&‘%"@ﬁ&“‘tﬂs\?t first leg
24 | at er al | yuIRWt. VVhAY Been Kdhnd #8u, eliri&iddtion SHUO b SIRE 18Qan BcliGRPuAbIY Pl anar
and forms an angle ? with respect to axis 13 when anchor is in the drilling

node (Fl GS. st aghighps phouid éhpendy witheo avessgs paeut steoeth ipr ef er abl y bet ween
about 120 a ¢ |H%,)re preferably about 130. Shoul der 30

shoul d be s%’gﬁﬁgﬁg}g@%g?n%a 'y free of defects so that fastener tip 8
easily sli dg046] onGuatingihghin toFAGr htibihe sdlévted spated idistapce S betwkemfst whi ch

m ght cause fastener, 2. ta screw int jrst 1eg.24. 37 ntinuing wth
FIG 6, secSﬁ‘fﬁgf‘?%‘gea%ﬁ}@%}épgga’?ﬁﬁi!%&%ﬁt?ﬂ/snfais@égﬁg?&gﬁ)%ﬁb?ﬁ) Cllgsgé%nd l eg 26
al so i s wedgegheldRh® 14rannddds 24, 2Owillnekdd B8 pivoRd Butw A4ly t66 FATEE Foddloseanchor

10, In one enbodi ment, shown In FIGS. 4 and 5, a partion 98 of anchor bore

32 proxi mat & Begtidrywel sepgce ), causingsamage to gnaradl losneh psrRpckding, 28dso that as
fastener 2 b%g}al‘t"ﬁerlg %éﬁ?béft BF 24486, gge{ﬁ% f;i‘?eneﬁ % ﬁﬁﬁ%&%&gfl%&%ﬁ@ SP”&%Edoon 98 to nore

effectively gs 24 ateral l'y outwardly away from fastener 2.
[0038] As | dasge, fidst eab8awdl e tootfardrambsnged ond i endilegs Bdr26oyilkesbener 2, they

engage and 3 GaRTE s P e 0N By SR 2°
Preferably, daywuth dndrwill kdOeptindid® thehilldut steagthXizhioved by hndheg 1@4FirGnd s al so
can-act as BAPBSIE RATmNP D AT paE Y3 gen Haperneel GRADABRM D AT sur f ace
54 to provi devLmanb&it’50N) Breféraily HEIHMREE239% aitidbo@d0%, 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 about 75% and about 125%, preferably between 90% and about 105%, still

more preferably about 100% 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 % inch,

preferably between about 0.4 inches and about 0.55 inches, still more preferably about
Y4 inch.

[0041] In one embodiment, first end 82 of each slit 80 is rounded to avoid the
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

11



10 WD 2005/ 083277 PCT/ US2004/ 040701 [0039] Surprisingly, it has been found
* that anchor 10, with legs 24, 26 that are deflected outwardly b)/ fastener 2
doubl es, aRgyhfdseeA® cases triples, the pullout streng®PRTARRNGPTY can
achieve in dr ywal I 1. An anchor havi ng sim | ar dinensions, but wi t hout

Shoul e 3% S SRR e R Do R B PR SR 10t 7o

outwardly, hd “}YE%W"

pounds, Wi tdhch®SI0 laﬂpth@axﬂhhgﬁioqal Won'é%hib@dlﬁ{bhﬁej‘r&et\/\wmfa%afdﬁhtﬁ&@tﬁf 50 pounds
of pullout. It has been found rougb experinmentation that anchor 10 can

achi eve puI@h@ﬂ‘too%tnﬂbrﬂgﬂlﬁb“ﬁéaml‘éfhoﬁ obB2 im0 pounds, with an average

pul | out st rlg@qﬂg) lﬁﬁ?el’l ments of about 145 pounds. [0040] Turning again
to FIG e selected spaced di stance SD between first end 82 of each

slit 80 ahd[()[)#%]ngeﬁlhemdthﬂadbjrwlﬁuhmnshmll[);slisiedstchﬂenjtlfezsmﬁslolfdﬁangoo close to

flanged end 14 24 26 t dly too far
and too cl o¥ihor dl?"BHg ‘%}’Wé"l'gmg .;‘EY‘{%‘ ?é‘é@@&ﬁﬁ ﬁ’ﬂgéateﬁfdrywall 1,
such as buctgkduafl dryi 1, eﬁgdgaig%&nauhh&utzz% ﬂ[ llﬁs&ﬁﬂgéﬁﬁ%ﬁe@r 2. 1f the
sel ected distance 'SD i$ to00 Iargmt first end Wi be too far from

