SELF- DRI LLI NG ANCHOR BACKGROUND OF THE I NVENTION 1. Field of the Invention
[ 0001] The present invention is directed to an anchor for use in a friable

material, particularly to a self-drilling anchor for use in drywall. 2.
Description of the 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-drilling anchors have been known to

achi eve pullout strength of onl §EEADBRELLEE ABCHPB pounds. [0003] For heavi er
| oads, toggle bolts have been used. Toggle bolts have been known to be

expensi ve, Wﬁbk&%miwlbwo install because they typically are
rilfTing. a

not self-d t 1s needed is an anchor for a friable material
that is easyypt o, i d provides high pullout strength for heavy | oads.
BRI EF SUMV?R&G@%NER%TI ON [0005] A self-drilling anchor is provided for
use in a frj e npterial . the. anchor .including. a bad i ng an axis, a

f1 anged rea[baghd, n&ecﬁrﬁef‘f%eﬁﬂ}m&‘é%@d%ﬁ“ g‘chﬁgﬁép%ﬁlpééé%\iPWFFﬁ | portion
t her ebet V\Bqﬁrtfb@}éﬂ?go 2Bel 2t Bing Si¢HoR €2 u¥é inirpwdllr ead  di sposed t her eon,
wherein the body forks, beginning at a predeterm ned di stance from the
flanged rear end, intgo a firsf |leg and a second leg, the first |eg extending

forwardly 4 Rescriptign pf thekelatedA®nd having a generally rearward facing

shoul der an%I ed obtusely outwardly with respect to the axis, wherein the
body has anlV882lal Bwsqmﬁlé@eamaégwa&mmm%m@mcaenrb@ axi al bore

extending s Nt t DO, a e.genanal |y
cylindrical dﬁgﬁlﬁi gdnﬁghésﬁ ;eégol ng %%%13 rgﬁg‘gﬁ%?gﬁ%g' ?%gre&v%fs (gglfn% shoul der,
wher ei n t heanaimrhbavertgsn &naivi td dchigvepdbutdtengthof phly abewdido 7@ goundst s behi nd

t he general earyard facin houl.der. of ,the first l.e nd an _anchori ng
rode” wher el dine. FeeaRElaAh, Sty ik pVetientussie Tarelf ot oo B " e

sel f-dri || ilagwane be expeayive\direlidblepindaliffiaglp Bihstall Betabisexhet fypichlly ¢ | eg and

t he second | eg gei,ﬁg dermarcated fromone another by a pair of slits

begi nni ng aRotEel ek and extending substantially through the outer surface
and the thregeol g isgﬁe@@édq% hﬂa&ﬁbﬂfﬂfiéﬁ%ieﬂ?@ﬁﬂ%ti%gﬁiﬁstm‘&@l its are

on general ly opposite sides of the 1 outer surface. The Its may have a
zi g- zag shaprevides high pullont swengith for hedvp ldads.er f acing teeth on the | egs.

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 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



[0007] In one enbodinent, 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 di sposed
thereon, said drilling front end conprising a generally flat blade

including a first portion having a first angled cutting edge and a first
side cutti v : v utting edge
and a secor@gteglg‘ggaceu |5216§1§ ge, eQ%eéiea%%h%?edgﬁFmggﬁ%gﬁ ékeé?g%&g%gl ed
cutting edgesh dwthelegspoi nt, said portions being formed on a conmon |ine and

of fset rel each er al o | an t ugh a di,anmeter of

said cyli %‘Mﬁal QLB(?P?P’B %ﬁ%‘r%? PJEG %59‘})’?@}%%&1 B}ﬁﬁ ‘g“%ﬁri‘ fi%f  zi g- zag
shaped sl i ta%lm@@cgﬂemnaga&ﬁu@gﬁaﬁ%aaﬁdmg&féramly%yﬁ:m dﬁo@t’i@rﬁal d flanged rear
end, into a first second | eg, wherein sai -zag shaped slits

define cr odquebe@wmmevmgmputatauﬁgcq‘ééh h thsead disposed theyeon, g@uldn ingst | eg

earvar d f ARk g ek bR R fl AR DL Ko Rle AR B | 2°00TT

axi s, wher einpled chitinyedgéamng b ﬁmrside outting e@phmn‘ ses@rdbostion Iavingl d sevenda

perimeter of said  generally rearward fac|ing shoul der subtantlallytoa

f or war drmstanﬁlﬁaC%P%Pﬁiﬁ?saﬂldéﬁﬁ"mgﬁl\gaﬁ%n% r\gﬁ@rgm,s F‘?ft?Pﬁg shoul der, a
coaxi al ce %hpal_}r;]gw ener, sai d
central bo;yie]ﬁ%gt en ﬁ%@gu staht | Taﬁd;ﬁ(%ﬂﬁérgﬁgn@sfg@a%nqa%ggg&@g@gnd and sai d

general |l y d;ffsetrrdlatmato epch otherralang planediassing throvgh a digeneter af bajd r earwar d f aci ng
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DRAWNGS FIG 1 is side viewof a self-drilling hor in a drilling node.
FIG 2 is aseprraly veaswprd facingshaelder anglef pbﬁugelamtn@rdly With FRspeit m $ai1chg node. FI G

3is an ele I il ' anchor.
FIG 4 is a%@sé%@rgﬁlfﬂﬁ%&ﬂxg%tp% %;Béfle Tﬂlgls% f(galnc sgd(r%IJ I'n "|e d£| | 1'i ng node
t aken al ongpnkratlg rehrmdrfacﬁi@hoﬂdeﬂuatmﬁxaus tea ﬁ)ewandmnal ang Ioettbtmd')stbiltb sel f -
dr|II|ngancor|n e dri n t aken . I|ne5 N FIG 1. 2 FIG
6 is a part?aﬁ’dsgef}%m@%?m‘ﬁac&gg%‘g?ert%%o ﬁfg\‘? é)ﬂXIfol nstalled in
a friabl e rmdieingah clonbee tisenanNsatd angalitode é:aatdﬁig@ubst&tmly%w@ daRigs of the

anchor into_an
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.



