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1111111 11211 122221 1212221 12221 12211 1111 1111 *159159* THREADED MASONRY
FASTENER BACKGROUND AND SUMVARY [ 0001] The present invention re”w

generally to threaded fasteners for use in nasonry, concrete, m’mmm,umm"'m
the like. [0002] Threaded fasteners such as screws are usgﬂ%mnylsglsg*
applications to connect vy gw; g’f@ﬁ@ry, brick or concrete —
structure. Prior masonry ?ygfw}aﬁgrﬁs often ?g;ﬁérgg threadi ng the fastener
into a receiving plug, such that the process for installing the fastener

included drilling a hole, ins i t he i e hole, and then
driving the threaded scr ewﬁ%@%mﬁﬂgw&%& ving plug typically
expanded jpgp1j he TR SreRnPMvVEATGh I%&%%%H@lﬁﬂ?' &f thida@ed B3ieRA8Torl Be i adsrirl| ed

hole. The installation of the receiving plug slowed installation of the
prior masomrgtef ratkeard dedidduci ng productivity and increasing cost.

Addi tion t receivin | ug was typical made of. a. pl i terial,
whi ch coﬂ@éﬂ)e Qﬁxﬂeﬁ%gcfa%ﬂ%r%’f‘gﬂ a ﬁ%re‘fv%E@f&%%%s%?@@?@ggbo\?lgﬁg%énéﬁ ened. The
plastic RhdSustloBtpotenth & ABaborril Hickior @ohR@s eftiididre! PRorRAsdhryt fasteadted screw
in the drilled hole. There remains a need for a threaded fasteper that

over coneSfteneapirgs threading thaifasienenintag eeselying plugsuek thagthe Progssvier bi scl osed

is a thr : ] _ £.01: Lo rj nd the

ke, | hen el et Rp hlRed RIS IEERTHE plIHABRAY holEfdnther T, L T

arr aﬂgeﬁﬁlﬁbir@bwghr@aﬁshl @%rkvrs]/ ig@ahe plagSHt feesiving phughgpially atpaydédia r:lewz.\ahasl_et hr ead
itch, the second thread having a maj or _di ter greater than the ngjor

g i amet er PEYVigipe FREASEMGAECIghe sy b gbe Srflpechane o ne ﬁ‘?%ajfﬁ‘gowf e i on

ei ther sige s%wédﬂﬁsr%ga%dofftm B¢ 53Rk HsERr3 FURBHE PR Rich kPOl materi al

during f:gstenl ng, and the second thredd having notches in the najor
di amet er indreaaing epats Additentlly, thextagy g plug wagtygizally nladasf a phetiofmasoakr et e,

masonry, and brick, a helical |and axially extendin et n the.third

t hr ead aﬁ%“%ﬂ?%‘gﬁ? stippe oyt WBE"%&W‘H@A %C%e‘?ﬁfaé P&g'tg%@%ﬁheg?lgﬁicenﬁ "% han

t he ni nordiA0RLRE HWile5Ssehit@Nhd MetalBir&dded s@o®tif theQdrillédeofd. Théret hr ead and
third thread, the axial [and wdth between the third thread and adjacent
first threaginbeineel fr altlyasdedda9snss thaheverperaesthedetand othen disadvantagenoithe ot end
adapted to guide fastener entry. [0004] The najor di aneter of the second

t hr ead rré){/loﬁg’i}'e a shape selected fromthe group consisting of square

shaped, nosoxed pheReed ispahige farmishfpeder ot ade iakapeaete, pasonrgdriskapdd, and

may be between 40% and 100% greater than the thread hejght of at |east one
of the fitheshikehavipgpfiastithreahgecond thread, and thindi huepd 11 2 helice] arrangement « g1) 9092+
[ 0005] I n t aj ' tS. ' | AR j dfregd and
the thi rﬁggﬁraggggnl?ﬁa%gag%p%agéy 1:2%(?’ :E% ;8{1 gﬁsarre.%r&? ‘? Bfrtér}gtﬂlgév%lééﬁ %e maj or
di anet er hafinghenijbi didmefer grdtcithanbke gupatmmedtdraf at leastwag of thdifasteindr of t he

first thread. The thread height of the first thread and the third thread
may be bdbifkHrcadsvsitraIos0afl ‘Ffe“‘ierﬂqé]é%lsel‘f8i“‘bh¥°3§fa%f‘ﬂt8g LASAE K Ead.
Al ternati : @%j% L abt ., of | it A id thread
are bet vvé:éﬁl'sé)g%agkﬁlc?q % 00 Q?higgi%@gg%gﬁgi%F}l}}&agfﬁh?ﬁ%%seco%gm?ﬁ%ﬂé%. .
[ 0006] Thelinmdtetusat iaast dne termcdapted by ewdgaaledsaore of @harste, swbewy candfbrisk t he

group consi sti f .rectangul ar, trianqul ol nal , .and arcuate. The

not ches iaﬁ’e?‘ﬁ@qg’éﬁ%ﬂgtW‘é&bﬂ%wee")&tgﬁ&‘@hﬁeﬁﬁﬁn‘%{%@Se?ﬁgr%g’crgandg’atvhnrge%d | ess
t han 50%%isiddBamhbleradatitahithe hhos @lahiitd? 8@ sk ghithmajok ARnt@irofigs i n the
second thread nay forma series of |obes with the notches between the | obes

about t hdirsichead emdithimxheead ghe axikldbed width hetwsen Brwdhing thyead andradiasentdirstai | | ng
portion, fhe. leadi i apd fir adj,acent n fir angle in a
range f r&f)ﬁe%ge’f% aqgﬁqgﬁé‘?ﬁofgh%{héﬁag }%’%}ﬁ’gaé%{hatv glgtal‘Pelﬁ))ltt %E%Q%&’%éicté §l¥dte he | eadi ng
portion, fadihet Bftry.ailing portion and second adjacent notch at a second

angle in a range from25 to 50 from a%fﬁl ane tangent to the | obe ag_jﬁacent
the tail ilf@04or t Thamaigidiamatereofithe spconchigreadimaygravg pehanesglfcteddrae fsnd

angle. In | Jat + 0nd; from
3P0 5 1 gl Qp8lsthe FERGR R, KiRaREUERES RS AR e e

| and bet wheped el mby belbéthreemd0%rand d ) Zcgradter thars thetthmeadibleigltyofhagleastame axi al

| and wi dt h, at _| east 33% of the thread pitch. The helical |and nmay have a

di anet er Ytkefiest andthpd thigadsnet er at 40% of the thread height of the first
thread. Alternatively, the helical |land may have a dianeter greater than a
di anmeter at 55% of the thread height ofl the first thread. 710008] The axi al

di stance between the first thread and the second thread may b '
substantially the sane as the axial distance between the seco@wmm“\“mmlw“‘d
the third thread. [0009] The threaded fastener may have at |easSt one m nor
protrusion forned along at |east a portion of the helic Bnthe—
third thread and adjacent first thread. The m nor protrusion may be

_____________ Al 2+ - o o - o



i ke, having a first thread, second thread, and third thread in a helical

-, arrangenent about a shank, each thread having approximately the sane thread

pitch, the nmajor dianeter of the second thread being greater than the major
di aneter of at |least one of the first and third threads. BRI EF DESCRI PTI ON

