Office de la Propriete Canadian CA 2390967 A1 2002/12/19

Intell | Intell | P
du Conada Office o opery en 2 390 967
Fhdtiie Canads Indushy Ganada 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(22) Date de depot/Filing Date: 2002/06/19 (51) Cl.Int.”/Int.Cl.Y F16B 35/00

(41) Mise a la disp. pub./Open to Public Insp.: 2002/12/19 (71) Demandeur/Applicant:

(30) Priorite/Priority: 2001/06/19 (09/885,796) US ILLINOIS TOOL WORKS INC., US
(72) Inventeurs/Inventors:

LEVEY, KENNETH, US;

DOHM, STEPHEN, US

(74) Agent: FINLAYSON & SINGLERHURST

(54) Titre : ATTACHE A POINTE DE CENTRAGE A PROTUBERANCES MULTIPLES
(54) Title: FASTENER HAVING MULTIPLE-BOSSED LEAD

10~

(57) Abréege/Abstract:
A threaded fastener includes a lead having bosses separated from one another by bases along the thread crest. Two such

leads maybe formed such that lead-in profiles for of one lead are disposed apt locations corresponding to locations of lead-out
profiles for the other lead. The lead-in and lead-out profile of the bossed, and other features of the bosses and bases may differ
from one another along the fastener thank. The boss profiles may be selected to reduce insertion torque and to provide
excellent resistance to pullout. The fastener may be formed by roll threading via a tool trade by a plunge EDM process.

:.;iz$};zsi§
S

I*I ' 3 oon, B e [ /[ |
C an ad a http.//opic.ge.ca + Ottawa-Hull K1 A 0C9 - Attp:/cipo.ge.ca R oo

OPIC - CIPO 191




CA 02390967 2002-06-19

FASTENER HAVING MULTIPLE-BOSSED LEAD

ITWO:OOM
12984

. ;L-w‘UCHNOF“iu‘IlSCJIRS RE

- A threaded fastenm' includes a lead hzvmg bosses separated from one another by
bases along the thread crest. 'I'Wo such leads may be formed such that lead-in profiles for -
of one lead are disposed at locatians corresponding to locations of lead-out profiles for
the other lead_ The. lead-in and lead-out proﬁlm of I:he bossed, and other features of the
-bosses and bases may differ from one anotlm along the fastener shank. The boss profiles
may be selectcd to rcducc ms&mon torquc and to provzde cxccllcnt reslstance {o pullout
The faatcner may be fonned by roll threadmg via a tool made by a plungc EDM process,
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FASTENER HAVING MULTIPLE-BOSSED LEAD

The presem invention, relates generaliy to the ﬁe:le:l~ of t‘asteners,’ and more

.partxcularly toa fastener havmg at le.ast (me Iead foxm w;th multiple bosscs to provide

lmProvcd mSertmn and pullout propm'i:les. -

In the fuld of fastmm's, parhctﬂatly threaded fastmers, a wide range of
configurations are known and currmtly avaﬂame. In general, threaded fasteners present a '

threaeded shank on wiuch one or more leaﬂs ara formei The Ioads create a helical

&

| surfaces of one of more mechanical componeats as

“. the fastener is rotated for msemdn or rval Vanous threaded fasbenet dcsxgns have

been speclﬁcany adapted for use w:th vanous materials such as wood, metals, camposite
materials, conorete, andso forth '

In most com'enuonal threaded fasteners, a head is formed at the e:nd ofthe
threaded shank to facahmte rotal:wn of the fastcw into and o\n of an applxcatlon The

shank ltsclfpmsants a lower np oppomte the head, with the lead of the threadbemg

formed around the shank. The chmctmshcs of the lead de‘tczminc both the torque
reqmrad to insert the fastenet into the apphcauon. the torque required to remove the
fastener, and the force whlch tes;sts punout of ﬁ:m fasteticr once in place. In most
convennonal apphcatlons, the thread i 18 umform in shape over the entire sha.nk, with a

reducuon in helght bemg pmvaded m ce:ﬂa:m apphcatlons such 28 for wood or metal
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developed, such as for pmetratmg into certed matemls dunng msertum. In general,
howevac, these designs have prcscnted less ﬂmbihty and less than optunal performance

in use There is still 2 need, therefare, for lmprovcd fastenexs whxch can be adapted for

particular purposes and materials, through crea.tive lead deslgn There i isa particular need

~ for fastepers which prcsmt relatwely umfarm or consrant insertion torque cheracteristios,

with excallent pullout remstance and wmch can be manufactured in stralghtforward and
mechnsxve ways. R

SUMN YOF IHE INVENT) ON
The praswx techmque pnmdm an s ved fastener des15n WhICh rwponds to such
nwds The fastener pmsmts a lad whlch mcludm mulhple bosses scparated by recesses,