B

f1 anged endfastenerrigtolaagipr bare Pgo fﬁtﬁleﬂwspﬁaﬁ&%@%ﬂmﬁﬂﬁn& far enough,
so that leg il ] t gjeﬂ)' | 1 and w |
not optim zs:n t%ﬁder dlc}é\%u égﬁg?%g%gﬁ?et\ﬁ#ggg%%%gnc o¥&S age%{ég’? end 82 of
slits 80 naydmemsqman e@ewerail}sbswmé dmtﬁ)npiaﬂéttargg;hdﬂéammmdtmmungdir!stet ween
about 20% 50O b tween 25% and out,, 4 still nore
preferably f‘g%é ‘é}(}"cﬁl ?tﬁ@??%tzgt i?@”‘fétfwnl %?m‘aﬁ?fmﬁ‘ g5 %% éﬂ{fbe desi rabl e
to positi onfcfrcerdsﬁtoeﬁwplv&zd sitond e the taf¢hihiAg ehode phd Wédghigle 1, so that
spaced di stance SD may be p%et ween about 75% and about lgr215gg pr ef erably

bet ween 909AgARSt drydal lmbwawscrwvs theplioubstesngthobpgchosdQt  100% of the
t hi ckness Tygys ngWN}mg]ancﬁérrl%tmt%Wl m%)fyp? ?%gcoﬁﬁl?éﬂeabﬁﬁﬁ%ﬁgend 14 by a

di st ance SD of between about '/< inch and a i nch pr ef er abl y bet ween

about 0.4 i dghiag tin28 abddesired l@atiomanrieent dgmaﬂllsuxfmeé(bueega@twhy dawenaf /2
nh. 10041} dvonSTRAGhABbwn! Wby ERMHAR BlenBAE: Siliiaide! s rounded to

avoi d the ncen rét €n whi ch woul d
tend to cr au‘anmttmglsuﬁfaceanz,hwh BdyinskRidpaheddver fote séceeend) mXlaapel38,] anged end

Syelet 105 Bpdsofpiod il 5855 ot Sl S o i Uil Ty Butodhry Bhg® 2"
tip 28 drills through drywall 1 and external thread 22 of anchor engages drywall 1 to
tap mating threads 44 in drywall 1, which continues to drive anchor 10 forward until
flange 38 encounters drywall 1, at which point flange 38 may be seated into drywall 1
so that anchor 10 is flush or countersunk with respect to front drywall surface 50.

[0044]  Fastener 2 is inserted into bore 32 by placing fastener tip 8 into recess 40.
Fastener 2 is rotated with a rotary driving tool, such as a screwdriver, so that fastener
threads 9 engage splines 36 to form mating threads in splines 36, driving fastener 2
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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be generally circular, as shown in FIG 1, ellipsoidal, or of other

. generally curved geonetries. Preferably, eyelet 102 is larger than slit 80,

so t hat Iegvs ﬁé éggswcan over- pivot slightly before bodyctdshegissit o crack.
I'n one embddH ?ﬁ', eyelet 102 has a dianeter that is between about 1.5 and

about 4, preferably between about 2 and about 11 WO 2005/083277 .
PCT/ US2004 /it&3idg thegpulloni stiength o€ anshesf K. dbreferably thread 82 is pusitioned ger t han t he

embodi ment B ph enigs i B eokelt «GubBiol yedaifia BOEEA 0Pk "R
wi dt h of aloot ofkhftad 2R oh at Wist bhd bfTegsUB2 6 Gl ddywhllel, e klioeh MFIGH7ch anchor 10

is used includes the steps.of driving anchor 10 while in the drilling node
into drywallP046] 5o ffzﬁlma ggharofths gresent lpgentpﬁmxggescﬂ%mptui that ngagi ng

external thygad tc?i%st\ﬁil tsé‘t}ﬁ@( ¥&ulreslno 4dBfBhb! ﬂ%s%'v@ﬁ&ﬁ&dsiﬁ?n @él?—lﬁﬂﬁfngZ into

anchor bore 32°so that a fastener tip 8 en%a%es an es along~ shoul der
30, cont i nuibehpriwhitbrproddingsnoseneed gullohtrstreg thanouiperabletodoggléboltst arstlemer 2

continues in a generally for d directiaon,.def tin ul der. 30 and

i vot | ng. 1 meF BB el ctys Biohiiet ¢ Sibniciih Sfhhdge BB M s e

anot her untthé me#g8 oPihstallfag & @sentiall£identical @ selfadrllin@aRBion®st §tilbns of the