OF THE MNGS [H0Q12 I FntBodiméis, hPmafdr Ylaa¥i@lof td fisC@rad ahdsleanry of the
[0013] F 2 | of the threaded Eortlon of the

present disclosure, 013] FI G is a detai (

present fiasadmay bt autestantinbyrtiosamie] ARemativelyGthelmajop Oibajerir@Sthezhud thred ar e
partial details of the threaded portjon_of the esent . fastener taken from
Dot o | 3 1 ety thito e Byt ianiRE OLRE A oo HHE A hAEMER Tl AR e
fastener ytadhfd thd 188 ARAAIMA RAPRELn43vpasH 8§9R0F Blefthfedd heidhbdf the e parti al

detail views showi ng various alternatives for a notch taken fromdetail 5A
in FIG 4gcdndOirehds|dierativslyathedhtead heightvaf the Hrss thseasktandrilg thinddhyeadhaisugh t he
fastener of Fl 1-adjace second t hread FIG 7A and 7B

iIIustratbSI%quSP%%?qaﬂ*e&/g Rfélﬁghrg?[gg%l?}éteogtﬂi’eosﬁg?rlag%aegag's taken through a notch

in FIG 50006] 0019hdhdeches ih thedsepiidithithd Plagavé 8shapk stleetep fieaemt gidupead form
wi th an optional m nor protrusion accordi ng to th% present, di scl osure,
[ 0020] FI @onsisting of reeipngular, thiaghlan ROl &enal.1pad aruaisy Thopotghesip gie s§ofid h an

al ter nat !tl\fr%'adqn'ag %xl@ﬁg’ ;dg@.itl(?f?to dl%)&t%é]léd: {h%ad]lgssﬁﬁ'é?lv‘ﬁ)"/?)ﬂf {HeRhreRd ﬁ&él‘{t' fs of

alternative mn pr o Ions o read formof FIG 8, and [0022] FI G
11 shows cartsivmpplicatiofis, tiesiotctes én fhersedomdttiead may fdrmoaiserfesof éobes pmhdlncr et e.

DETAI LED DE PTI ON.OF TH W NGS, [ 0023] Ref erri .now tqQ. FI .1 agnd 2,
a t hr eadd@'¥&3 %W@?n%l?tlfﬁgbglét Grofationpl A e ﬂ‘gﬂ{’%gg’é%?:,'eé&él,g p%go&]ap@ and
bri ck, aZa t\c’a\ﬁlihg pt@ﬁio%E ﬁ@qea{a?ﬂgteﬁdrﬁéﬁancpﬂ@p%ﬁééeﬁt RRLIEE 24181 a Gha @ﬁ%e pbRer

mat eri al readed fastener 20 includes an el ongated shank 22 having a
t hr eaded 598td 1 @) {Bxn alptamg tatgehicdtashe lnbpadin¢anh thefleading pittiok apd thegtagingot end
26 adapted to i de fastener entry, and a head 28. The,th 1 ng

f ast ener I)loﬁtqu%@sse%onfliq%&“?tl{'rog%laatéf,ecoélgsalel%gﬁaatria*lnrggafEPnéi,g %ﬁg)dafioﬁlgnrd t hr ead
36 di Spojﬂ’/ﬂlehﬂgeﬁﬁﬂd the RIBEUljatdif tlﬁl@ﬂi‘ﬁg?@nioﬁh@hbﬂ@ﬁﬂ@ﬁﬁdarﬁglsIs%‘reartéri than udes
grooves 40 on either side of the second thread 34 adapted to_accommudate

chips of thasespndiangle.dmadofularmhadimentiie setcbes may bnpesiéinnsd 19 e R idng
f ast eni ngoég%ﬁ%gé%@ﬁ%%gﬁ%ﬁﬂtﬂe&Bfﬁﬁ%%eéﬁﬂﬂgﬁ‘%ﬁ?-second thread 34 and the third

thread 3 arrangernen t he shank 22. As shown in FIG

2, a helijogd7] antthéRBelivaylahé bprn@en drdhiad ttatdd/andiideentfiystrbicas emmythaee ami r d
thread and adjacent first thread, such that the helical arrangenent

, , h
i ncl udes axiné landveidth a4 deasi3 335 of theghread piteh. tlie bglicadland mppy haye adliamgletag 36,
dth i i i | ) ired
and the rkiée{t&emall @H%n%feéq{ g@%@ﬁ%ﬁﬁ}eﬁ& ﬁ!&lﬁ){t H%grstt Pﬁeaﬁf'@ﬁ'&énﬁhvay%é' re

pitch P. shown | e first threa , e second thiead 34 and
t he thir chetibuléad B8y hay sdimectsupsh@nthaalkldyarndier a8 afto efithethdeaul lteeght pf the

[ 0025] The. helical land 42 may have an axial |and width LH between the third
thread arfys g{eag'ent first thread. The axial land width LH may be between

about 15:1366@ 459, 0 by b i sthi QR RIn RO iRt tHrEadOPH RORICbA@HM mihee hel i cal
| and 42 y have an axial land wdth LH greater than or egual to 25% of the

thread pisubstamiallthesanzeasibé gxiakdiganoei betwicaribe sicandithrgad;and ghestird threpthn or
Fand vi QRO  TH uiivioB®iainef Py b FoesR0als BlnoPRle b b Faco dpept’
least a portion of the helical land between the third thread and adjacent first thread. The
minor protrusion may be continuous along the helical land. Alternatively, the minor
protrusioﬁ may be intermittent along at least a portion of the helical land.
[0010] If present, the minor protrusion may have an outer diameter not more than the
major diameter of the first thread. Alternatively, the minor protrusion may have an outer
diameter not more than the major diameter of the second thread. At least a part of the

minor protrusion may have a cross-sectional shape selected from the group consisting of



[ 0026] The helical |and 42 may have an outside dianeter clL greater than the

. mnor dianeter dmand | ess than the major dianmeter Dm, DnB of the first
thread and third thread, as shown in FIG 2. The helical |land may have a

di ameter dL greater than a dianeter at 40% of the thread height of the

" first thread 3 el i g b AR hJHorARY & Radliiagst e di |
greater { %%teé?eélt@%l?éEﬂﬁtl%?sg%%%gﬁﬁg%%ﬁ?gg hei ght Oof Yhe ?i rlst thread 32.
As shown niinoFprGirugon triag hhive s hontal engle d2tweay aboutdAtlardd ¢(8i ght HLI above t he
helical | 42, and.the third thread 3 xtend a hejght FilL3 ove the
hel i cal I@ﬂ]&]ﬂ. A Sﬁéiésf}]%e‘iﬁ an fornpng das elnﬁref%f %Y (ioﬂ?rgléfdn@ﬁoqr‘ﬁ’cqrg%es a
first | eagtenghvidg@firstthréddse@ohd theéadt A third Ghichditka Klicaldithngerhertaboity ead
tip 48, or the major dianmeter portion 48 at the outer portion of the first

t hread. TFhank; hachdhiread paviag approwinmately thet samerthrgad piteh. dfe mpjer fliapgiongf theank 44

d d of, th aili £l 46. def i ni i i .
G amet er et DREARER eipler U A Bl a0 E b BRI

| eadi ng fihRpdks. 50 and a second trailing flank 52, and a second thread tip
54, or the major diameter portion 54 at the outer portion of the second
thread. The thread tip 54 is formed between an end of the |eading flank 50
and an end of the traili '}ﬁgﬁ N OF T DRASEREHY t hread maj or

di aneter Dn2, shown in PI%\EI: i I’g[%t—[f(i:l@rd(ﬂl'ghread 36 includes a third | eading
flank 56 [eoI2]a tRIG.d ismaildn vigwfof anlkrea®d fasiehea of thierpgesehtrdsadosurgy 60, or the

maj or di aneter p ion 60 at the oute arti of the.third thread. The

thread tilB? islgkg)rzn’é& dstal pidhe %agﬁ‘iip%?lof‘ ﬂg%eé)é?ﬁeﬂtgfaftlﬂéﬂ ake fg)r% an end

of the tr@gid; Fl@nk 58 defining the third thread major dianmeter DnS,

shown in%t@'@%} 'Igﬂe’rraj or diameter portions 48, 54, 60 of the threads may

have a sHepk]sel EEI®d dndoih aleeagiad dgtadoeisthe thireasled Posipnat shaspragsatifastesei ded