- In a particularly favotod embodnnmx, two leads uf snmlar geometty arc pmv:ded. The
bosses ma;ybc 1dem:1¢al to one anotbnr along thc entire Iength af the lead, or may be varied

to provide the desired chmctensuw. For example, tha laad-m of the bosses need not be
identical 10 the lead-out, and the lmd-m and lead-om of bosses along the length of the leads
may vary. Sunﬂarly.the length, h@tghtmd f ofthabossesmayvary a]ongﬂlelcngth of
the leads. Where more than one lead i is provided, overlap between thebosses formed on the
lead maybeprowded s0 35 10 mmntam gcn : X torque during msetIaon of the

'fas:mamanappm% memwm:hebossesa:so offets locations in which
| certam ma:tmals may be allowed to colleot, such as eold-ﬂorw plasbcs, p]aster or combe,

ot so forth. The lmd-om of the bossw may'be formcd so as to provide enhznced pu]]out

-

The fasteners deslgmdmawommﬂ!theprwcnttqucs may be vsed in 4

‘wide variety of apphcauons They are partxarly well suited, however, to apphoah ons I

which the faswner mterfaces dn'ectly with one ormore matmals to bc secured, such as
waetals, plastics, wood, concrete, and other compos site roaterials. The overall configuration
of the leads and bosses can be a.daptad spm:ﬁeally o such matenals, and to the desmd lc-vel
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of1 mserl:lon torque p‘ullout resistance, md 50 forth The fastmm are patucularly adapted,

momover, for mass production, such as ﬂmugh roll thread formmg op eratmns.

IRIEE FDES 2 l@ﬁ NOF ' A d’ GS

The forcgoing and other adva.utages of the mvenuon will become appamnt upon
reading the followmg detailed descnptwn and upon reference to thc dmwmgs in wmch_

Figure 1 is a pmspecuwc vxcw of a thraaded fastemr in acaordance with asPects of
the presmt twhmque,

| Figure IAwasectional view tbroughthzﬁsteuenllusmmdml-‘xgure 1 showmg
the conﬁgm'ahon of bosses fo:zned in thc two Leads of the mnent of Fxgune 1;

F:gttreZISadmgmmﬂlustramxgancxemplalylaadofafastcnermmhasﬂmt
dlustratedexgurel

Fxgure 3isa dlagmm 111 : 1 _' 18 an exemplnry conﬁgumt:on of two leads for 2
fastmer such as that illustmted in Flgure 1 n ancordance w1ﬂ1 pa.rtwular aspecls of the
‘prwmt rechoigque:

Fv.sute 43 1s a diagram 111 15trating evoluhon ofcharactmstlcs ofa lead fora
fastena of the type ﬂlusﬁ'ated n F: gm'c 1 m accordance wu:h aspecw of‘ the presmt

f 'techmque,

Flgure 5. is dlagram similar to tlmt of Flgures 2, 3 and 4 xllustratmg a pamcl.llarly

preferted conﬁgura'aon of a double—tead fasten&' in accordancc thh aSpects of the present
echnique; | , S .
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Flgure 6 is a plan view of two le&ds shewn extendud vertically, Jllustmung
overlap between poruons of the leads, ' '

Figure 7ise plan view ef a portton of a tool nscd in formmg a dxe for machmmg

the fastenexs, such fype illustrated i in Plgme 6 m a yoll threadin operanun,

Figure 8 1s an elevatlonal view of a fhce of A1 exemplary die formed through the
use of a tool such as thatlllrnstratedm FLgum7

Fxgure 91is aflow chart ilu atiy j cmmpla:y steps ma manufactnrmgprocess
for czeatmg fastenerd i in accordanoc mth thc: prcsent techr ue lhmugh elocmc-dtschm'gn
mac]mning ufdles, and roll formmg ofmwﬂtrpleboss ﬂu'eads

Fxgm:e 10isa perepecnve vxcw of an altve canﬁgmatxon fora fastener n

B accordznce Wlth aspects of the present technique havmg a smgle laad, and

Figm 111s a graplncal tepresmtauon Of torquss mcmmtered fO!' mmon Ofa
. r°t5 Ofthe pmsent techmquc.

Tummg now to the ﬁgures andr \_ '." ﬁzst to Fxgure 1, an exunplary fastenet -
formed 1 in aacoxﬂance with . a.'spects ofthe pmsent tecbmque 1s ﬂlustrated and desxgnatcd
genaally by the refcrcnec hwmeral 10. Fastener 10 mc.ludes ahead 12 a tlp 14, hnd a

threaded shank seotlon 16 Any suxtable ind and hp poruon may be employed in the
fastener, such as the hex head lllustmted in F:gure 1. ‘I'he np porhon may be suml.ar im