anchoring node. FIG 7 is a side view of the self-drilling anchor wth the
el ongated fastener pivoting the anchor legs into the anchoring node.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0009] Referring to FIGS. | and 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 drighkhi fI . : 7] i i .central portion
18 t herebet W?é(h Q%xﬁpr‘i‘g{%%ﬁ%g?"é ?ndgl%vg%fgﬁg%uw .l%n‘%ﬁch%g%}@ 1§I%S posed

t hereon, filableanaterdiaddyheisin bun elongatedstamdr fpiadting legsed diecanohordntodinst ance SD
fromfl anged, rear nd 14, into a first leg 24 and a second |leg 26, first

|l eg 24 ext UHEPHRETSHSwardly into a drilling tip 28 and having a general |y

rearward facipig. #RouidtehevsOf ABIHEMHDRAL U8y withWedrbated Phskdher €SPECt to axis
13, wherein body 12 has an axial bore 32 for receiving an elongate nounting

f ast ener 2pivatingithe pacher Bes inga baahehgrisgbwdantial |y through flanged end 14
and centra rf i i r 30, wherein anchor 10 has a
drilling n@%@ﬁ?mghﬁﬁg{gﬁggm&éﬁ?@a nd shoul der 30 of first |eg
24, FIG foo0end RefaiishIFIGS. k7, Wrelfdrillingegsho? 40 iPdhowndopusédt ed apart
fromone another, FIG_ 7. [0010] Ancho or use in friable

. . r 10 s f a
materi al , SiAbke materialygush ps drywall . Ancher; lﬁdn‘g‘é‘*f’sérbf’ii}éf%h@“?%a‘b‘ﬁ}%&’ @ 1. Anchor
10 may be W8 o diritdd £ 1 i | dehd e, as shown
o P, NahgRed o A8 o SMAEAK ROTE NERAcly HRiadHl chl pofRAC B0
thread 22 &8 dmyebstwheyharing dn owerrsurfdced{owigh aﬁmeﬁdri%i?i/spmﬁdlthqrew,t h increased

pul | out strength, Af chor.10.1s | _ f is.lnserted

t hrough ar Wﬁ@%@h@@aléggfkg’t%gg %Sjrng aéﬁ’roefi&g%@%%f&itﬁ& S osqf ﬁgﬁiagé?de% 2 can

S Upﬁor t arthdl4 idko aﬁﬁstlegm aridl a gsebmgltlsg g@,gmtzsg zmtmdmmwa;dlgmﬁo at he .
anchoring npgde, as._s in FIGS and 7, so  that _anchor 1 as i ncrease
pul | out st rd@ﬂmgmp 20 G ing  geRAr ISR AgBR Sh‘%‘ﬂ%&@@ﬁ%&?f‘{ HH¥Hr ywal | 1 and
hi gher pul lgufar@lyvatdedbeatts aid 85! widr&if B84y 2 Ndn akidPEdRE §2 for rédetilg [ 0011]

The friable matefial maybe one of several” friable materials used Tn the

const ruct i @n clongeis mopnting-fastemeri2t axial boeesiZraxtpndingmuhatantially threughl e 3 to the
friable rratfﬁ%géﬁend' 14 288 g&{trai oﬁsﬁﬁgﬁéﬁeﬁ mﬁ@"gg?mgergh g/g%gint ?ﬁorﬁ%n be

nounted to rrabl’'e naterta exa material is gypsum
based drywdlat a @rillmgaiodasvhistetn spemsdilep 26l ngstsehhchinslahoulderdOrof finst 1ég B emar k

SHEETROO B L UM 8 s bt (1 ckness T
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

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 trademark SHEETROCK by United States Gypsum. Drywall



t hi cknesses, such as 3/8 inch. [0012] Turning to FIGS. 6 and 7, fastener 2
is preferably a threaded fastener, such as a nounting screw, having an

el ongate 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 Co rse Uni f adi n ar ds 9 can be of
a- speci aI aﬁllgf%@%ﬁaﬁ‘pﬁ‘? tg&ﬁ&ci#%(sg\lm%lhibpg lfg‘?}ﬁ?n%fel Tandard #6, #7
or #8 UNU ﬂﬁg&@yges@aaljsaﬁgmagr 2 may have a Phi I | i ps recess in head 6.
[ 0013] Fastener 2 may have different | engths to accommodate different

t hi cknessesl 0421 of MJPS fFIE:S. pread dr fasiexer 2ispnetarably o threaded fagteasrotish t o ext end
through — arg E%oﬁﬁnﬁw&{’%&@i&g an %Bn%\ag@ghaLﬁﬁ he%d%rbg dsaﬂ@ Hluﬂ%r 30 and

pi vots Iegs y to dge 1nto ymall stener 2 may al so
pi vot secontlthk@the? 6Shank we fattonet bnmhldgethreadw wm;ohmngag’b.wﬁrhorewuﬁ)l e, for an

angth of BBtEAN TBAR ol prteieRa sin B eka SR ued AeT B, 6B bt veen about
1 ' /a inches,RaHCEH:? C) drmﬂsmﬁe gmthreaamg orl@mremrgaéah)seapaut 1172
i nches. ANCHOR [0014 Tur ning to anchor 10 includes a body

12 with a fspegializad ﬂn@drforem;dm@xamleafa@rpmﬂzmy erapstandaryi61 87 getePNd v
opposite fl drical central portion 18
bet ween flaﬁgg’dglﬁ%gtfiignrgwﬁv Ilpﬁﬂﬂg%&éf%m%%%ghor body 12 has a wall 34

t hat surr OL[OOIB]a gM&maMmaﬁkax&Idlﬁ‘aeﬁt laiptisao acawerhodangdifferestt ener 2, wherein

bore 32 has a eIo i.ndri.c orti raply, anchor
10 i s made Fi° &MP? Ep) ]i’léfyflait bgoaggg@g&t?p)ggldftix@g )r/ei nf or ced

nylon or IOOJIN&&B%ﬁd%&@z%ﬁﬁaﬁfd‘stehéreﬁerfg@gdafsﬁmﬁ@éiSUIaIE Mvotsaugeear26.anchor 10
can be made fromother materials so long as it is strong enough to withstand

pul I out ancPus#El tp gredgaingndmwatl dr @astwramabr@isomvot[smm egRfchor 10 has an
| | engt t el ength TL
of ¢ hr ead 3 el sheeEyEPBINAR T, BB Bloptoll gl SHIENGR BhaviBER tenPlhof ST0 1, O
anchor 10 iabopt b6’émch® fastenérdngasahavhl,a 1&1gth afitetvBienabeutdaiath dndrbowiough, as
d bed bel t t.0, f t
nand! e and O DB R PPHG T ISR PR PSR 4R B short or dr i ve

time so thagrefrdbbedbotanydifsted | a plurality of anchors 10 in a relatively
short period of time with a mninmumanount of effort. In one enbodinent,
anchor 10 héycéllqlf%ngth L of between about 1.5 inches 4