shaped, pal na hape l.at shaped, .and poi nted shaped. The shape of the
PR Qe TG

maj-or di eath of the first, second, and third threads may
be the squpisihapeIGA Lardedksisv@lonal ¥ibw tebagetheifadidivr DBFIG. 1didjreites sepord i on
of one thread may be different fromthe other two. In yet another
al t er nat ithegadt he shape of the nmjor dianeter portion of each of the first,
second, hi r rads, 1ay L 1Rl RrEldeRn 1 and
2, the rrajﬂglré]di agwls(t'ée]'r 9 A6t {tﬁgdgg%ggeg\%{%h%ggqgﬁhﬁ% be (ﬁeeatrgrnthan t he
maj or di apkinefordbtailfs A meFIG. #st thread 32, the mmjor dianeter DB of the
third thread 36, or both the first thread maj or di ter DML he third
t hread mdPB71di afle & ispRaltemativheosgisriiens V{’iﬁt{‘{%’@ﬁﬁcfgﬁﬂn%ﬂf%ﬁg' g4 has a
t hread hej d"ﬁ?e@: about 40% and 100% greater than at |east one of
t he firs?c{d?%rglgggseggl?g t Iqﬁ and the third thread height H3, as shown in FIG
3A. In cdOOB8|n eRbGdIATendt 3B illuseratesltornativathetadrcr@stisectionahshapes tgkert hr ead 32
may be great eL t han .t fI}? g})alj or dianeter DnR of the second thread 34, the
maj or di AREUgh 2Rt hdp @i third thread 36, or both the second thread maj or
di amet er [t@ﬁi?sv]a“d Fideg 50 gachidi f;‘sia%a\ﬁ'e%{ He HéseABhRf d BB with i @ptianQnfiesr

n ’

enbodi ne the major dianeter DnB of the third thread 36 nmay be greater
t han t he prajrovionlaceostieg toDhe preséntidisglasimest t hread 32, the mmjor diameter DnP

of the s th 34, ok both.the fir b QF.di - and

t he secoﬁ@a?‘ﬂr eaﬁ?ﬁg? 62 pcﬁnéqué’? rVIWfttféﬁltf@?%g&% ilg‘sa‘% %tﬁ%{'ggagf@ Itrrrlgj{l\é%i amet er
DML and thgok Bidighsior ead maj or di ameter DnB may be substantially the same
as shown in FIGS. 2 and 3. Alternatively, .the third thread maj &r ﬁri&a ter
D8 may b@0FHeat EIGt Hhshomsartal glanivigveeRf AW naHVGminAsPEQITYSHADS Ot SRS i r st

t hread j or o?k?@%%ﬁ DML may be greater than the third thread mjor

di anet er . 1e sfi one of the thread height of the first thread H and
the threaobgi ghFIGS 1T fiRwishi suthrhdiy @fitst ddta forfasemebpiliveanfoadedim 468éretad 85%
of the second thread height H2. Alternatively, at |east one of the thread
hei ght of the first thread H and the thread height of the third thread H3
Ty be betueen about SgperandeBQSeeiristeoNvEatinBRAWNAGSthe second thread
H2. [0030] The depth of the grooves 40 may formthe m nor dianeter dm of the
f ast ener , [00R3] ni Referdhgnewao FHRS bleantg, ahikregdral fagsner d0dpmuserin statarials usk ead

form shown in FIG 2. In,one alternative he,dept h of - i t ween
the firsta%9onesl: Hﬁaoﬁrﬁéngggglﬁﬁsmpéﬁampg h%ﬁttefrfaésr 8@@’ ?Sﬁtgﬁﬁ é{lﬁréaq%g’gotoﬁ’gf t he
groove between the second thread and the third thread, the deeper groove
being at the minor dianeter dmof the fastener. [0031] The second thread 34
may have notches 64 in the major dianeter portion 54 of at |east one turn
of the second thread 34, as shown in FIG 4. As shown in FIG 1, the second
thread 34 may include notches 64 in the major diameter portion 54 along the
| ength of the threaded portion 24. Alternatively, the second thread 34 may
i ncl ude notches 64 in the major dianmeter portion 54 along at |east a

Y o ~ e . o



having two portions form ng an angle 03. The notch 64e as shown in FIG 5E
. is fornmed by an concave arcuate | eading surface 66e intersecting a concave
arcuate trailing surfaces 68e form ng an arcuate notch 64e. The notch 64f
as shown in FIG 5F is fornmed by the forwardly tapered | eading surface 66f
i nt ersect t angl e 02,
wher e £ ha B e R R B P he
thread dithrederpaatich 2salong ai leastg petiionad ¢hecdiank 82,z pitt cahgb ed@iBedto gw@econd

line tangent to the hre where.01 is differ

[ 0035] FI te@f}egtlry’iaﬁélaﬁ’&% %grﬁ‘&ttﬁ@ﬁgf%fmﬁ {astegy 1n gqseafﬁét ih% surface
and trai Isb&g]daﬂreflargffsanuraqhualqnyﬁr36)ar§pd%@avmmn]t/ apsut@he fhankar dihe thepeseed and
rearwardl'y tapered surfaces. For exa in FIG 5Gincludes a rearwardly

t aper ed Ifesidremgﬂosltdeﬁamw%ﬁ) an el&hﬁrardgloétf@lsem threpd Shadantsd toapered trailing
surface 68 a at| on of
FIG 5G r?ﬁy Biofidle H@ ?ﬁ%ter‘éf fr{”?’&@ @%@gﬁ% %@&eﬁhéf 42?“%%"%‘? Zce 68g
provi di ngadtegn@ved thread cutting perfornmance and the | eadi ng surface 669

providing increase back-out resistance. The configuratio may be
usef ul ﬁ 0024 ar dThe first thigad 34, the ﬁeﬁ?ﬁdot\l}éfé éﬁtaflg g dt%ff%a‘{]f‘éj ace

68h, and a?ra%gérﬁ@rg(%é’utttﬁ@ﬁfaﬁg 2{2 sH¥%nfin ﬁﬁrﬁ ﬁeh@glh Lfld)liz ﬁ'ﬁ? 'b@%?cﬁﬁ'ded

resi stance tener renova nversely, the con |gurat on of FIG 51
may proviagtéallyreuteading henséealthathndnhnead andsafjaeent Stst theeady suchithdt tize hadmahar dl y

tapered trailing surf rove ac

r ear war dI3r2PEHRYE dng! lffgrgréh 526%‘? Seeﬂ’i‘g tﬁ'(??‘tﬁl?é&?f adﬁf&? gﬁ%ﬁm in
FI'GS. SA heRbhl 1&@425&%@%&7&&'11631[19 bysig thd@ahreadi fgiredgiieh PlaashodhefinFed. 2n in
FIGS. 5A, 5D, and 5G 51 being approximately the same as the trailin angl e
02 as deftha8st thleaal 13SthessecorsDhread 3456 Bie thind thoeada ¢ méHlaVét%@Sm@aﬁﬂerge angl e

01 may be i@%agp the trailing angle 02. In yet another alternative,
t he Ieadﬁarg1 P 's less than the trailing angle 02. [0036] The | eadi ng

not ch sur f)aﬁj 66Tﬁ9flelw§?lahﬁ az 'ma;&aeeaﬁ byiaHfah@48dt08 [ R$weenth@Rerd thread

approxr he sanme as the cross-sectional shape of the thread, such as
shown in JrlGa; ac&ﬁfﬁmm%@d ﬁf&eaxmmdmﬁdﬂﬂmhlawefb@ﬁeeﬁ@bmd5%1@&45% bf ng

not ch surface 68 may be pol ygonal shape, triangul ar shape, arcuate shape,

or anot hehe t}bézelthchrPaﬂxeox&sapj:dasmrcedtHedrehml lind 42heag haysenaiial hend| veidth Ing f | ank
and the trailing flank I fl kand/ t he |I|ng
flank of §reaicrhamorRIvua S?%é? Bfaéﬁﬁfrea P‘E‘i!f?%‘lt g‘?ﬂl.\)’g th&ﬁ‘ﬁ d“fgfth &byt wo
or more plaREShak oPEdPoS 08461 RE BfreadpitcdiNih F8 ShétRek zflieﬂ{hlﬁvé hﬂ@@x@lslaﬁiBSl red.