' diameter to the ﬂu‘eaded shank portion ar may be proﬁled such as to faclhtaj:e msemon

m'to oertammatenals
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In the ﬂlustrated embodxment, fastmer 10 has one or more leads ‘which are
configured in accordance mth a,spec!'s of the present techmqua. In the anbodmwnt
illustrated in Figure 1, two such leads 18 and2| are pro‘uded aud have similar or o
1dermcal conﬁgumnons, dlsplaced 180 &egreas at cozrespondmg local:tons along shank
16, As described below, the conf] 1 ‘. s may also be dlﬁ“ereiat between the multlple
leads, where such multlp le leads are pmndcd, and the configurations may evolve along
the length of cach lead. Bven where a sin }-_elcad is prowded, as dlscussod below,
features formed along the sizgle lead may évolve between tip 14 and head 12. In general,
each leadpresents abase 22, and a sexies ofbosscs 24 nsmg from the base 'I'he |
particular forms of the bams and besses pmwded on the lcads and presently favored
methods for formmg t‘baso fm are d_ b iin gxutet dctaﬂ bclow. -

Flgure 1A zllnstmtes & sectwnal vww thrOugh the fastener of Flgum 1. As shown
in Flgure.'M the hosses 24 £ormed along thc shanlc of the fastener ara posmm with
for cmryand exxt of the bosses mta a
matenal being fastened. In particular, ﬂw _ 3¢ - 24 ed on lead 18 are posmoned SO
as to correspond to recesses formed betwem s on lead 20 As described more fully -
below, rt has been found the illustrate '. j T - cm of corresp_ ondin locations for -
mcaasee and bosses on tho doublc-lead fastener facihta:tea mser.tion, enhanocs rc:smtanoe
to pu]lout, and provldes locatlons in wb.i erial ‘may sattle or ﬂow It may also be
noted from the ﬂlustratmn of thurc 1A m the pmently prefmad canﬂguranon, two
bosses 24 are localed for each moluaon of leads 18 and 20, w:th the bossm being oﬂ:'sat
ﬁ'om one another by 180 degrees e

- Figwre2 illusuates an exmplaty- ~ ptoﬁle for one of the leads ina fastmer of
the typc {llugtrated i m Figwe 1. In thc dm '_ ofFlgure 2, Ieferance numaal 26 reforsto
the root of the throad while refcrence num&'al 2 8 refers to the thrcad crest profile jtself.
For the sake of illustration, multlple base pmﬁles are tllustmted, mcludmg a ﬁxst base 30

a second base 3Z and a thixrd base 34 Along the l of the thl:ead proﬁle 28 these
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- bases may bcrcfemd toas succasswa faatms N+l ‘and N-I-Z Sunilarly, a series of

bosses are formed between the bases mcludmg 1 ﬁrs‘t boss 36 adjacent ta base 30, a

~ second boss 38 adjacent to base 32, and athlrdboas 40 aijacent to base 34, These
bosses, too, may be referred to g5 successwe featmcs in., N—l-l and N+2, In the

embodiment illustrated in Flgure 2, mh of the bases 30 32 and 34 arc generally 1de:1t1ca1
to one another, whxle cach of the bosses 36 38 and 40 are axmilarly 1denucal to one

- another. That i8, the lengﬂx. hczght fo and adJacent fea:tu:es of each ofthese bascs and
bosses arc sumlar betwem the succcsswe N N‘+1 and N+2 lcvcls | '

While the 1dcnnca1 fmm:res a.long thc lcﬂgth of the thread profile may be hlghly .
~demrable n certain apphcauons, the prosent teohmque also pazrm.ts features to be vmed
along the length of the lead, In the embodin _ musttated m Figure 2, for cxa.mple each
boss presents a leadum proﬁle and a lcad-out proﬁle Which can be tmlored to specxﬁc
applicati cms, such as to prowde a desued mscruon uarque and pullout Tesistauce. In the .
embodiment illustrated in Figure 2, for example, the boss 36 at the N level has a lead-in
42 anda Iead-out 44, whlla bosses 38 and 40 .ﬁt the N+1 and N+2 levels lead-ins 46 and
50 respectively, and lead-outs 43 aud 52 respec ctively, As described in greater detail
gth ofthe fastoncr to provide dlﬁ‘mng

appreciated by thosa ski]led in the art, m gmera], the leadum pmﬁle will havc a greater
eﬁ“ect on the insertion torqne, Whﬂe the Iead-out proﬁle Wﬂl have a greater effect upon

~ the pullout resxstzncc

Other feann-es of the thread proﬁle 28 illu.strated in Figure 2 ‘may also be adapted
_-;‘_le, each base 30, 32 and 34 bas a length, such
as length 54 illustrated for base 32, wl:n may be altered along the leagth of the fastener,
That i is, bases in levels in N+1 and N+2 may dxﬂ'cr ﬁ'om one anothcr, whe-re desued.
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Snmla.rly, each boss 36,38 and 40 has a predctennmed le.ngth, represented by refcrcnce

numneral 56 for boss 38, which may ba adapted and varied along the length of the fastenea:

between &e rwpecnve Jead-in and Iead-out pmﬁles Moreover. tb.e hei ght of the bases,
as mdlcatcd at teference numeral 58, be altcted as may the helght 60 of the bosses.