anchori ng node, and wedging | egs 24, 26_ agai nst dr whi_ch i ncreases
C

¢ gs < > ) wal | 1 ]
the. pul I outPreiiesugipiovseneh asosiaied yat haderypriestalhiomgle bobs, AISHr yval | 1
is typical 'Mdﬁ%ﬁ%l%%iﬂh’tal@dﬁ%ﬁj ng drilling tip 28 at a desired |ocation

on front drywall surface 50, engaging the driver of a rotary driving tool
(not shown)[00&Tich Wahilg thRifoteigpipg witter description offhe inventiomuenablesanenf t t i ng

surfaces 42 .. i i i i I i.p flange 38,
and ot at OB ek RRE ik s P icntE ookl o BE Wil 9

Event ual | y tHeredf, thoge oftargindy skhill willuntiérstand bndlapprediate thesxistaxt ef nal t hread 22
of anchor engages drywal] 1t tap mati threads 44 in drywal] 1, which
cont i nues tGYANTCCRRRENS 624 GRS HiEhY sPeoiit RygmBler FRBANRERL e, ywal | 1,
at whi ch pah#thod haaid eTRSn@YioR ShovRPthedforohet B iabd byl thewBotd\@scitghor 10 i's
flush or countersunk wth respect to front drywal| surface 50. [00441

Fast ener 2 §mbodpneyt aedmpthed, hybpralbembdimentsiand nyethods mathin the sgonednd r ecess

40.  Fast engfita et ihinfibRes Mhilddga rotary driving tool, such as a
screwdriver, so that fastener threads 9 engage splines 36 to form nating

threads in splines 36, driving fastener 2 through anchor bore 32.
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[ 00451 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 al ong

shoul der 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 2Whads defmeatiss second | eg 26 outwardly. In one nmethod, a portion
of fastener 2 engages tapered portion 98 of bore 32 to pivot second |eg 26
outwardly away fromfastener 2. As legs 24, 26 are deflected outwardly, they

are wedged agai nst dnvawel driiftng GRMSE RY udENORiabRIBAGrA2cdBprddnd:her engage
drywal | 1, 12 WO 2005/083277gﬁCT/USZOO4/040701 i ncreasi ng the pull out

strength of anchbpdylbBavilg efi exiapbd flangedrremdend2a dslljmgsfrarit end dnd axgeatally on

anchor body .12 so that the dgi n t ep inc) udes. wedgj,n rt.i on 100a,
100b ot e niudrsd bt Hesbeugns ot neeys oot Saarn g, Rl Gis5%ed chown i n
FIG 7. [QRABL; The self-drilling anchor of the present invention provides

an apparatus that is easy to install so that it requires no additional
steps over a trabeteinosztl wdyffodes, Ibegingingaaich predetehinined pdistanati frgmi sadd eased

|l out strength ble.to toggle bolts or.oth .conpl i cat ed

Copn ot e, TS EoTRARE8 b i ARE OBl B S e REUPTRRAERL” e

met hod of iﬂi'@%adrlliiﬁ% tibSan@Si®Hel @lgbNerhltie Rlakwald fhéing &hbuldér hidi@DoBhsdpr, but
9

still provides hi pul  out strength ‘associated with harder-to-instal
t oggl e bol petwapdly moiltrespdidiorsgiddixisi cul ty to the installation. [00471 Wile

the foregoing witten d cai tion of %he i nventi.on en?ble Qane of .ordinary
skill to make aRewUbsuhROdy Do ARt PEt foF SEEhire ab ST @ @Eust: s9idqe
thereof , thase befe ex@hdiag Ysubktahtialyl krowsdeaigt Aftbeanen®RAE e @tgRnéhRy

exi stence of variations, conbinations, and equivalents of the specific
exenpl ary eviigdicatnertiemand lpedingth faed gdnarallynearwaideiaeingisherlden d t her ef ore not

be limted by the above . described, .enbodi t _an t hod ut. by .al
orbod et s and “NECHOUC RO B her BEETer R Al elRR 1l WertCbel o

clai med. 1giWViRheraBy Gb@waRd fictrg $houldey edff sadll ifirdti 18g, aNLBArantRITingSMOUA a
friable material, conprising: a body having an axis, a flanged rear end, a
drilling fmbeteinessdd lasiarg rieated aparsfromyng aagtheral portion t her ebet ween havi ng

an outer surf aC\eNh%\gegnhsa{fld ﬁl%rt ?e%dan%i s%ﬁiosseggnd leg are demarcated from one another by

a pair of slits beginning at said fork and extending substantially 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 have a zig-zag shape defining a plurality of similar shaped

interfacing teeth on each of said legs.