[ 0037] For” each thread, the |eading flank angl ed toward t he pil ot end 26
defi ned iwidgt Df;iid gehyrvhan angual o586 efithe ierehdpitihn®y f1 ank and a pl ane nor nmal
to the longitudinal axis of the fastener, or normal angles al, a2, and a3

" as shown [0A26]] G TBe helical kead 42 msdy have enduBitle disnectediogréatehthamtheaninoand t he
third thread 36, respectively. The trailing flank is angled toward the head
28 def i nedlametepdotind spipam theamgjpedipaetse Bivit Res of ﬁrerﬁrﬁthepéﬁkdﬁwdthreﬁf -ane

normal to the |ongitudinal axis of the fastener, norga a g}e 131, 132,
and 33 asaS§h@Wh in RIGF12cThg helygal famd nMle?ﬁe?rﬁ‘raélaf’dersdz gr?fﬁe” A BAEMIR @hd 34,

d the t d f I
anal e ol Db el &Ry ﬁagfﬁﬂﬁﬁeﬁi Mo St P PR R A0F 0o ™
| i | eMfir $ |

A of the rEshr g D 44"%%‘*1%*%5%5??4;%‘4?%f‘é‘%ﬁ’éﬂ%eé‘é“f‘nﬁfﬁ*b{ S oarer than the

normal ang fat dd hh ffa hdiPhtGNg bl Emhedkiive landhe, aat mal
angl e al nglfoevtnallgjﬁllga%htﬁgﬁfs{giﬁé 44 |s}aa§%ween I% cszgn 2.5 ti rlres %he nor mal

_ angl e 13Lihekhitd¥@rdat 3iclhaigexiérinkhedght H;R abevd ik heleqablanddli ons, the | eading
angle al may be less than the trailing angle 131. For the second t hr ead 34,

t he nor rralooaﬁ]gr e Aashowfn inHdGI dabie figst thraad<395m0hid§6 pirss [pading flank Hgnd ae sane

as the no ngl.e 1 of, t rail , or mal
angl e a2 Wt ttr?fg 8 Hapk %é afnfié’rﬁ} StgngS‘lfl “IP he’ g%ﬁnéjcfrﬁirlaenéc}grré%’%&n EfiDé{t the glgtf 12
than the pgtioRbf dedrs tiéa@THeNRrehd ap UB r@fofﬂn@dﬂketﬁ@en hmemhﬁftaé teadmgtﬂame t he

normal angle a2 of the leading flank 50 is between 1.2 and 2.5 tines the
nor mal andp mcﬂﬁﬂendfoftth@trmhag ﬂamig4<f fefiringthe first thrspd mamraipagmrt@ra@mﬁbowv he

| eadi ng angl e a2 may be |ess than the trai For the.third
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steel, alumnum brass, or other material as desired. The threaded

~ fasteners nay be made of a material selected as desired adapted to install
into materials selected fromconcrete, masonry, brick, stone materials,
conposite materials, wood, or other materials. [0043] The present fastener
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537 637 5%5-)/ bé\@reétex5ﬁlaﬁ\tlﬁ major diameter Dy of the first thread 32, the major diameter D3

of the third thread 36, or both the first thread major diameter Dy and the third thread

major diameter Dy3. In one application, the second thread 34 has a thread height H

between about 40% and 100% greater than at least one of the first thread height H; and the

third thread height H3, as shown in FIG. 3A. In certain embodiments, the major diameter

Dy of the first thread 32 may be greater than the major diameter Dy, of the second thread

34, the major diameter Dy3 of the third thread 36, or both the second thread major

diameter Dy and the third thread major diameter Dyy3. In yet another embodiment, the

major diameter Dyy3 of the third thread 36 may be greater than the major diameter Dy of

the first thread 32, the major diameter Dy, of the second thread 34, or both the first thread

major diameter Dy and the second thread major diameter Dy».

[0029] The first thread major diameter DM] and the third thread major diameter Dp3

may be substantially the same as shown in FIGS. 2 and 3. Alternatively, the third thread

major diameter Dyj3 may be greater than the first thread major diameter Dy, or tHe first

thread majof diameter Dy may be greater than the third thread major diameter Dyg3. At

least one of tHe thread height of the first thread H; and the thread height of the third thread
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| nventi on Case Hardened 5.29 nm 769 934 877 839 938 871 WM x

50 B AAAD Present Invention Thru Hardened 5.29 nmm 953 666 728 729 674
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H; may be between about 45% and 85% of the second thread height Hp. Alternatively, at

least one of the thread height of the first thread H; and the thread height of the third thread

H; may be between about 50% and 70% of the thread height of the second thread Hy.

[0030]

The depth of the grooves 40 may form the minor diameter dp, of the fastener,

the minor diameter d, béing the smallest diameter of the thread form, shown in FIG. 2. In

one alternative, the depth of the groove between the first thread and the second thread is

different than the depth of the groove between the second thread and the third thread, the

deeper groove being at the minor diameter dy, of the fastener.

[0031]

The second thread 34 may have notches 64 in the major diameter portion 54 of

at least one turn of the second thread 34, as shown in FIG. 4. As shown in FIG. 1, the

second thread 34 may include notches 64 in the major diameter portion 54 along the length

of the threaded portion 24. Alternatively, the second thread 34 may include notches 64 in

the major diameter portion 54 along at least a portion of the length of the thread. The

notches 64 are adapted to engage the structure that the screw is threading into during

fastening, such as concrete, masonry, brick, stone materials, composite materials, wood, or

other materials.

[0032]

FIGS. 5A-51 show a sample of various examples of alternatives contemplated

for the notches 64. Various forms of the notch 64 include a width “a” and a depth “b,” a

leading notch surface 66 and a trailing notch surface 68. As the fastener rotates on

installation of the fastener, the leading notch surface 66 follows the thread into the

structure. However, edges of the trailing notch surfaces 68 are exposed to the material the

fastener is threaded into as the fastener rotates. The edges of the trailing notch surfaces 68

aid in cutting of the material in which the fastener is being installed. Once the fastener is

installed, the leading notch surface 66 may act to inhibit backing out of the fastener by

edges of the leading notch surface and the leading notch surface 66 engaging the structure

in the reverse rotating direction. The edges of the leading notch surface 66 and the trailing

notch surface 68 may be sharp edges, or may be rounded, flattened, chamfered, or other

shape as provided by the manufacturing process used to produce the notches 64. The

notches 64 may have a width sized to form a lobular thread shape having a lobe 74 of an

arc length “c” between two notches 64, one example shown in FIG. 6. The notches 64 may

provide, for example, 5 lobes per thread revolution. Alternatively, notches may provide
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than the first thread major diameter Dyy; and/or the third thread major diameter Dy3.
[0034] The notch 64a as shown in FIG. 5A has forwardly tapered leading surface 66a
at an angle 0; and rearwardly tapered trailing surfaces 68a at an angle 6, and a recessed
surface 70a. The notch 645 as shown in FIG. 5B has approximately parallel leading surface
66b and trailing surfaces 6'8b that are approximately perpendicular to the recessed surface
70b. The notch 64c as shown in FIG. 5C is formed by the forwardly tapered leading
surface 66¢ intersecting the rearwardly tapered trailing surfaces 68c at an angle 6. The

notch.64d as shown in FIG. 5D has forwardly tapered leading surface 664 at an angle 6,
and rearwardly tapered trailing surfaces 68d at an angle 6,, and the recessed surface 70d

having two portions forming an angle 63. The notch 64e as shown in FIG. 5E is formed by
an concave arcuate leading surface 66e intersecting a concave arcuate trailing surfaces 68e
forming an arcuate notch 64¢. The notch 64fas shown in FIG. 5F is formed by the
forwardly tapered leading surface 66f intersecting.the rearwardly tapered trailing surfaces

68f at an angle 8,, where the leading surface 66/ is at an angle 6, to a line tangent the
thread diameter and the trailing surface 68fis at an angle 63 to a second line tangent to the

thread diameter, where 0, is different than 03.