Other features, such as the oonﬁgvratmn and shape of the bosses and bases may also be
changed or evolve along the langfh of fhc fastemr as dcscu'bed m greater defad below.

Where maore than one lead i is pmv:ded on the fastencr the features along each lead .

. may snmply rcpeat., ot may evolve separately along thelr lengths and thl.‘: fea.tures may

generally be posmoned to com:spond toone another in ptedetermmed mmncrs along the
length of tln-': shank Fzgm'e 3 lllustrates. fbr ple, proﬁlcs of a paxr of leads 62 agd

. 64, each prcse:ntmg bases and bosses a dm'bed above wlth referenoe to F:gure 2. In

iloring of the bosses and bases along the length of

each lead, thes posmons of these features ma;y be pmwded in correspondmg mannem,

such as to provnda ovatlap 66 between 1ead-m md lead-out regxons, or other regxons of
iple, where two leads are -

lead-in poztions of bosses from the sccond lead 'Ihus, relauvely umfom msernon torque
maybe a.ttamedby altemanngthcbossbemgdrivm mtothcmatmalto bc fbstenad

between the two leads At the same bm, tlw lulupla lead-outs of the bosses from cach
lead aide, togethe: in remsung pullout N '

Fxgure 4 ﬂlustrates an exempy | | .;' embodnnent of a Iead profile whetein features

mczluclmg bases and bosses evolve a]ong the le th ofthe lead. As shown in Fxgurc 4.8

 firstbase 30 at a level N along the lead joins . first boss 36 at the N level by a lead-in 42

The boss 36 then joins a second base 32 at a level N+1 'by 2 Iaad-out 44, As the lead

. contmuas, thex, bosses 38 and 40 j Jom bases 32 and 34 by lead—ms 46 and SO rwpecnvely
‘with bosses 38 and 40 temunaﬁng Iead-oms 48 and 52 mpecﬁvely At each level N,

N+1 and N+2 then, d:.ﬂ‘enng anglea and forms may be prowded for the l&ad-ms and lead-
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above,

cularly prefen'ed preamt conﬁgm'atwn., the
Iead-m profiles of a double-lw.d fastemr correspond m looanon about the shank to
locatlons of the lead-out proﬁlcs of the sacond Iead Moreover as shown in Fi igure 5, it
has been found that a relatxvely shallow laad-m angle. such as 15 degrees. facilitates

insertion of the fastener in apphcauons. Excellent pu]l~out msxstance has been found with

As llIustra.tedexguIeS ma

=p, oLk thc order of 45 degrees in the embodiment
ﬂlnsb:ated in Figure 5, Thus, as noted ab ove, tha lead—m and 1ead-out ptoﬁles need not be

 idenfical to one another, and opmm pmﬁles such as a 15 dmem.s degree
- conﬁgmuon of Figure , Ty be femmd to be for certain apphcauons

Fxgure 6 iltustrates apa:rofleads foraﬁstenar oftb.etypc sbownm Figure 1,
pravided with base.s and bosSes whxch corr 28] ,;nd to one anothar in locatmn and overlap

rence numetals onthe ﬁrst Imd 62 are labeledto

i oomond to those fwtm'cs i]lustrated in Fxgum 2, includmg bases 30 32 and 34 and |
bosses 36 a.nd 38. Snmlar or 1cal bases and bosscs are pro'v:ded along the Becond

lead 64 In the plan view of Flgm'e 6, hawever, it canbc som that the form, referred to

.- generally by tefetencenwneral 70 of each laad m evolve aiong tha length of the lead
| betweeu the fastener tip and head, By way of e

-. 1dcnuca1 along the lmgth of the lead, ar may bc vaned_ Sxmﬂarly, the lead-in form 74

_ le, themdth 72 ot‘eachboss can be -

ma.y bc modzﬁad to prowdc the des:red ' ; _ormancc ehmcttmstios paruculatly the

 ingertion torque. The lead-out form 76 may be ta:lored in a si,mxlar manner. In gcnaral

| these feahnes may be contomed, angled, or othermse adapted, and, &8 mentloned sbove,
' need not be ldentxcal along the 1. n ' '

th of thc lcads

Vanous teohniques may bc cmployed for manu factlmng fasteners in accordance ,
with the fe.atures deScmbed abova In. a presmtly pref erred m elecmo-d’xscharge
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| maotdnmg (EDM) is cmployed to create dles wh:ch are then used to roll thrwd fastener

blanks. To facilitate ereation of the dles, EDM processes are used to create the feamtes

that evolve alcmg the length. of a ro!l thread fonnmg dic of thc type generally known n

the art. Figure 7 illustrates an axempl' Y me

hini pmcws for an EDM tool used in this
ted gmera]ly by tefaranee numeml 78
ial, typically graphite far EDM procasses Thetool

. ptesentsbosses 20 gmﬂb'smlarto thebosswwh:chwﬂlbefomedonﬂlewsulnng

fastener, andbasaa 82 sxmlartothebases ofthe Ieade dcsxred on the fastener Where
ength of thc threads, these will sm:larly

.....