[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 handle and to
keep stable during installation, and it has a shorter drive time so that a user can install
a plurality of anchors 10 in a relatively short period of time with a minimum amount
of effort. In one embodiment, anchor 10 has alength L of between about 1.5 inches



and about 2 inches, preferably between about 1.6 inches and about 1.7

i nches, still nore preferably about 1.67 inches. [0016] Bore 32 is sized to
accomodat e fastener 2. Preferably, bore 32 has a dianeter that is large
enough to receive a #8 screw, or fasteners having a smaller dianeter. Bore
32 extends through flanged end 14 and central portion 18 up to shoulder 30.

or oxi mat 6 SHGRPAgingise B LRl bR Pl 1 iofiR 8 9% 7 iROSP bt or bet ter

engagenent moR @k deably B64eNET indhadnd | egs 24, 26 so that legs 24, 25 are
pi voted outwardly nore effectively. Tgﬂred portion 98 rra)é taper at an
angl e wi t NOPEHpecBored2is iged B asromiedaiptaptonts 3y Preferably, based2 hosa preferabl y

bet veen ab8ihetOuand 180 toud1o Sid o pREGy B HhRHARKAPRLalG: and taper ed

portion 98 nay begin a XI a engt rom s of between
about 0.1 dimabes Bnﬂd3alemnd§)thﬁ>ugh¢1m@d edeth’gral‘porﬁmrtmmtoabout 0.15

i nches and ,about 0.17 inc strII referably aboyt .0.1 i nches.
[0017] Wl $hoglder3q, Ifllr?EPG dimegt, W‘h‘PF(lfggs‘lea@f aR ‘ﬁngé’fgﬁﬁe%% splines 36

prot r udi NGniREl A shouldaKes & tiperdH tBwRi A sBoulder 30REpRVINe THY UeliBfenghodmidat adapt ed to
engage fastener 2. Fastener threads 9 tap nmating threads I n spl I nes 36 so

t hat fast ehﬁweal ﬁas:enqrﬁraaé&gsg% 2@?@1&@&28\&4125 appivated ogbvardymares 36 ext end

oubst | oLt SRy by O Dy R Bl ORRELs I 11

out si de di aa%araboofS%aneaboah%ﬁnireﬂerabryb‘eaeéeﬂrawut20° imdtabnuttzoasstﬁrrall as the
root di aneter stene 2 otht S 6.are t y fastener 2 to
form mat i n&OT%H’rFéH@’ alppg T £ t)eper Bomgfr%ﬁ:?l% C%Pﬁqﬁlgg&@% ®he interior
of wall 34gh# sﬁ@ﬁl@&tﬁfbffb‘étwéeh%oﬁtf@q ﬁfzﬁe@ﬁﬁd é’d%ut 08 ched Prev&ebly of - bore 32 is

smal | enough so that the threading of a #6 fastener 2, with an outer
di anet er obetaseuebayt 4358 inchehandeabaut Gl isghesritill nyge prefratdy abaui §16t he i nner
di aneter o | 34 is |arge 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 {@A7hal IW3H 34 hmyanqiu@‘aasetefehthaﬁddhndeprbferdbtweslﬂﬁehm an inner

o ot or abl 5 iy i e E T B Y2 theidn aelts 35 R dHentts PidiEng o
preferably fakaet 2. W&&nb%fbad@ﬂthp&ﬁdﬂn?@l&eaﬁ uhépmeaadw ik fastéter RG§ Ween about
0, 015 inch and about 0.045 inch erably between about .025 inch and

about . 035 @ﬁ%ﬂﬁ“ ¥ engagedith SB]FI%?PéEagl’l}ne&%@E’Eten%b?tﬁ‘gﬁnyél&"?%@et he effective

i nner di amehffe 1gtiPf trd32.at splines 36 is between about 0.11 inch and about
0.16 5
[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



inch, preferably between about 0.12 inch and about 0.145 inch, still nore
preferably about 0.13 inch. [0019] Preferably, splines 36 are in a
configuration that acconmpdates nounting fasteners of various thread

di anmeters, as with the splines in the commonly assigned U. S. Patent
5,558,479 to McElderry, the disclosure of which is incorporated herein by
reference. . | 0Q : L nge 38

havi ng tor%%@I%%%%hgﬁgﬁﬁgﬁg&gﬁ@ﬁ%@@@ﬂ@ﬁggéﬁﬁqgéP&éé?ﬂgh rﬁ@gﬁmﬁ§ﬂa driver
(not showndbhousOdBimd surfaces 42 in a Phillips-type recess 40, which may be
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with FIGS. 1, 4 and 6, thread 22 i's disposed on an outer ~surface 20 of
central potkS.PatenBS5,a5t4 71990 plakideter thedlisclosera §& mbich isincerparaieddierein bvhen

anchor 10 isf installed so that the load of Article 3 will be supported by
drywal | 1. IIFRYEad 22 taps a mating thread 44 in drywall 1 so that an
eng?geﬁﬁlnt [MBI)]/\BelrFlléﬂgﬁ@lam 14|26f aaagr@owml iélcmdéﬁamﬁﬁghﬁhgﬂxqu%hr ead 32 i's
referably generally helical, _ an i,nc es,a crest. 46 with a crest dianeter
IOC and a r obEnsIgting surfeces thersin foﬂb@ﬁ%f‘%?’m;\{",ya%vﬁ 1ok Shof). Uk Bhee bet ween

crest 46 a@grfa{c%)?Z &ﬁaprﬁﬁigg-gge:r AN @ﬁicamag'ﬁe dmgg& %ﬁd@bﬁﬁ {oarge to

maxi m ze the surface are read 22 encountered by drywall 1, increasing

t he pul | outmiginriznepmiroutT Aackordtis nlieﬁmvéﬂserfna@aéiﬁf dritiptde Hy 2 hangdypavested n
iall he.. i €8s
enbodi mont “opHae oTRehial Be %oy il SbuRer bUERRe SF by 4B L 1 g

as shown i rrikéG. 2. I n one enbodi ment, the dianmeter C of crest 46 is about
twi ce the dj ter R of, roqQ 0022] It .been found that engagenent
wi th paper %@r{in Fﬂ@lqnglgg “’s’&‘rﬁgﬁ{@éﬂr@fﬁ’ “Wg?éll? 3‘?&"5?@9‘? freQuter subst ant i al
portion of shﬂs'ce%dfcaﬁfav\?&ﬂo@mmis%ﬁbm £ tipREdmeht with 19rWhent 1S

al | (FIG 2) of th d

preferably that the axi ength TL read 2Z be | ong enough so

that at | easchoil@ds ingtplded sq thaj the ledd efiartéciel3 w2l be suppgaeiey dewplhd. drywal | 1 so
that thre . | en anchor
101 s 1 or oo F2qAT ik BAPE! il | EPpl Y hger il A Bl e
axi al | engt2? antl dofwalk tis ecedn@Pishesl. Gdrend 29 isgyeferably genenatipbelimhdndbout 1 i nch,
referably .betyween about.0.7 jnches and, abo .8 inches, still nore
Breferabl y 13@8 ao%f?sg%‘."‘tgé(i%ﬁ&ﬂ‘ﬂ?ﬁ‘iﬁa‘% %fﬂ??%%!qavéﬂ%?m&’"g,&a?ﬂﬁ{? B‘pper end 58
of thread ZAghdréin$tizadigshct betmeed treftdld add rdod 48wt Mhexthivad keifkk HdS wheivelyl ange 38

and thread end 58. ck 60 allows the
- large to maxi%ze 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]  Turing 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