[0035]  FIGS. 5G-51 include variations of FIG. 5A, where the leading surface and
trailing surfaces include various combinations of forwardly tapered and rearwardly tapered
surfaces. For example, in FIG. 5G includes a rearwardly tapered leading surface 66g at an
angle 0, and a forwardly tapered trailing surface 68g at an angle 6,. It is contemplated that
the configuration of FIG. 5G may be useful in hard structures with the trailing surface 68g
providing improved thread cutting performance and the leading surface 66g providing
increase back-out resistance. The configuration of FIG. 5H may be useful in a hard

structure with improved cutting in the trailing surface 685, and a forwardly tapered leading
7



Conpetitive Sanple #1 Conpetitive Sanple #2 Fastener Size MA x 50 M4 x 50
M4 x 50 3116 x 21/4 (in) 1 904.3 780.9 330.4 905.6 2 839.6 763.9
642.2 947.4 3 742.2 712.6 '

surface 664 for decreased resistance to fastener removal. Conversely, the configuration of
FIG. 51 may provide improved installation in a softer structure with a rearwardly tapered
trailing surface 68i, with improved back-out resistance with a rearwardly tapered leading
surface 66i. The notch configurations shown in FIGS. 5A, 5D, and 5G-5I may include the
leading angle 0, as defined in in FIGS. 5A, 5D, and 5G-5I being approximately the same
as the trailing angle 8, as defined in FIGS. 5A, 5D, and 5G-5I. Alternatively, the leading
angle 6, may be greater than the trailing angle 6,. In yet another alternative, the leading
angle 0, is less than the trailing angle 0,.

[0036] The leading notch surface 66 and the trailing notch surface 68 has a shape
approximately the same as the cross-sectional shape of the thread, such as shown in FIGS.
7A and 7B. The leading notch surface 66 and the trailing notch surface 68 may be
polygonal shape, triangular shape, arcuate shape, or another thread shape as desired formed
by the shape of the leading flank and the trailing flank. Similarly, the leading flank and/or
the trailing flank of the threads may be planar, arcuate, convex, concave, formed by two or
more planes or arcuate surfaces, or any desired flank shape as desired.

[0037] For each thread, the leading flank angled toward the pilot end 26 defined in
profile by an angle between the leading flank and a plane normal to the longitudinal axis of
the fastener, or normal angles a, a,, and a3 as shown in FIG. 3 for the first thread 32, the .
second thread 34, and the third thread 36, respectively. The trailing flank is angled toward
the head 28 defined in profile by an angle between the trailing ﬂank and a plane normal to
the longitudinal axis of the fastener, or normal angle B, B, and p3 as shown in FIG. 3 for
the first thread 32, the second thread 34, and the third thread 36, respectively. For the first

thread 32, the normal angle o, of the leading flank 44 may be substantially the same as the
normal angle B of the trailing flank 46. Alternatively, the normal angle o of the leading
flank 44 of the first thread 32 may be greater than the normal angle B of the trailing flank
46. In one alternative, the normal angle a; of the leading flank 44 is between 1.2 and 2.5
times the normal angle B; of the trailing flank 46. In certain applications, the leading angle
a; may be less than the trailing angle B;. For the second thread 34, the normal angle o; of
the leading flank 50 may be substantially the same as the normal angle §; of the trailing
flank 52. Alternatively, the normal angle a, of the leading flank 50 of the second thread 34

may be greater than the normal angle B of the trailing flank 52. In one alternative, the



461.3 997.0 * 4 928.2 645.8 735.7 989.9 * 5 980.3 * 700.7 683.0 973.4
* 6 947.4 * 865.3 517.1

normal angle a, of the leading flank 50 is between 1.2 and 2.5 times the normal angle 8, of
the trailing flank 52. In certain applications, the leading angle a; may be less than the
trailing angle B,. For the third thread 36, the normal angle a3 of the leading flank 56 may
be substantially the same as the normal angle B3 of the trailing flank 58. Alternatively, the
normal angle a3 of the leading flank 56 of the second thread 36 may be greater than the
normal éngle B3 of the trailing flank 58. In one alternative, the normal angle a3 of the

leading flank 56 is between 1.2 and 2.5 times the normal angle B3 of the trailing flank 58.

In certain applications, the leading angle a3 may be less than the trailing angle Bs. »
[0038] The leading flank of each of the threads 32, 34, 36 may have a normal angle o
between about 5° and 45°, and the trailing flank may have a normal angle B between about
5° and 45°. Alternatively, the leading flank may have a normal angle o between about 10°
and 20°, and the trailing flank may have a normal angle B between about 10° and 20°. In
one application, for each thread, the leading flank may have a normal angle o of 15° and
the trailing flank may have a normal angle B of 15°.

[0039] The threaded fastener 20 may have at least one minor protrusion 80 formed
along at least a portion of the helical land 42 positioned between the third thread 36 and
adjacent first thread 32 as shown in FIG. 8. The minor protrusion 80 may be provided to
improve the performance of the fastener under vibration. The minor protrusion 80 is not a
thread form but a protrusion that may be provided to fill voids between the helical land 42
and the structure the fastener is threaded into increasing contact area between the thread
portion 24 and the structure.

[0040] The minor protrusion 80 may be continuous along the helical land 42 positioned
between the trailing flank 58 of the third thread 36 and the leading flank 44 of adjacent
first thread 32 as shown in FIG. 8. Alternatively, the minor protrusion 80 may be
intermittent along at least a portion of the helical land 42 by providing intermittent gaps 42
in the minor protrusion 80 as shown in FIG. 7. It is contemplated that the gaps 82 may
further improve retention of the threaded fastener in the component as component material
flows into the gaps 82 during installation. The height of the minor protrusion 80 may be
not more than 40% of the height of the first thread and/or third thread over the helical land
H, , Hi3 (Hy, H 3 shown in FIG. 3). Alternatively, the height of the minor protrusion 80
may be not more than 30% of the first and/or third thread height Hy;, Hy3 over the helical

land. As shown in FIG. 10, at least a part of the minor protrusion 80 may have a cross-
9
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sectional shape that is arcuate or semi-circular 80a, rectangular 805, ellipictical 80c,
trapezoidal 80d, triangular 80e, or other non-thread shape that is desired. A lead side of the
minor protrilsion 80 may have a normal angle between 5° and 60° as desired.
[0041] The major diameter portions 48, 54, 60 of the first, second, and third threads,
the thread tips, may have a flat surface ,an angled surface, an arcuate surface, or other
shape as desired. The major diameter portions may be tapered toward the leading flank, the
trailing flank, or both, such as shown by alternative examples in FIG 7A. One of the first
thread, second thread, or third thread major diameter portion may be different from the
others. Alternatively, the first thread, second thread, and third thread tips may be the same.
In yet another alternative, the first thread, second thread, and third thread tips are all
different from each other.
[0042] The presently disclosed fasteners may be made from low carbon steel, alloy
steel, aluminum, brass, or other material as desired. The threaded fasteners may be made of
a material selected as desired adapted to install into materials selected from concrete,
masonry, brick, stone materials, composite materials, wood, or other materials.
[0043] The present fastener may be case hardened or through hardened. For certain
applications, the masonry fasteners may be case hardened such that the outer surface of the
fastener up t6 a depth between about 0.1 mm and about 0.5 mm is hardened to at least 45
Rockwell C Hardness scale (HRC) case hardness. In one alternative, depth of case

~hardness is between about 0.1 mm and 0.25 mm. For certain applications, the case
hardness may be greater than 50 HRC. In one application, the case hardness is greater than
52 HRC. Alternatively, the present fastener may be through hardened. In a through
hardened altemative,'the through hardness may be between about 30 HRC and about 40
HRC. Alternatively, the through hardness may be between about 33 HRC and about 39
HRC.
[0044] Experimental samples of the present invention were tested and compared to

' prior masonry fasteners in the market. The tests were conducted by installing each sample
fastener into a pre-drilled hole in a red clay brick, and then measuring the pull-out force.
During the pull-out test, the test bricks experienced four failure modes, recorded in Table
1, below: Failure Mode A identifies those tests where the screw pulled out of the brick
without other significant brick damage. Failure Mode B identifies those tests where the
brick split apart through the fastener hole releasing the fastener. Failure Mode C identifies

those tests where a portion of the top of the brick surrounding the fastener broke free as the

10



791.1 462.1 768.7 11 645.0 903.0 529.0 651.3 12 922.4 747.9 463.6
770.9 13 867.7 650.9 433.3 970.1 '

fastener pulled out. Failure Mode D identifies those tests where the screw broke leaving a

portion of the fastener in the brick.