~ evolve along the length of the bossw and bases formed on thc EDM tool. Creanon of the

' mmdbmhperfmmmany_ uitable )

as i]lust:atedmﬁgum:? InthexmentefFlgure‘? the fmhxresareﬂ)rmedbyend
mxllmg along tool pads 84, 86, 88 ancl 90 to I the laad proﬁles and the spaces ‘
-separatmg the leads. Srmilar ma.' ining operatmns are p

ain, xformed alongﬁth@ entire su:face
of the EDM tool as need?d.dcpm ing upon the size of the remlnng die. '

' Fxgu:re 8 illustraies a dae for roll threadmg a fastcner formed thmugh the use of a
tool such as that shown in Figure 7. As will be appreciated by those siilled in tho at,
erally by thc referance muneral 92 m Flgm-c 8,
ﬁ'mmﬁi! aectwn 96. Grooves or stnanons L

-mcludc a shm:emng section 94 and a _. ﬁ,

' areformcd alongthcdxe,asahowumdﬁhad huasufFlchS'%‘facd:tutedramngthe

PLesi: ated byc shlled m the art, such
dies are typmally employed in pans wﬁh bne dle be:ng staﬂonary and a second dxe
osclllatmg to dtaw and rotate the fastener blmk daerebetween and to form the thr By -
a pltmge EDM process, then, features m formed along the die com:spondmg to the

fastener blauk along the die. As will al@ebe |

' bosses and bases of the fastencr Icad Thmugh uaa of a tool 78 as lllustrated m Flgure 7

then, adic as !llustmted in Figure 8 wﬁl pmsent a series of hnaar rwassm, mcludmg
relatively deeper recesses 98 correspondmg to tb.e deetred bosses along the leads, and
1 _': 15 to the bases along the lead proﬁle. It has '
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been found that the use of plunge EDM processea for forming the dies for the presc:nt
fastener profiles greatly faczhm the producuon of the dies, and the format:on of the:
demrcd pmﬁles along the fastener paxﬁcularly where these proﬁles ma.y be varied.

Figure 9 is a flow chart itfust |
and fasteners in acoordance mﬂa 1S
designated generally by reference mm: 102 in Flgure 7, bcgms w:th machmmg of‘rhe
EDM toal a:t step 104 Agam, step 104 may mcludc any ammblem hin,

such ss n:ullmg ofmc fcatures des:red on ﬁe resultmg fastencr As stcp 106 the threa.d

rolhng dies are fo::mcd by pltmgc EDM p:ocessw to creafe the progmssave thread
fomngrecesses as desmbed above mreferemato Figure 8. Atstep 108 fastenar

blanks are formed. Aa w:ll be appreclated by those shlled in the art. such blanks

typicaily include an unthreadod dmlcnsmn to pmvzde sufﬁm ent n materisl for the

threads which. are upset the shan]c uri the thread rollin g opexanou. Fmalty at

step 110 the mulh—boss ﬂ;:mads are rolled onto thcblanlcs thmugh the use of specmlly
adeteddlwsuchasﬂmttﬂustratedetng -

anzme 10 ﬂlustrates an altemat:we ement m accordance with. aspects of the

foregoing techmque, wherein a smglc lmd 1s pmvided. Whﬂc the doublcalcad
configuration prowdea &Koellmt torquc chatas stlcs, m cemm apphcanons, aﬁpeets of ﬂ:c
¢ lead L inthe embodlmem of
Figure 10, mtherﬂmnsqmteleads 18 and 20 fhemfemncenmnarals reﬁsrto tuns ofthe

same lead, For enhancing insertion torque and resistance to pull-out, howsver, the forgot

ation of‘the bossw. ,
eTences betwecn Iead-m and lead—ont proﬁles, and so forth
may be mcomomtcd into the smg]e—lead fastener. ' '

As nioted above, the pment wchzuque pmv:dm fot echlIcnt mscmw torque and

steates exemplary irisertion borque of e fastener

'
~
' .
. .
- ~
..
. -
~ .
d
.
= .
'
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havmg two leads with cozresPondmgly tocatad bossas and recessas as dosm'bed zbove.. As
showan1gure 11 Wnumal 120 refexsto a torque curve for insertion torques as-

the fastener is inserted into a base mate As ﬂlustrated in the Flgure. the torque curve

.begmsatafaulylowlwel lnu&cfaﬂmxsbegmtobemsatcd. 'Ihereafwr torque

increases samewhat within amlddle range 124 but mmams rblanvely constant as compared