6 upper surface of flange 38 to seat at or below the level of drywall front

surface 50, as shown in FIG 6, because the discontinuation of thread 22 at
neck 60 before reaching flange 38 creates a space in drywall mating thread

44, which all ows conpression of adjacent drywall | by flange 38. Al so, neck
60 ensures that thread 22 is spaced away from paper 52 on front drywall

surface S0ypSQ shifie of MaRSMS 43 SR o Rlowehe RaEl df@?;f&ﬁalﬁ@ont%ﬁﬁade\m;sis it,
drywal |

creating an ‘undesirabl e appearance at front surface 50. Neck 60 can

have a | enghdwmindflGp6iheeayse fhsoliscoptimntipthefithrgedi22gagek 60 beforeamachifigef er abl y
about 0.07%.] 4 i A i , Ll bel end 16 is

I oc;t ed ge%lgir‘ %ﬁ%hycrggg%ao%}at%ﬁﬂrgﬂgggﬁéﬁgﬂr fgd ﬁgwc]}} ?@gr‘?é c{) I yéf%bl?gf connect Ied
to Eody gt _adfaic:ién!t Hngvagr‘ld))&ﬂaﬁge 38aw15r?4me1:h66 ensutd thad tlge@dl 2|2_ islspadbway ywal | 1 as
anchor 10 is driven a user so that_ a _separ rilling step i.s not

requi red. B PAPRE4 ot fr5nd %W@‘i St s M&?ﬁgﬁﬁf‘m@ FRgee PAL 2 hat
drilling tigg@si® &&ﬁﬁ%ﬁﬁuﬁde@ﬁamé ﬁﬁ)ei@llﬂnce[agﬁlgl?c]r(]iﬁéﬂ dukfale 56.PNE& qrybe one of

many configurations, su as a generally cy cal drilling blade having
one or nor eahbiveadength bt efdbetweendbout 0.03gneand dbguidl 1l ingh, praferablyabéwr abl y
drilling ti 728 is a generally flat drilling blade 62 because it nore
ef fectivel 'Qeia% out a hole in drywall 1 and clears dust. Drilling blade 62

may have dqoougie]} r Ogurﬁﬁﬂgtﬂaglﬂ&) lﬁGS.mﬁaﬂdﬁ,idﬁllig%@hdmﬁtilbwg?cﬁénbgﬁyan angl edd
cutting edge a, side cuyttin e . Preferably. side cutting edges
68 are pr ef@P%*le?pa@@?@e?néW‘yA%aﬁ*as%eﬁggsowa%w&ﬁog%{ysﬂ ,um.ﬁrf‘&d;ﬁé‘? ed cutting
edges 66 arg gnabied 1095 VAN Hobud\@ywhil 8§ Alchdr 10NVAA ML LERE fPthatL fOorm a
pointed tip 70. Pointed tip 70 is rel atlvepl()’%/B sharp to prevent wal ki ng al ong

front drywedeparatedtilling s6 ig net ragpireds Daillingitipai$ estendsmwardisofrom firstdegcut t i ng
edges 68 a cUt.t 1 4. 1.ahbg relatively sharp in order to cut
" Pl G P BT SRR R

and renove ‘dr u T10026] Portions 64 are forned on,
and are of f{§825]r el Briiling tipo2 e bebdircsf neing nenfaguratibas) sughas i gegerathy ough a

di aneter of anchor .hod , ,wherein the plane is gener.all arallel to
Gr 1T g bl kB Rk bldebivige Sunoups KGR fte P ein bl iy os 75
di sposed onyt pRferasle il R 7Y 2508 6lreRGhlly M dfking VREE 62 BeRasdit idod € 72 ext ends
along the length of the corresponding side cutting edge 68 and angl ed

cutting edgefesBvelrregmsout 7holgiindrymaild apdclgars dusty adeef2anayatavesuch as

gypsum dust, . f s 62 §hiSindch S5 | - dgg )gﬁgrgl e of a
preferred d??zﬁa?loade S:&sa’ gléscri bgdgclgr{r%&%ﬁ%dsg%rgrﬁr%%dﬁggs? ngg . S. Patent

6, 382, 892 t sid+-anitpigd ¢dgg 68t Recfetnblylsisiontting edgek b hreipseferably@epenlly ed herei n by
reference. 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.



7 [0027] Preferably, the axial length DL of drilling tip 28 is at |east as

| arge as the thickness T of drywall 1, so that drilling tip 28 wll
conplete 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 wth

t hr eadi ng. i S t r L4 dd l ete
bef ore tﬁrég%@Z ?ﬁg%gdysfglreym }eh%ﬁsﬁ} ?ﬁcﬁlﬁ%%%%fs%%%g%leﬁ%&ﬁ@%m out a
hole in dithivkdess T of dunywalhé, sorthatdiribténgt tip 28 willl donplete its ddllihgbefare tbregd h DL of

bet ween ab 0,6, inches a ut 1 inc r ef bl.y. bet ween .about 0.7
i nches andagg’(‘? S&@gﬁﬁcﬁyw@f?-?}?ﬁs E%GBF‘SP%CBBSSI@&M&O W%ee?ﬂéﬂgs[ 0028]
Tur ni ng bagkadvinkd &zialll; thnghk nkehal substattifll; sidwdr ot ldriong tBrdug thel i ts 80
(described bel ow), which is spaced a predeterm ned di stance SD from fl anged

end 14 i nteaterigl withthreading 41t ispyefarredtbatibe delling of drywall il becgmpletext ends
forwardly i L] 4lok j 1 aél 1 Hﬂfﬁ \{?{”d facing