TABLE 1: Pull-Out Force (Kgf) and Failure Mode in Brick

Screw Pull Out Force (Kgf)
Outside Dia. 1 2 3 4 5 Average
Competitive 5.28 mm 652 479 651 537 637 591
Sample #1 M4 x 50 A A A A A
Present Invention | 5.29 mm 769 934 877 839 938 871
Case Hardened M4 x 50 B A A A D
Present Invention 5.29 mm 953 666 728 729 674 750
Thru Hardened M4 x 50 D C B B B
Competitive 5.18 mm 933 722 550 911 685 760
Sample #2 3/16 x 2 (in) A B B D A

[0045]  As shown in Table 1, when the present fastener was case-hardened, the pull-out
force was significantly higher with less variation than the competitive samples. The case-
hardened samples may have increased ductility in the center of the fastener over the
through-hardened samples. Even though, the through-hardened samples of the present
invention provided similar average pull out as competitive sample #2.

[0046] In further testing, additional experimental samples of the present invention were
compared to competitive samples by installing each sample fastener into a pre-drilled hole
in concrete, and then measuring the pull-out force. The concrete used in the test of TABLE
2 had a compressive strength of 27.58 MPa (4,000 psi). For some of the pull-out test
samples, the screw broke leaving a portion of the fastener in the concrete. The test samples
where the screw broke are marked in TABLE 2 by an asterisk (*). The remainder of the
test samples failed by the screw pulling out of thé concrete without other significant

concrete damage.

TABLE 2: Pull-Out Force (Kgf) and Failure Mode in Concrete

Present Present ,
Sample Invention Invention Competitive | Competitive
Case Through Sample #1 Sample #2
Hardened Hardened
Fastener | \i0oso | M4x50 | Mdxso | o OX A
Size (in)
1 904.3 780.9 330.4 905.6
2 839.6 763.9 642.2 947.4
3 742.2 712.6 461.3 997.0 | *
4 928.2 645.8 735.7 9899 | *
5 980.3 * 1 700.7 683.0 973.4 | *

11



14 852.6 959.8 * 741.2 904.4 15 964.0 837.2 554.0 933.7 * 16 743.7
956.1 554.8 935.7 * 17 642.5 898.7

9474 | * 865.3 517.1 | 730.6

6

7 875.4 870.6 378.4 690.3

8 761.9 981.8 | * | 546.0 586.7

9 1936.7 820.5 501.3 747.8

10 796.9 791.1 462.1 768.7

11 645.0 903.0 529.0 651.3

12 922.4 | 7479 463.6 770.9

13 867.7 650.9 433.3 970.1

14 852.6 959.8 | * | 7412 904.4

15 964.0 837.2 554.0 933.7 | *

16 743.7 956.1 554.8 935.7 | *

17 642.5 898.7 391.5 544.5

18 840.0 847.7 583.7 832.7

19 835.5 909.7 406.2 626.1

20 872.4 752.8 505.3 858.2

21 875.0 820.9 483.2 661.1

22 833.3 929.9 414.8 9519 | *

23 8539 | | 960.1 405.6 620.1

24 769.2 832.0 586.1 673.6

25 880.1 755.6 577.1 678.1

26 883.6 737.8 461.6 762.6

27 772.0 619.5 588.5 884.7

28 740.2 916.8 501.8 690.1

29 757.0 683.8 631.3 683.4

30 956.4 | * | 786.5 538.5 729.1
AVERAGE | 840.6 Kgf 814.6 Kgf 520.3 Kgf 790.0 Kgf

[0047] As shown in TABLE 2 and FIG. 11, both the case-hardened and through-
hardened samples of the present invention provided higher average pull out force than the
competitive samples with the same or less variation. -

[0048] While the invention has been illustrated and described in detail in the drawings
and foregoing description, the same is to be considered as illustrative and not restrictive in
character, it being understood that only preferred embodiments have been shown and
described and that all changes and modifications that come within the spirit of the

invention are desired to be protected by the appended claims and the equivalents thereof.

12



391.5 544.5 18 840.0 847.7 583.7 832.7 19 835.5 909.7 406.2 626.1
20" 872.4 752.8 505.3 858.2 :

What is claimed is:

1. A thread forming fastener for use in concrete, masonry, brick, and the like,
comprising

a first thread, second thread, and. third thread in a helical arrangement about a
shank, each thread having substantially the same thread pitch,

the second thread having a major diameter greater than the major diameter of at
least one of the first and third threads with grooves on either side of the
second thread adapted to accommodate chips of material during fastening,
and the second thread having notches in the major diameter of at least one
turn adapted to engage at least one of concrete, masonry, and brick,

a helical land axially extending between the third thread and adjacent first thread
having an outside diameter greater than the minor diameter and less than the
major diameter of the first thread and third thread, the axial land width
between the third thread and adjacent first thread being at least 25% of the
thread pitch, and

having a pilot end adapted to guide fastener entry.

2. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 1, where
the major diameter of the second thread has a shape selected from the group
consisting of square shaped, rounded shaped, polygonal shaped, flat shaped,
pointed shaped.

3, The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 1, where
the thread height of the second thread is between 40% and 100% greater than the
thread height of at least one of the first and third threads.

4.  The thread forming fastener for use in concrete, masonry, brick, and the like as

claimed in claim 1, where

the major diameter of the first thread and the third thread are substantially the same.

13



21 875.0 820.9 483.2 661.1 22 833.3 929.9 414.8 951.9 * 23 853.9
960.1 405.6 620.1 24 769.2 832.0

5. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 1, where '
'~ the thread height of the first thread and the third thread is between 45% and 85% of
the thread height of the second thread.

6. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 1, where
the thread height of the first thread and the third thread are between 50% and 70%
of the thread height of the second thread.

7. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 1, where
the major diameter of the third thread being greater than the major diameter of the
first thread.

8. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 1, where
the notches in the second thread have a shape selected from the group consisting of

rectangular, triangular, polygonal, and arcuate.

9. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 1, where
the notches extending a depth into the second thread less than 50% of the thread
height.

10. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 1, where the notches in the second thread form a series of lobes
with the notches between the lobes about the rotational axié, each lobe having a
leading portion and a tailing portion, the leading portion and first adjacent notch at
a first angle in a range from 50° to 100° from a plane tangent to the lobe adjacent
the leading portion, and the tailing portion and second adjacent notch at a second
angle in a range from 25° to 50° from a plane tangent to the lobe adjacent the

tailing portion, where the first angle is greater than the second angle.

14
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11. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 10, where the notches are positioned to form from 3 to 8 lobes

about the diameter of the second thread.

12. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 1, where

the axial land width is at least 35% of the thread pitch.

13. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 1, where
the axial distance between the first thread and the second thread is substantially the

same as the axial distance between the second thread and the third thread.

14.  The thread forming fastener for use in concreté, masonry, brick, and the like as
claimed in claim 1, where
the helical land axially extending between the third thread and adjacent first thread
has a diameter greater than a diameter at 40% of the thread height of the
first thread.

15. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 1, where
the helical land axially extending between the third thread and adjacent first thread
has a diameter greater than a diameter at 55% of the thread height of the
first thread.

16. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 1 having at least one minor protrusion formed along at least a

~ portion of the helical land.

17. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 16 where the minor protrusion is continuous along the helical

land.
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740.2 916.8 501.8 690.1 29 757.0 683.8 631.3 683.4 30 956.4 * 786.5
538.5 729.1 AVERAGE 840.6 Kgf 814.6 Kgf 520.3 Kgf 790.0 Kgf [0047]As
shown in TABLE 2 and FIG 11, both the case-hardened and through-

18.  The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 16 where the minor protrusion is intermittent along the helical

land.

19. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 16 where the minor protrusion has an outer diameter not more

than the major diameter of the first thread.

20. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 16 where the minor protrusion has an outer diameter not more

- than the major diameter of the second thread.

21. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 16 where the minor protrusion has a cross-sectional shape selected
from the group consisting of arcuate, rectangular, elliptical, trapezoidal, and -

triangular.

22. The thread forming fastener for use in concrete, masonry, brick, and the like as
claimed in claim 16 where a lead side of the minor protrusion may have a normal

angle between about 10° and 60°.

23. A thread forming fastener for use in concrete, masonry, or the like, comprising
a first thread, second thread, and third thread in a helical arrangement about a
shank, each thread haizing approximately the same thread pitch,
the major diameter of the second thread being greater than the major diameter of at

least one of the first and third threads.

24. The thread forming fastener for use in concrete, masonry, brick, and the like és
claimed in claim 23, where |

the major diameter of the second thread has a shape selected from the group

consisting of square shaped, rounded shape, polygonal shape, flat shape,

pointed shape.
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har dened sanpl es of the present invention provided higher average pull out

~ force than the conpetitive sanples with the sane or |ess variation.

[ 0048] Wi |l e the invention has been illustrated and described in detail in

t he draw ngs and foregoing description, the same is to be considered as
illustrative and not restrictive in character, it being understood that
only preferred enbodi nents have been shown and descri bed and that all
changes @A8d nddhefthread ifomsing Hasterworfer wict i epnctate, spasonty, dirickhand theeltks ah ar e
desired to be r.otgct qd b tvgg appended cl ai ns and the equival ents thereof.
What is clainé "i‘lg."ic.alﬂl¥3r1r & forming fastener for use in concrete,
masonry, bri ckhe Bpéhdt it@gHtidf@he SRBRM kigtdisdbetwéet 4090 a8 d V0%egroaer than eled, and
third thread in a helical arrangenent about a shank, each thread having
substantial |y the dhiad h¢ightad apleagione phthedueiand third Buepdiavi ng a maj or

di aneter greater than the major dianeter of at |east one of the first and
third threads with grooves on either side of the second thread adapted to
accommodaise chihgsthdhd Meigihg ahsteher i fog ufca it esticege, magdnty) erkc omtl thehlileads

havi ng notches in the nmajor dianeter of at |east one turn adapted to engage
at | east one &faimehérdeE 2hgdsity, and brick, a helical land axially
extendi ng bet ygep, f e htdr b il SRLARE 2AGMRARRE tHrkdSdre SBsAMallPHeNGmaN
out si de di ameter eater than the mnor diameter and | ess than the major

di ameter of the first thread and third thread, the axial |and w dth between

t he thi thread and  ad] fi t hread bei t | t . 25% af th hr ead
pi toh. el havk RGBT, BTSSP 4 B GO THerBarahert i Ayt s GTgl ™ €2

thread form ngfiggh §D&kint 25, Wi i N concrete, nasonry, brick, and the like
as claimed in claim1, where the major diameter of the second thread has a
shape sel ect edhd thoendtHeighgpbihe fusirtbicsd and)thefthisdthaeasl is batyeedn 45 YuandetP s Rbiped,
pol ygonal shaped, f]at s e inted,shaped. 3. The thread formng
fastener for use iﬁh%@’ﬁ%apgféég%ﬂg@%ﬁ?%ndg?ﬁeg (, and the like as clained in
claiml1, where the thread height of the second thread is between 40% and
100% greater than the thread height of at |east one of the first dthird
t hreads. 28. Thihet thread dfofmingi fagjenasfor yeg 117 sencidie mﬁsm&rﬁeﬁnm as
brick, and the,l.Lke. ! in claiml, where the nmajor dianeter of the
first thread é:#ldh}%ﬁéﬁ?lﬁﬁgé{(ﬁ}%ergd are substantially the sanme. 5. The

t hread for m nghé dstaineight@f thesfrst threxinmdehe thirdathoradare betiven S@chnd®% i ke
as clainmed in claiml, - where the ghread el %}4 of the first thread and the
third thread i s betoidnthreadhsight b sscopAthEyt ead hei ght of the second
thread. 6. The thread form ng fastener for use in concrete, masonry, brick,
and the like as clainmed in claim1l, where the thread height of the first

t hread ari2®.t heThehihrehdt forreig fastendyefonvmen irb006caetd, MOsensY, brivk, ahd dbgdlikeipght of
the second thread. ,7. The thread form ng fastener for use in concrete,
masonry, brickRNd R HEM 2RV BCcl aimed in claim 1, where the major

di aneter of thee thididibhéendr Meitmed &l Wind Brftet nhd Majoidammdter ofahe t he
first thread. 8. The thread form ng .fastener for use in concrete, masonry,
brick, and the |ikefirssthedadi med in claim 1, where the notches in the second
t hread have a shape selected fromthe group consisting of rectangular,
triangul ar, polygonal, and arcuate. 9. The thread form ng fastener for use
in concrej®, MRROMNAd tkmie faslfert foe usé ke cascrete ainasshry nbridkaiami the Wkere t he
not ches extending a depth into the second thread | ess than 50% of the

t hr ead hei ght .claijedimelai2dawheter ni ng f astener for use in concrete,
masonry, bric { i i I i ; $ei N

t he second thlr<t gg Q%%)Erh%&gwslgerq}vg @%" ﬂrgggrseh@mant?%ﬁ{eﬁéoﬁg}[’i’gﬁgg1%%?3%3&;]&19& | obes
about the rotati onadan@dsshe @dghlidtaive beonden ghasekemtiihngpdpod thegthird tfifead.t ai | i ng
portion, the leading portion and first adjacent notch at a first angle in a
range from50 to 100 froma plane tangent to the | obe adjacent the |eading
portion, gnd tHg Pﬁl&ddi RYmBRY Fs@Aer2fy 138G RN ARRINrPObGLK, Ahd ahé tikond
angle in a range from25 to 50 froma plane tangent to the | obe adjacent
the tailing poelained,inglend3t fuethes qomprsingie i s greater than the second
angle. 11. The thread fornming fastener for use in concrete, masonry,
brick, and the like as clained in claim10, where the notches are
positioned to formfrom3 to 8 | obes about the dianeter of the second
thread. 12. The thread forming fastenerl7for use in concrete, nasonry,
brick, and the like as clained in claim1l, where '



the axial land width is at |east 35% of the thread pitch. 13. The thread
formng fastener for use in concrete, masonry, brick, and the |like as
claimed in claiml1, where the axial distance between the first thread and
the second thread is substantially the sane as the axial distance between -
t he second thr - gl : £eshd’ 40 r for
use in concr etagr,?e%ﬁ%lggrﬁ&f e,glagyie%%flalggg)%ﬁ%%}lﬁpﬁgmgdshgf ai néidéqjér?eg gf%%%r?WMere
the helical |and ataginkynextsairdiingetbegreatenthah ehetrhinod diahreeadndieds dap aloe nt
first thread has a diianeter greater_than di aneter at. 40% af. t he t hread
hei ght of the, firdRaehaBEgter 108 thefusy H\r@gdaffdoli}ﬁdn@l?a&sﬁ&%’ﬂa‘f %’Pgu%'gth n
concrete, masonry, Lk, t i i J i I e
helical |and axi al It{%{d‘eéftk:a é[}rllﬁlf}ﬂrg t@%’?&éﬁﬁ a?%g&ittﬂrgggﬁéﬁ?ggg@adr?ééagtdjygfeoﬁttﬁ{i rst