1o comrenuanal lobed ﬁastmers Whne aome undulmon ey be moumaed where bossc:s

begmem:rymto fhamatmal, rthasbemfem'td‘that sn.:ehc&s minsernon torqne are
exi::emely minimal. As also noted wove the pment que prowdw a fastcnw havmg
excellent resxstanoe fo pull—oui. Ithas [ rticular that ratios in exmss of 1-1
canbe obtamed tbrou@ the pmmt techmquc (i.c., pull-out to msa‘hon torques) While
convmﬁonal fasteners may obtam mtios on s order of 0..8 L tests haVe lndlcated that

double-lead &stmaa '._".’mﬂ:ﬂleforegomgtw:hmgsmobtmn
ratios on the order ofl.,:;:l. (in materials su

Whﬂcthcmvmnonmaybe' sceptible 10 ncat .
forms, specific cmbodmcnts have bem shawn by way of exampla iry the drawmgs and

havebeen dcscn'bed in daanl hcmn. However, It shoukl be tmderstood that the invmucn
is not mtcmded tobe lmmed to the partlcular forms dlsclosed Rathcr, the mvenuon isto

cover all modiﬁcanons, eqmvalents and alterma ves fa.'lling within the spirit and seope of .

the invention as ¢ ed by the: fellowmg appmded cla:ms

.
Lo
. . .
N .
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.
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 What is claimed is:

L. Athreaded fastener comprising:
 ahead; ‘ o
a tip; and
athreaded shank wc'(endmgbdweenﬂzz head and the tip, the ﬂtmdedshankhavmg |
2 helical lead formed ﬂlereon, me lad mcludmg | plumhty of bosses therealong, successive
bosses bemg scparated ﬁ‘om one anotha' by recessed bases, each boss cxtmdmg mdlally
beyond adjacent bases andpm a rcspocﬁw pmﬁle mch:ldmg a Iead-m profilain a
dxrectlon towards the np, a tespechve Iaad-out pmﬁla in a direction towards the bmd a:nd a

- central sectlon of substsnually umform radml dlmmszon.

2. The fastemr of cla:zm 1 whaem the respectwe pmﬁle.s of at least two bosses
dlﬁ-ﬁ' from. one anoﬁlct . |

3. The fastena‘ ofcla:m 2, w‘herem the respectrve lcad-m proﬁles of thc at least
two bosses chﬁerfrom one another. - | |

4.'. - The fastener of claun 2, wheremthe rwpecﬁve lmd—out proﬁlcs of the at
leastmbossesdiﬂ‘urfmm one an.omer

5. The fasmner of claum 2, vmérem the 2gpect: ve proﬂles d1ﬂ:'er fmm one
anotherln lmgm |

6. The fastener of elaim 1, whnremat least two bases differ from ofis another.

7.  The fastmcr of clalm 6 wi:e!mnthe at least two basw differ from one
another 1 xn !engtlL | - '

12
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‘boss mendingrad;aﬂybeyend ad;acwtﬁrstbasos and pr senting
' molw:lmg a lead-in proﬁle ina dxrectlon towards 1he hp, a respectzve Iead-aut pmilc ina

8. The fastener of olaim 1, whaem forax least one of the bosses tho lmd—m
pmﬁle dlﬂ’as from the lead-out proﬁle |

9. Athreadcd fasmcompﬁsmg

a bhead;

a tip;

a threaded shankMdmgbebweenthchead andthctlp, ' -

= first helical lead formed on the shank end includin aplurahty of first bosses

ﬂ)etﬂlang, successxveﬁxstbossm bemgsepamted fmmone anolherby ﬁ.rstbascs cach first

St _'vcproﬁle .

-dxmoﬁontowa:rds the head, and

a aecond helwal lead mcludmg a phmhty of second bosses therealong, successive:
smndbossw bmsepmamdﬁom one anothmbyaecond bases, each seoondbosa

radxally bcyond adjacmt sacond bases and pmsentmg a Ieslaectlve proﬁlc

| mcludmg alead-in pmﬁle ina dlrecuon towazds the hp, a raspectwe lead-out proﬁle ina

dlrecuon towards the hcad.

10. Thefastanerofcla:m9 wherempmﬁlw ofatleastwobossm ofthcﬁrst o

lead d:ﬂ'er ﬁ'om one mother and proﬁ]cs of at least two bosses of the second Iead daffer
&om one mother -

11.  The fastener of clalm 10 whaem the mpectxve leed-m profiles ofthe at
lea-stmo bosses of the ﬁrst and aeoondleaddiﬂcrﬁ'omoneandther. |

12, ) The fastmer of claim 10 whmm tha respectlva lead-out profiles of the at
least two bosses of the- ﬁlst and second Iead dlffer fom one anoﬁler.