2. A self-drilling anchor according to claim 1, 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.
3. A self-drilling anchor according to claim 1, 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.
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t hereon; wherein said body forks, beginning at a predeterm ned di stance from
said flanged rear end, into a first leg and a second leg, said first leg
extending forwardly into a drilling tip and having a generally rearward
faci ng shoul der angl ed obtusely outwardly with respect to said axis;
wherein said body has an axial bore for receiving an el ongate fastener, said
axi al bore extefdi ngAsygbsdrdling ahdhpr a¢noodinh teselain 1| whegsth @ redrmast esdiod
generally cylindrical portion and,leading to said generally rearward facing
shoul der; ﬁﬁéf@fﬁ¥§ﬁgaa£ﬂiﬁg?“HggnﬁxhriIIing node wherein said second | eg
nests behind said generally rearward facing shoul der of said first leg, and
an anchoring node wherein said |legs are pivoted apart from one another;
wherein said fifst | AgpcHrdiiliag ander aengrdiag taglaingdnherginedl rqarmast §Ae oAnot her
by a pair o Li .beqi nping . id fork and extending substantially

t hr ough saf%%éﬁ'§¢§m§§g¥gggﬂgHgﬁ%ggag?ﬁggéd of said generally cylindrica
portion, said slits being on generally opposite sides of said outer

surface; and wherein said slits have a zig-zag shape defining a plurality of
simlar shaped 6i nt effsedi-¢igling apphasraceerdmgoip g%mdli whereipsaid dgidligg 4P | | i ng
anchor acc I I | ' - - ' ach of said
i ts ol | SuabsbeafyIg; IR Bl Rl URiEERhecgP RIS BN ABER Gy
substantially to a forwardnost and outernost end of said generally rearward
facing shoulder. 3. A self-drilling anchor according to claim1l1, wherein

sai d el ongated ’f ast éntsli-iilking fashemacsquiing vt eI b aviereinotiticlosgtteke t eet h
engage sai f ast : : i rd debhd or isin
cai'd-anchori e an A IS GRChi NP HRINRD PR Aflebted bk SnPRETY

wher ei n a ashslides tloapdadfgeneath remnean fasiag dhpdder @il cohtihsesiis argenerdidy. 5. A

self-drilling anchor, according to claim1l, wherein a rearnost end of each
one of sai SOYW%dr‘ﬁ%ﬁCU%‘P ety saplegne f%rﬁeg%q ¥d agchopng gloadeqr i | | i ng anchor
according to claiml1, wherein said drilling tip conprises a generally flat

drilling blade having cutting surfaces and a pointed tip. 7. A self-drilling
anchor accordi ng. to @&l sifrdril]inglascheir nceaididg eb etajat ledvherein a portion of said

axial bore proximate said generally rearward facing shoulder is tapered toward said

generally rearward facing shoulder.

9. A self-drilling anchor according to claim 1, wherein said generally
rearward facing shoulder is angled obtusely outwardly with respect to said axis at an

angle of between about 100° and about 160°.

10. A self-drilling anchor according to claim 1, wherein said generally
rearward facing shoulder is angled obtusely outwardly with respect to said axis at an

angle of between about 120° and about 150°.
11. A self-drilling anchor according to claim 1, wherein said generally

rearward facing shoulder is angled obtusely outwardly with respect to said axis at an

angle of about 130°.
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fastener is inserted into said axial bore until a tip of said el ongated
fastener engages and slides along said generally rearward faci ng shoul der
and continues in a generally forward direction until said |legs are forced
into said anchoring node. 8. A self-drilling anchor according to claim 1,
wherein a portion of said axial bore proximate said generally rearward

f aci ng shoul der1%.s tApﬂelfsullhmmamqihosa¢qq>rdlg@tm¢lainh9{ wba'lemaa tirst god agsadhoul der .

9. Aself-drillin nch or di aim in_sa

Cearvard 140 i Ret F APineR TERE Pl Sl et T ol TP O R ROPUERERRY ¥ i o

axi s at anabcungbe Itfa tb@t mgm(ﬂ‘lggmtan&m and about 160 10. A self-drilling

anchor according to claim wherein said generally rearward facing

shoul der is angled obtusely outwardly with respect to said axis at an angle

of between about, 120 e f ding to
{3, as%ﬁ cﬁ‘ﬁﬁﬁ anc%%r agc%rd1® !:lamgl {I{Hﬂ?ﬁ) ?H?Jf' Qhd gfgagﬁ