shoul der de,r&o\%ﬁﬁ%%dijsz%gﬁgeg ob lgs%gldflﬂmoru vvar(gﬂ%gﬁé\t?%#(r“étgag{é)c ‘to axis 13, as
shown in Fldgwdl 1.Viheomeambbditmeif) diilingtipt28éhas al tanigthi g oftwetiecensaboot @6 | eg 26 i s
nested behi.nd first |eg, 24 so, t econd | 26, doe n i,nterfere with

t he procesd® Sa?‘filhoﬂbpﬁﬁ%%?fe‘fgg'me%?g%ﬁ% lilghe[s%‘géioufh'sd’i‘é" ?fﬂﬁodi ment ,
first leg Zflode$r F'Ca%&@/éfih&m second leg 26 by a pair of slits 80

extendi ng substantially thr Oll;lfgh outer surface 20 of anchor wall 34 and

t hr ough t hri@828122, Twimingdiagk orfdGs 1. anclgy bpdy bhfoglenat diagtiend Bhef disp¥kit e si de of
outer surf . ] . i j 80 are
about 180 1CERrRLSIREY khfnd Sed, b FHmifed (i cEIBA R cant 15, 70 34
split anchadntowefilst 18d 24 aal a sdeomblig 28, Fasi 1¢gd24 exderye farivardlyl id@edrillifftip of t hr ead
22 is on e l.eg .24, 26 ee FI 6,) . 3 l.its 8 xtend generally
axially al %@dﬂf}uﬁeﬁ genesHiaefve fa 35@?%53{%@@“ i anllSSB't?t@ erm ned

di stance SDyitwaily willdaspecefdthxist 3 8YEhoGman FET.ANAVE&Athn8Hor 109 tht e drilling
end 16. A forwardmpst portion 86 of each slit 80 extends generally

lateral |y t4érilling mede seqoad legetodp nepteddebind fisst legP4spfhat sprond 198,26 dpeg
forwardmstn&merf&g%rmﬁmﬁggtp&?\gﬁggﬁﬁgyn hto gl}p_ut er wall 34. Body 12

forks along slits 80 into second leg 26. Slits 80 may
extend to al082%)i t i dmonsramdiodiment,dirstdeg 248 dbmersated from sebeud lehi26 by  paix

connecti on gf A RELMESIn Lty [Ehef buRRUERE 90 IeketoAon 8 agPoond end 84

of slit 80, but prefer tend conmplete 34 to
out er surf atheoul threads2; evhereincheS4it 8@is calgeneraliynth® bfposite sidoof haér | egs 24, 26

[0031] i n ontliekaBarmE heah oL 1nota sngariaieat FyS RS R0oMY S agoshape ¢ hai
defines 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] In one embodiment, each slit 80 generally has a zig-zag shape that defines
a plurality of crocodile-like interfacing teeth 90 on legs 24, 26. Each slit 80 includes a



a plurality of crocodile-like interfacing teeth 90 on |egs 24, 26. Each slit
80 includes a 8 plurality of generally linear portions, wherein each
portion is angled acutely with respect to its adjacent portions. In the
enbodi nent shown in FIG 1, a first linear portion 92a extends from second
end 82 of slit 80 and is angled acutely with respect to anchor mall 34 so

that first ; from
anchor wal P%%HBP%%E%HS)%%}&? gé’ﬁﬂ%?ﬁg?g‘é@ﬁ&g‘éfyﬁhwr espect to first
portion 92aespenttdm adjeentybridanst |Imthe9ﬁbo®mmmhewnaaﬂ(hrldhﬁrstdh1emat erally in

t he opposit directio s firs {i.0 a, .and d rtion 92c is
angl ed aculpf-ﬂ't \?P?ﬁ“?’ggdﬁoé‘?s“t%nég’mﬂf @@2”1“86 S gele “{eiywﬁ?‘ﬁ?%p&cqportl on 92c
extends reas m@ﬂ Walb3¥ sd éxbefidt pott j?] ibrN9ZahRtendiRQNat dy Bhd REAIB indGrdlgcond
portion 92b, or laterally in the sane direction as first portion 92a. In

one enbodi A9H anchercH b%ta.ssepndmmog?@b ispmgled apuiely yrithregpestly Bbped slit 80
is angl ed d about
850, gr ef e aﬁ{@n@gh?&\/\g%{nseg {’&@8’1 d%g%?h%?&gt {‘ﬁ&?ﬁlﬁﬁpr e?é%a%?y about
65. In do?elnemhmdis rri]’mq)ortfmgm arﬂ;atth@por&ﬁw:mﬁs sﬁg‘lécbaoﬂfblyiwithﬂeq)egeqeL a::: )c/;\ .
rear war aci sho irst ntinui.ng wit :
teeth 90 i FEWPf ettt :%g &}a?gaﬁf@n m°ér9f23 é@ﬁ%@ﬁ ¥ip et he drilling
mode. | nterd gm@ﬁm%%&ombeﬂﬁh@bbldrwerﬁmme &ﬁ%’dlﬂe@uoxﬂWﬁﬁf event it

fromtwlstlng or buckling as anchor 10 is driven into drywal I 1, while

still al | ovloripn 92gs Iipane erabadimend, garlypartien eaP2b, J2el etfeabeia-zagsbapsdywal | 1. |t

t outor sot L8 bR ok banthordlh BTl oy AR BB b5 Teetn

90 al so ai B5Pyprefembhibetwern aé)bue’ﬂ)gtahd aﬁouta?ﬁi’rmﬁl thorelpeefanably dbeet 66°9dncan fit

bet ween adjacen hre 9 of f e .+.8S sho W|tht th 90a in FIG 7,
so that T eeeRmYEvEHGasE Pabions 3 o 0 Rt BRI Bt Bt thi o vey.
teeth 90 acghomaetag.oddmgﬁ}@ mck on both sides of fastener 2 whi ch causes
fastener 2 to he nore tig t%Henga ged wi th anchor 10 heI ping to block

fastener 2 HP¥h pupPPtﬁgmtﬁJWl @Hgé?ﬁ@r?@ﬂ@teﬂ%kttﬁgmﬁbé infgrfaceggheBner t hr eads

9 increase t: n urt her
pi vot |egs g%h&gglsog%t\f/\lgr T@g'?%oc&e g‘#ﬁ%dgtg I@Hfﬁ %&bﬂtzg%%&% |%g to FIGS.