10

15

20

25

- out profiles of the second lead ere dwposedatoo. s
'betweenthctip and the head. '
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13,  The fastener of clalm 10, ‘wherein lead-m proﬁles ofthe ﬁrst lead and lead-

14, The fastener of clazm 13, wherem 1ut proﬁles of the first lead and lead-

 in profiles of the seoond lead are dmposed at con'espondmg locanons along the shank
. bemﬂleupmdmehmd. : | R

15. The fastener of claim 10 whmm 1.he ﬁxSt bosses and the secondbases are

. disposad at correspondmg locauons alcmg the shank bemreen the tip and the head.

16, The fastener of ¢131m 15 wheremthc swond bosses andthe fivst bas&s are
dlsposedatwtrwpomﬁngbwﬁonsﬂongﬂ:eshmkbetwmﬂmtmandthehm '

17. The fasteper of clalm 10 whercm the proﬁle-s of the first and sacond lmds
are conﬁgumd to provide a suhstantmlly mnstant msertion torquie.

16. A dnublo-l'e'ad ﬂnﬁded ﬁstene: oompnsmg
atip; - o .
ahead., .
.'ashznlc extendmgbmeenﬁlenpmdthchead
aﬁmhehcallmdmsposedabommcshmkandincludmgﬁrstbossessepmedby-
first bases, the first bosses extonding radia.llyheyond the ﬁrstbaaes, and
' a second helical lead chsposed about the sbank and inclnding second bosses
sepa:atedbybases thebeses ux: j 3]_-'___,:ljm&aﬂybeyondﬂwsecondbases,

whcrcm the ﬁrst bosses and the second bases am disposed aloug the shaok at

genérally coawpondmg locattons a.ld ﬁlc sccond bosses and the ﬁrst bases are dlsposed
along the shank at generally correspandmg locauons '

14
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- The fastener of clasm 16, wherem weh of the fixst and second bosses
mcludes a respective lead-in pmﬁle and le f ', ut ﬁle, and wherein the laed-m profiles of

o the ﬁISt bosses and the lead-outpmﬁles ofthe seoond bosses are dlsposed at generally

eor.respondmg 1ocat|ons alon.g the shznk, and the lead-out pmﬁles of the first bosses and the

' lead-in proﬁles of thc second bossas exe dxsposed at gmcrally correspondmg Iocaﬁous along

ths shavk.

18. Thcfastmofcla:m 17.whamnthelead—mproﬁlesofatl&stmof1he
bossesoftheﬁrstandthesemndlwdsaremmtﬁomoneanoﬂzer

'19. The fastmerofclm 17

‘ -m lead-out proﬁles of at leasttwo of‘ the

bosscseftheﬁrstmdseoondleadsmﬁumonoanother

20. Thefastenerofclmmlﬁ,w;‘ theﬁrstandsecondbossmandtheﬁrst |
and second bases are dasppsed along ﬁae shank to pmvxdc 2 substanually constant insetrtion
torque.

21. 'I'hefastmct of claim 17, thelead-mproiles offheboss& of thc
ﬁ:standsecondlcads arenmlnwdlwsmmelmd-outpmﬁlesforﬂwsamebosses

22 Thefastenerof claim 16, wherein the firet lead is identical to the second
23, Adoublelead threadedfastma' comprising: ‘
o e R -
3 head;
' ashankwctendm.,betwemtheupandthahead, -
‘a first helical lead disposed about the shmkandmcludmg ﬁ:szbosse.s separated by
first basm, the first bosscs extending t di

rad allybeyondthe ﬁrstbascs. and
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a second helical lead 1dent1cal to the ﬁrst hehwl lead, the second helwal lead being
dlsposed about the shank and mcludmg second basses separated by aecond bases, the ‘
ally beyond the second bases; . . _
wherein thc rcspecnve first and second bosses are displaced ﬁom obe another by
130 degrees at generally corm-_aon' locauons along tho shank |

24. The fastaw ofclam 23 whemn each of the first and second bosses
includes a respuctive lead-in pmﬁle and lmd—out proﬁle and Whm the lead-in ‘pmﬁlm of
the first bosses and the lead~out proﬁles of the seoond bosses are &spoacd at genaally |
corresponding Iocanons along the sha md the lead-out proﬁles of the first bosses and the

lead-in pwﬁlas of the second ‘bcusses arc dlsposed at gemsrally cnrrespondm§ locatlons anng

the shank.

25.  The fastener of clmm 24 whm the lmd-m profiles of at least two ofthe
bosses of the ﬁrst and fhe seoond lcads ar:c dlﬂ'crent ﬁ'om one anotha

26. The fastenet of clmm 24 whereir lcad-oui pmﬁles of at least two of the
bosses of the first and second leads m erent ﬁnm ona anoﬂacr

27, Theﬁstmerofclmmzﬂ whercmtheﬁratandsecondbossesandﬂwﬁtst .
and second bases are dlsposed along the shanlc to prmndc a subs'tantlally mnstmtmsethon

torque.