claim1l1, wherein sal genera rearwar aC| ng I'S "an obt usel y
outwardiy  wiitt s §pﬁ8€t€§'fd1§temc§&}din 3xidSfladjged Pear aﬁgltleato§ beteeh abd@. 2505 ad@. A

self-drilling anchor accordin (% to claim1, wherein a first end of said
slits is sphaed0% diageghteagthradnridanehdr anged rear end that is between about
20% and about 50% of a total |ength of said anchor. 13. A self-drilling

anchor according to claiml, wherein a first end of said slits is spaced a
di stance from sad.d fAawifadtilliegandhiod atdoading so bleinneewhadenud fidbYadofisaidbout 40%
of a total |length of said anchor. 14. A self-drilling anchor according to
claimi, \/\Hé?é‘isr?a%?dfq distanesidomsaidfianged reaf end @a’slpsaé@w 3%ipke tieldengtym sai d

fl anged regf e h&at is about 30% of a total length of said anchor. 15. A
sel f-drilli ng anc or according to claim1, wherein a first end of said

slits is spaced a distance fromsaid flanged rear end that is between about
75% and about 125% of hi.ckness said friable materi

sel f-drilli ng ah%hor ai?@fcfiréllﬂ%alﬁ‘i?(’&?%ﬁoﬁ‘? 172 tQA)Fl‘éF‘él nWherejy & lrséﬁB‘?Bf saddj d

slits is spaceded di SIRRGR T Mssl Pdnd 26 i#BEIBRLbbG B4 YREN about
05 0 sal F 17. A

90% and about of a thickness rla ematerla
sel f-drill abugit 25N @f aakickaeds nfysdid{redbs materiawherein a first end of said

16. A self-drilling anchor according to claim 1, wherein a first end of said
slits is spaced a distance from said flanged rear end that is between about 90% and

about 105% of a thickness of said friable material.

17. A self-drilling anchor according to claim 1, wherein a first end of said
slits is spaced a distance from said flanged rear end that is about 100% of a thickness

of said friable material.

18. A self-drilling anchor for use in a friable material, comprising:

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

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
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slits is spaced a distance fromsaid flanged rear end that is about 100% of

a thickness of said friable material. 18. A self-drilling anchor for use in
a friable material, conprising: 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

conpri si ngaaog®Re &hé Yanlll dsebhasteve RCtdtdi siBlerdalbhg St plaR®phésy favidgaa first
angl ed cutting edge and a first side cutting edge, and a second portion

havi ng a sé@swtr ahetidgylindricehpprtieile and a second side cutting edge, wherein

said first and d I t] S f LRt SAl i ons bei ng
formed on 16 a%g%%oﬁﬁﬁ%ﬁgggg&o%@%e?%gglOzgtzl é/gL ? (Sjlp%ggﬁh(tjst ﬁéér%rg{?%%{gga pl ane
passi ng t hpfdelermined idastaice frodd ssdiftingad tead end; ahtopofitst Gey; anth€s&oRd $&, d body
forks along a pair of zig-zag shaped slits beginning at a . predeterm ned

di stance from s#ihgreln sailedig-eagr sbergd plifs odefing] ﬁsPlquglg}Ya%l s shapetl eg,

wher ei n sai | & I efine a pluaality of simlar shaped

i nterfaci ngg%rgdec o%th?g%aggﬂsag %g?’egs; said first | eg extending forwardly
into sai d gener adill Yir§tl lag ekicadiag fodvdrdlyiing said gareealbl flyt blede wal Bavigeang

shoul der angl ed obtusely outwardly with respect to said, axis, wherein a

f or war dros £nsalty iarwarddaeing shouldergangled ebtuggly opevardyeprithaesiechio &idd

general | y 4 &ar WAL Gl ARJ-RErARRNb IR0 S RIUABE Ll Liks [P d OLUREAPSE <A

out ernost en of sald generalty rearward facing shoul der; a coaxial central
bore in sagehdwillyrehovard €aeng sloalden sebstmgialle td asdrenastmoss and outeandstahd bor e

ext endi ng S%Jbs_t antially thr(gugh said flanged rear end and said generally

cyl i ndri caP! $6¢ essrRlyiBa sl fase HOodrd general |y rearward facing shoul der;
wherei n sai d anghgl,fage fradfld 1rﬂ9ai{irg)qay Fefcby ilf%ahrﬁ eﬁn%g%dfaktg&rnﬁaias behi nd
said generally rearward tacing shoul der” of sal rst g, and ah anchoring
node wher e¢mirab bort dxegsligy @ibpiautddlBdthapgghtsafdr anged ecaareat had saill generally

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

wherein said legs are pivoted apart from one another.
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