4, and 6, fandspnre\{eetglt frami thidtingos backélh@as @ehorao igvhii e inte drgeakd riaWhye rear war d

facmgsot { r, 2 hvet. first leg 24
apart from Q@ﬂ%}»@?@@&%ﬁ% t‘?gﬁ; gﬁ‘g&g reﬁgééﬁm °h%’§i‘§?1’?3'n 2‘%118 ralsgo As first
leg 24 is bhiﬁemmadeéﬂy 90 asﬁrmepullbut by mghgm@gutadryrv&ll/\leatgmri sotfacezywal | 1,

providing a hi ghe ullo ththanlf first leg 24 were to remain
ot vot od. “EiutAgRer Bos et agHogg modé

[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]  Turning 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.



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. 9 Shoul der 30 extends from a rearnost and i nnernost
end 94 laterally outwardly across bore 32 to a forwardnost and outer nost
end 96 at second end 84 of slits 80. Shoulder 30 ensures that fastener 2

d t ' drildi [ ' | i 24 f
bt ng ot voshgac Bh3xbhd sl rigfod nd WAL B G4 1ALEHE Bhowaldlf Hrdg€9, 24, O
30 i s sel ebéred2t@a fahidimostardvatdpmuaichd §6 af sebadnd 84 of4dits 80, pBhehlde t he

hi ghest pullout strength. The axial |ength between, fl anged end 14 and
shoul der 28V gesyres dhap Estreen? dass not screy kgl thﬁiB&’PChl‘”‘?‘ﬁ‘iﬂr,e"ﬁ%ferably

bet ween abg%t%ggeﬁdﬁfp&ﬁ%gﬁgtﬁgbout 0.9 inches, still nore preferably about

0. 83 i nches. n o odi ment, shoulder 30 is a surface that is
general |y {036pd Thotxisblengthbetwren lyngeidend 14 spbshoulder Hris belectedktes 13 so t hat

shoul der 30 _extends. for dl | aterally. ou dl I enhodi nent
shoul der 36ptg}g{zgﬂbespl¥c}%\lc\ﬁﬁ]e s%%,?)&ﬂgpro&u 8¥ug§§ﬁtt\§ﬁhlt g%%‘@ﬁ'aﬁ%?’@ across
bore 32 t 0ldnth K¥WAh fahS&@ @l 186h8 sHouldep 20 A be Betwleab4ROEY idchl &ndlri ven, tip 8
contacts an_angl ed portion of shoulder 30 to ensure that tip 8 slides along

shoul der 3@b¢w 1dagh, areferaiin befgen atiout QB inches and abayt &Linphesctillm@er y. In  one

enbodi ment g% is nerally planar and forns an angle ? with
respect toprezm sg’%g(;uvt\ﬁgekr? 1121%‘% or is in the drilling node (FIGS. 1 and 4) of

bet ween abd9836100 Inane embodimeditthouier’@isatsugfadedbatéegenadoiyangl®d and about
150, still re preferabl, abqut 130. Shoyl der, 30,shqul d, be snpot h and
substanti aloggxselyggtw&ﬁl&g@%&?eé °E“P1°§Pf W%g#%(ﬂtg?t Sﬁ?‘ﬂéﬁggzsﬁe‘ @s sl i des al ong
shoul der Sffomaa]gc_nsz and RetRalBAdERALY. Oh ofid érbtkddirgent)hbeltier 30icgtendE/edPorieast ener 2
to screw into first

. | eg 24, [0037] Continuing with FIG,_ 6, second leg 26 is
al so def | ec¥egl He ?%isgwe?“b%a@@ﬂ}'taﬁaﬁs Q%%%@%h%@&%ldaﬂ%msém@da@d i nt o
dryval | 1 t9 slsrELARRILVES dgt@ doRtabtsSh %ﬁg\ga gofatm ofMERREr 30 ehdtir@at€TDOdi ment
shown in FIGS. 4 and 5, a portion 98 of ahchor bore 32 proximate drilling

end 16 is ttipfeslisids slongshdubfier 30 forstgfledtpnd givebfitshlag 24 katdrallyt auteardly.i Bn  dri ven

t hr ough bor b er o) eClLlV def | ect
ogs 24, - snerapabinefl SER pAREARA bhh i rb ar i P abaEl oo 20 26
are pi vot ecxéisywliehanclon és ianbd drlti fadiaser aitl 4)blibstweangnge 1600 are wedged
i nt opdrywall 1 o irl EI G ";?mxi eg S 21? é?oa?twewegﬁg% i.nto dryvvalgl
1, anchor 1‘%\‘5“188%‘3%@’9{\%?@&“?@ piiesmh fbau, I%Q.llgﬂngﬁ dut %fgﬁ]a‘BPV T “b@ﬁg(i on 100a,
100b of thrgagt 38°.0Shdudden 30 Skbuldibe shiodtis ardd SuBstRAAE Ereé o dfACHH thay Wal |

sur face

et

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 d‘rywall 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, 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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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 pullout. 10 [0039] Surprisingly, it has been found that anchor
10, with legs 24, 26 that are deflected outwardly by fastener 2 doubles,
and in some cases triples, the pullout strength anchor 10 can achieve in

drywal | ul der 30
that is ené@%g Wﬂ@@é\gaﬂ%‘ éntalh%'iatﬁ&g%gé@g%’ vgﬂgie‘vg o] m&ég}gut war dl y,
have been kefisgied cutwaidlyebsefastend 2idoubles) ald ml.sdimsbatseng‘lﬂlgs)’theqhmmt 70d pO]chndS
w th nost anchors cally being able to wi jhstand a Qlut 50 pounds o

pul | out. |8t ﬁ%%hwgﬁp WCWY%@M HrayHng Hat ?101190 can
achi eve pulplpiglihot shGiilger B8 tis lﬂng%eaﬁy ﬁi@eﬂ& zls%Qhaqegsdﬁd ZWa}J‘pri@&eéver age

pul l out strength 1 n experinments of about 145 pounds 040 urning again to
FIG 1, if omhrearéiarlmédemlpmedo@clmv&wmeuumurmﬁngtbtofa 782 of each

lit 80 and f| 1 | t
Fl anged encomd Fi mBfuwthol buucfly BrRe il 4 bt LY wwlEeli’) Too rar
and too cl gflout! @t Has ®8én fduddBrbugh kperigfenfalion hatkicher IRe@ORhiee gulioral | 1,

such as bucklin and premature pu | out of anchor 10 and fastener 2. If the
sel ect ed dlwgfea as gbgpt 179mgundss itk an sigeegpullpytistgethdd far from f1 anged

end 14, an be pivoted outwardly far enough, so that
| egs 24, dex&n IﬁSo’f%’@uzl\iddes uaR&eI y engaged with drywall | and will not

optim ze tH@MﬂJI I o’ﬁtlrnmg@gtth FH&HJ iftlechelegted sproed distancé-BPdtetweernt fir82 of slits