t hread has a di anettbreadpedt er than a di aneter at 55% of the thread height
of the first thread. 16. The thread form ng fastener for use in concrete,
masonry, brick, and the like as clained in claim1 having at |east one

m nor prabrusifgR hRLARHRANE Ndstétler| AL f BsHckdt® m&ontylbritR] bdthel Modas 17.
The thread form ng fastener for use in concrete, nasonry, brick, and the

li ke as cl ai methiingd o eaim 36 where the nminor protrusion is continuous al ong
the helical lapnd, .1 he. t,hr.ead ,f orm f.as I I ,
masonry, bri cire Bl Had AFicl sERByin? hEh Ry IR thichdnd Bpgche BROTHEAE
protrusion is intemnaing@ntiaméengrehletHas lai di@hetbeatdl0%d 8f thE hiereadhheiglet dfakeri ng
fastener for use in concrete, masonry, brick, and the like as clained in

cl ai m 16 where t he fiptibieagyr ot rusi on has an outer dianmeter not nore than the
maj or di aneter of the first thread. 20. The thread form ng fastener for use
in concrete, masonry, brick, and the like as clainmed in claim16 where the
m nor pr @3t usiThe theead Abormingefastehernfot @se itonvpete, mhsomry, Heickapod thti Bkeder of
the second thread. 21. The thread form ng fastener for use in concrete,
masonry, bri cklaimgdin ¢ain gk’e as clainmed in claim 16 where the m nor

prot rusi on NasethetASEic 2GRN0 BAkndAFBAWRE 8R! Bit AR bREGRAUP eREEd | NG
of arcuate, rectangular, elllptical,; trapezoidal, and triangular. 22. The
thread forn ng fasthemig o diamesegieatec o ratienetmpatdily of heithiead heighttdidhs | ke
as claimed in claim 16, where a | ead side of the mnor protrusion my have a
normal angl e bet \Ae?HStatB[fﬁ 10 and 60. 23. Athread formng fastener for use
in concrete, masonry, or the |like, conmprising a first thread, second
thread, and third thread in a helical arrangenent about a shank, each
thread ha#i ng Hsphosednieraing fapienes £ae usth e SeNGHFLe.cMasqRy Brigke And)ithetikeps of

t he second thread hei ng. r.than the major dianeter of at |east one of
the first andct? R ﬂgmgég’%%}f The thread form ng fastener for use in
concrete, NMASGQRé¢ ¥xiablahdWidtRihtldst 33% of af thlead piech.i n cl ai m 23, where the
maj or di aneter of the second thread has a shape selected fromthe group
consi sting of square shaped, rounded shape, polygonal shape, flat shape,

poi nt ed pe. : 1 f e i ,
masonry, Bbric kT,hezzitﬁrcf a??ﬁn‘ft{x‘égﬁ%g@ﬁog}l%g C?ﬁérgﬁaé@fﬁ dgﬁ?,y ’qﬁmﬁé’r@dﬁ ﬁgﬁﬁﬁfad

hei ght of the ddaeddn tlhinedd hasinpet leest ond 6hamuoth@den tprived elong hlsastthe t hr ead
hei ght of at | east otntg gf .tpg}afi rst and third threads. 26. The thread
forming fasterR¥ignet 1g8elisdl ¥9flcrete, masonry, brick, and the like as
-clainmed in claim23, where the major dianmeter of the first-thread and the
third thread are substantially the sane. 27. The thread form ng fastener
for use i36.corErestheead fiersung fasteber fok pseaindong¢rete] nksonay, hricki anddhe ﬁkwsai m 23,

where the thread hei.ght.of .the first. thread.and the thir IS between
45% and 85% of AIHEdHH F‘égﬁgﬁéﬁqﬁm th, fripgrpraipysion s cppldgts ig’."g‘ti}i?g?e?‘ﬁ!r‘lead

form ng fastengggfor use in concrete, masonry, brick, and the |like as
clainmed in claim?23, where the thread height of the first thread and the
third thread are between 50% and 70% of the thread hei ght of the second

t hr ead. The thre form.ng f er f Se .l el e, Y,
brick, an 'thgﬁl'eitgéeaggorc lgmfnaes nfﬁf%%:ﬁgel 1mc58§retém§1ra ge&%ri’??fr\?%j %Ifra tglggﬁg%rer of the
third thread bgain@gddneatrnstwiare thbenin®y @otrdiiamBtisermifitetteornd the helidat ead. 30.
The thread formng fastener for use in concrete, masonry, brick, and the
like as cl ai med@dn claim 23, where the axial distance between the first
thread and the second thread is substantially the sane as the axial

di stance between the second thread and ig8he third thread.



31. The thread form ng fastener for use in concrete, masonry, brick, and
~the like as clained in claim?23, further conprising: a helical |and

axi ally extendi ng between the third thread and adjacent first thread having
an outside dianeter greater than the mnor dianmeter and | ess than the major

" dianeter of the first thread and third thread, the axial |and w dth between

the third thread and adjacent first thread being at |east 25% of the thread
pi t ch. 338. Th&@hehhread! fdrming fagteharforuserin tomcrets anasongo bucktand tealdlerasy, bri ck,

and the like as.clained in_claim3l, the helical |and axiall xt endi ng
bet ween t he tr?'%"a‘ei?m”@a‘&’ g%ﬂ’%ﬁr&jt %E‘Hﬂorfplr?tg'{“@ﬁ}aé&ﬂ K 5?W&eéerépgr§8 er
greater than angj @eelfr BméeY%fhe tiketiréddead hei ght of the first thread.
33. The thread form ng fastener for use in concrete, masonry, brick, and
the like as claimed in claim31, he helical land axially extendi ng between

the thirdthread and, adi FLrst, | ’ - th
i amoter 5t 505 derh AR Rehin Bl gb SRR h AR, BLEEREp RRALT, 20"

form ng fasten@imb®in &an BH wherRGhenor PastaBion hadtah okiter diachetdraot inbee as
claimed in claim 31, where the axial land wdth is at |east 35% of the
thread pitch. Bm thymajendiaaeier ofithe srsorddveader for use in concrete, nasonry,
brick, and the like as clainmed in claim 31 having at |east one m nor
protrusion forned along at |east a portion of the helical |and. 36. The

t hread f @O ndlHeabicad frmding fasteaer for oo cenaste magmnryy briok.i ank thalkke ashe | i ke

as clained in ¢laim 35 where . the mnor protrusion is continuqus along, the
helical |and. me?ﬁédﬁ‘l’i‘? gé&’hﬁ?rth? AYngr §?t5‘f§é‘?nstfa8|a %%SQ'SFQIO@SE%@B? eledtglonry,

brick, and th j ' ' i %ypﬁr ibleBcdll tiezMAR AMEBI ON i S
intermttent gfdéﬁlgﬁt%guﬁgﬁsggﬁgFgﬁlg#ﬁé’%égn e iﬁ}lfeﬁaag f’ot?ﬁ{ ng fastener for
use in concretteangwaonry, brick, and the like as clained in claim35 were
the m nor protrusion has an outer dianeter not nore than the major dianeter
of the first thread. 39. The thread form ng fastener for use in concrete,
masonry, 41 i Ckphedhtad fenlihKBisREerdboRriigead cbicréfe dinB3ohby, Whiek candhie Hkaay
protrusion has an outer dianmeter not nore than the major dianeter of the
second t hr ead.claimed Thelaink p & sheteq lepdhgide atthe maipor prptrysign may bayc: Be@nal
masonry, bri Cka.'n ﬁrb%t&'&%albio{ﬁel(ﬁ% &:kﬁd med in claim35 where the m nor
protrusion has 8 Cr 088 secti onal® 8 ape selected fromthe group consisting
of arcuate, rectangular, ellipictical, trapezoidal, and triangular. 41. The
thread form ng fastener for use in concrete, masonry, brick, and the |ike .
as clainmed in claim35 where a | ead side of the minor protrusion my have a
nor mal angl e between about 10 and 60.
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