80 may be s om fl.apged 14 t..JsS bet about
20% and abo%’g%g ‘%‘r @‘% g@ 6 v%)é‘e’ﬁ‘ lﬁg&s @’qgﬁto?ﬁ(f %%ﬂ lie[ mP Icweﬁg Poe
preferably ﬂ@lgewénm(m@d leg@muﬁtvall tdnd Bgbepitoted owtnakdly tci(Qfar lntd weylwedesi rabl e

to position first e 82 at a predeterm ned pth. w Il 1, so that
spaced di st'Qrost @@Wﬁﬁﬁu‘ﬁ@e Petaneiag dapagsto W&gﬁds‘%{’b@& ug! B% ef erably

bet ween 90%ahgnadRioud HoHehdt1olahd fa@i‘éﬁ& zprmhega\%ad éi@&ﬁ&e éﬁ@.:/e f the
t hi ckness of drywall 1. First end y spaced fromflanged end 14 by a

di st ance SDarge, fiwst ewsle3? wiiblchettoq far rﬁnmrﬂaae@d @Bdéx ang/legyieh 26 Vpﬂelbeb%tbl y between
about 0.4 i H@Q t 5 1/ 2
inch. [ 0041#\9{;%&8% ecﬁggagieﬁgurﬁ?‘ ftlﬂgsi?ggg ? ‘gl r{gpeacﬁéqglg% f%%gs rounded to
avoi d the aﬂxgrwaﬂtliand will net optissizecthepulott sitehgth acla¢veid trysanchmdl(BZ?usa\bnd: h woul d
tend to cra ancho et ween .fi r and .f | anged end
14 as |egs % @r‘é‘%ﬁlﬂ%ﬁf %&P’%ﬁ#ﬁ €° ﬁe Stm‘i ﬁﬁ% l%fé?fe?%@ e an
eyel et 102 20% fahdl §Bou© Bﬂ%ﬁﬁrefeﬁ&ﬂﬂ' Bitwddd259Pahd ataeutgee@ rs@ililnYor® ipfefetdly, as shown
in FIG 1, elllg) or ther generally cur ved

about 30% of the total length L of anchor 10. It may be des1rable 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
% 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
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geonetries. Preferably, eyelet 102 is larger than slit 80, so that |egs 24,
26 can over- pivot slightly before body 12 begins to crack. In one

enbodi ment, eyelet 102 has a dianeter that is between about 1.5 and about
4, preferably between about 2 and about 11 3, still nore preferably about
2.5 tinmes Iarger than the width of each slit 80 when anchor 10 is in the

drilling In on i eyel e a.di f about 0.05
i nch, andn§|SP1E1 m?a%prafem%ﬁ HFE S inse W%%“@%%Wﬁﬁt?ﬁﬁﬂﬁ%@ &Eﬁf‘bmz] The
met hod by lhe 038686 ddPink $n0d8 ETh drdGhibEaiEneht) SysiSteTUR Ks alfidriéteydof anchor 10
while in the drilling node into drywall 1 so that drilling tip 28 drills

t hr ough drghmmOilnchswgdghﬁgls@mxéthmﬁabquhﬂéamcbz with drywall 1, inserting
el ongat ed M* nto anchor bore 32 so that a fastener tip 8 engages
and slides ng sho der 30, continuing to drive fastener 2 through anchor

10 so that [00azjt enghe alemoammmsanbmaogamd arlcluded theseps ofidrieinigi on,
24, 26 apaft é’r?@%%é}éﬁm"a” e s i drggetd 50 B e B BTN o ¢ he-pi vo ed
posi tions gy, hl%h%%ﬂg& &Heaa%%ﬂgdﬁml%seﬁﬁ%eﬁg@a@at drywal I 1,

whi ch i ncreases the pul Tout strength of anchof 10. 10043T Driving anchor 10
into dryvxafdstenerlbntoﬁnphalbbgp Rowdhas laifsstengr tiy 8 pmagemgnd glidesplong tip 28 at a

desired Io at front dr urf ver of a

rotary driv HBPF%) coit ‘"“gtﬂg\}f\lﬁ?kweﬁ tEPO%gé%ﬁCP?{ a&%Pfg’l{/ier with torque

]Elransm g t8 | B@ltﬁgésflﬁ@%%ne‘f&lly ﬁuﬁd&da&e&am drﬁleeﬁ%grsg?xltlaer m mbpwomigxl:‘ulrsec ess 40 in
ange and rotating anchor so that drillin ills into

drywal | 1. %rﬁ’ﬂ‘ﬂ’éﬁf&‘}’ Rvetne lag 24 ??) émpv%mwﬁ%g'gﬂi@s?gﬁ% %€ and ext ernal

thread 22 %rcé‘&ﬂﬁ!%%eﬁ@%@%sﬂéﬁé%kﬂe aiacﬁd?mg&ﬁﬂe,%ﬁ'v@gdéﬁg Rgél34 46 i n drywval

1, which continues to drive anchor 10 forward until | ange 38 encount ers

-

drywal | 1, againsidryevalldewhichfincseages thepuliopt seengthad enchort1§. drywal I so t hat
h 10 f 50.
[0004] Fasi®ia} 5 Dilind SUBOSHSHBUIAD KIBAEEY obShunplifledy % 'p 8 into

recess 40. dnEﬁgthprﬂGrathessrendaﬁmdomﬁmm daywallt sarfygcedyO, \enggﬂl@tﬂe dns'mcdsf as a
screwdriver hat fastener thr ads splineg 36 to form mating
hr eads | n “RFPHES R0 ER TRy Rebdn s PR UOR ChAGTLPET o 32 [ 00451
Event ual | y,uaa@m&a@tsmes 22|sac1dasb/>eiﬁs %ﬂ@&%hﬁo?@cesé@ﬁhﬂl@fgeBep 9 w |l
encount er shoul der 30 at the end of anc fastener 2 is driven

further inandpatingapghoy 18;sp that dulfing fip 4§ Q’H@%qu dsygall| 1, Fventplydrildmgyl der 30,
fﬁgf‘ ng. 2[“%%15'62(3%%111§%r6\%hs&?%1?%nd 8i&halthidaPy YR or GdaYes'drpMaIl f8 ener 2 so

away from
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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fastener 2. A portion of fastener 2 also deflects second | eg 26 outwardly.
In one nethod, a portion of fastener 2 engages tapered portion 98 of bore
32 to pivot second leg 26 outwardly away from fastener 2. As |egs 24, 26
are deflected outwardly, they are wedged against drywall 1, causing anchor
thread 22 to further engage drywall 1, 12 increasing the pullout strength of

h 10., Pref, bl th i Lii o i ) , h body 12
that 1 he visgsrigs B ato el SamiirD” ProfRbe HGes0L2 ¥ POBBRAGE 1t hroay 25 on
at | east opgalBfod ﬁﬁﬁor%d%f %g sd'}g Hafthe iédgiht sfep ifduddd W ging dpdrtion’100a] 0046] The

self-drilling anchor of resent invention provides an ,a%[i)ar atus that is
easy to i ntQCh af thygad Paen atileaskangiof tags Ad 2iata drywall 1sesshowmnin FIG. T.r adi t i onal
sel f-drillj an b - avi i LAGE onpar abl e
o togql e [P oA ARk Mg AL AP Bt B8 RAA Pl i n SR Bl

si gni fi canis eagiviarihsiabsot thattitvequisss ho additivimatsteps beerrsttduittbnat selfdiiltibgi ng i s

essentially identical tqQ self-dril]ing anchor, b still ovi des hi gh
Ul Lout -t Pt 1 e orspee ol - SRS orisparhblodo tnpele U 03 o8 ( hout
addi ng di T fjoediddnyplicttedl Bfpatdied At rbﬁaese{Qgﬂiﬁ]:aﬁey&ub&tégbqofﬂﬁ&aﬂ'iﬂ%aw' tten

description of the invention enables one of ordinary ski to nmake and use
what is cothsimehetofindalling isesseotidlly idéenticaltotselidtidling anghesobyt stilose of ordi nary

skill will _under ndand, appreci a xi stenc f i at .ons,

conbi nat i oftV i Belaan o ARRL S5 iR e ERERIbeg  BOMARR ana

met hod her edding dififculty e tHelinstallationtl d t herefore not be limted by the above
descri bed di 1. and nethod, but by all enbodi nents and nethods within
t he scope éﬁgg sp%e@‘fe%rﬁ%"“?wgﬁ?‘}‘iﬁﬁc “%%‘H%@Ye&@mma F81%ai med is: 1.
A net hod f grdidds BN itd\ghaRSarRl 3B 9AkEs EABIRAGT prledenfly té betledebBh&dd al , using a
sel f-drilling anchor, said nethod conprising: providing a self-drilling
anchor conprarenfsthose o erlinagy shill gvilh undexstand endrapprrgiate thegristeapriof a dril | i ng
front end vy cyl 4 j ' Le {E;y\%ﬁﬂ P\ an outer
surface wt Eg?otn %?égﬁﬁg#léﬁb&dﬁqwg%g‘{gﬁ? a{v%é ggﬁ%fgggl, ' ody %@E%tndg egi nni ng
at a pr edetstindiedeiniThedmeatién shouklthaefbtangdae limitalrbyethe abovetdesaibledr st | eg

and a second,| e aid fir l.e xtending forwardly into.a drilling tip
2nd havi ng Anbggfisnbfidmithid bt GhCengmas raLASbRS iibtin siips it var ai §
Wi th respegiit bptheahv@niod & claifed.ei n sai d body has an axial bore for
receiving said elongate fastener, said axial
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bore extendi ng substantially through said flanged end and said generally
cylindrical portion and leading to said generally rearward facing shoul der;
driving said self-drilling anchor into said friable material by placing said
drilling tip at a desired |ocation on a surface of said friable materi al,
engaging a driver of a rotary driving tool with said flanged rear end, and
rotating WaafisS@ihaedrisd | i ng anchor until said self- drilling anchor drills
through said friable naterial and said thread engages said friable

mat eri al, and Gont i Aunethod tordmicheringairdelopgdte dastdner nya drighlo mitenialansingiat i |

sai d flaQ%ﬁk%ﬁ’ se%%ed I totﬁa'd friable material flush or countersunk with
respect to's Hﬁn%?ﬂ QL &GMCEY UM e material; and inserti ng said

el ongated f ast;ﬂeeiaiﬂgna Selsatilin@Xdndho&@nsprisiid 4 bady hivig afaixek, al fihged edhr
fastener engages and slides along said generally rearward facing shoul der
and cont i sdes driflingafrefetreadandya gepevedly Eytindreesl poriionrtheriebetaieen haysg aneufeor ced

into an ang or\iNn[E g%de ﬁper%i n_said |l egs are pivoted apart from one

anot her . 2T WETR eg% oPe ﬁéhetr%oncl aim1, wherein said inserting conprises
driving said fR&gtianard bodyoreeks, Ha¢itninp 2@ a JRedehidiifdl HsthAc! RHArsaRNgAREErs

said rearward facing shoulder, and a tip of said fastener slides along said
shoul der , rearaensl o sdirst Isgeud depcond legistiddist leaewicading forwardlydhtp aagwling r om

sai d fastener ,so that said,first | ivots away from,. sajd fastener,, and a
Sor ti on ofP e dying; & Sehily feimard dpdhd Aniu B dnetf R bRl ar R hsh i ng
sai d | egsregetei dShidsaxig friable material, causing said anchor thread to

further engage said friable material, increasing the pullout strength of
sai d anchor. 1%Wherein said body has an axial bore for receiving said elongate fastener, said axial

bore extending substantially through said flanged end and said generally cylindrical
portion and leading to said generally rearward facing shoulder;

driving said self-drilling anchor into said friable material by placing said drilling
tip at a desired location on a surface of said friable material, engaging a driver of a rotary
driving tool with said flanged rear end, and rotating said self-drilling anchor until said self-
drilling anchor drills through said friable material and said thread engages said friable
material, and continuing to drive said self-drilling anchor forward until said flange is
seated into said friable material flush or countersunk with respect to said surface of said
friable material; and

inserting said elongated fastener into said axial bore until a tip of said elongated
fastener engages and slides along said generally rearward facing shoulder and continues in
a generally forward direction until said legs are forced into an anchoring mode wherein

said legs are pivoted apart from one another.

2. A method according to claim 1, wherein said inserting comprises driving
said fastener through said bore so that said fastener encounters said rearward facing
shoulder, and a tip of said fastener slides along said shoulder, causing said shoulder to
deflect laterally outwardly away from said fastener so that said first leg pivots away from
said fastener, and a portion of said fastener also deflects said second leg outwardly,
wedging said legs against said friable material, causing said anchor thread to further

engage said friable material, increasing the pullout strength of said anchor.
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