28.  The fastepex of 24 wherem the lcadum proﬁles of the bossesof the
first and second leads are mclmed less than ths had-out proﬁlcs for the same bosnes

29,  The fastener of claxm 23 wherem proﬁles of bosses of the ﬁtst end the
bc-cond lwds Vary along the shank ﬁom thc np to the head.

16
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30. A double-lead threaded fastener comprising:
'ahcad

aShmlkextendmgbetwemthchpandthehead .
~ a fixst helical lead dlsposed uttlwand nwludmgﬁ:stbosm sepaxanedby
first bases, the first bosses extendmg radmlly beyond the ﬁrstbases and less thana 360
degrees amund the shank, and , | .
a second hehcal lead 1dentxcal 10 the ﬁrst hehml lead, the seeond hehcal lead being
d1$posed about the shank an.d mcludzug seoond bosses sepamtcd by second basm, the _
bases md less than 360 degees aroxmd

wha'em the respechve ﬁrst and second bmsvs ara dlsplaced ﬁ:om one anoﬂaer by

1 cachofthcﬁrstandsecondhosscs

31. ThefastmerofclameO

mclndes a respective lcad-ln proﬁla and lcad-out pmﬁle and wherem the lead-m pmﬁles of
the first bosses and the l.ead-out proﬁles of the second bossas are dmposed at gena'ally

cotmspondmg locaaons along ﬁzc shmk, and thc lead-out proﬁles of the ﬁrst bosses and the

lead-m proﬁlcs of the md bosses are sposed
the sbank.

oonespondmg Iocanons along

32. \ 'Ihefastenm'ofclann:il in ﬂwhad-mproﬁles ofatlwsttwoofﬁlc
bosscsoftheﬁrstandthsswondlﬁdsamdxﬂ'emtﬁomoneanothﬂ \'

. 33§. ; The fastcaa‘ of cla:m 31 wherem lead-out proﬁlea af at laast two ofthe
bosses of the ﬁrst and second lea.ds a:m dlffumnt from one anothm' )

17
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The ﬁsteaer of claim 30 whetem the first and secon.d bosses and tha ﬁrst

and second bases are dlSposed along the shank to prov:de a substznnally consmnt msertion
torque | ' '

35 The fasten@r of clmm 31 whmm tho lcad-m pmﬂles of the bosses of the

'ﬁrst and second leads are mchnedlws thmlead—mxt proﬁles for thc aame bosses

36 ‘Ihe fastmcr of tlama 30 whemn proﬁlea of bossm of the ﬁrst and &le

| .Sﬁcoﬁdlﬁaﬂswryabngﬂwshankﬁomﬁxehptothehead.

3‘7,. 3 Thefastmaf clann 30, whem eachofthe ﬁmand s bomes

| cnttmdslessthanlso aegms arotmdtheshank.

38...- 'Ihefastanerofclmms7 whemneachofthcﬁrstandsecond bosses .
extmdslessman%demamundthashmk. | o

| 39.., | Amdhodforf_ 1 f_'jj_atbreadedfastcner,ﬁxemeﬂlod comprising:
din, die, the die mcludmgrecass&s for fonnmg ﬁrstand second

| "'1‘3‘55 on a fﬂm’ﬂﬂl‘ bm each lendmcludmg aph:rahty of bosses sepamtadbybases, the
bosses extending radially beyond the bases; and - '

. mll ﬂumd:ngtheﬁrstmdmndl@adsonéﬁlsWtblank

40, The method of clatm 39 whm the dxe is formed to roll 1dmbcal ﬂrst and
second leads. | ‘

41. Themethod ofclaim40 whm-emthe dxe Ls lc'.\ roll bussesofthe first
lead at locamons along the blank con‘espondmg to locatlons ofbascs of the aecond lead, and

 bosses of the second lead at locauons along the blank oormspondmg to locatxons of bases of
the fistlead. ' '

18
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‘The methud of claam 41, wherein each ofthc bos&es mcludus a leed-m
proﬁle and a lead-out proﬁle., and wherem the dieis fonned such that lead—m profiles of

bosses of the first Jead are fonmd along tha biank at locatlons con&spondmg to lead-out

profiles of the second lead. and ln ptoﬁlas of the swond lead are formed along tb.e
blank ot locations oorrcspondmg to lmd-out proﬁles of the ﬁrst lead.

43. ‘I'hemcthod 0fclam139 eompnsmgﬂleﬁmherstep offormingadiev

naking tool, and whemm the diei is fonned by electnc charg: machmmg wiilizing the
ing tool. ‘

44, The method of claim 43, wherein the die-making tool is formed by milling

aking tool i mad of graphie.
46 o Ameﬂaod'fbr . \ a.;j'-z,'.___ed fastmer the mcthodcorImngstepsof
fo:min,g atolltln'eadmg dle, the dic mclut‘h.ng recesses for fonnmg Idcnncal first
i feads c lanik, cach lead includin _aplumhty of bosscs scparated by
bascs, ihe bosses extendmg md:ally dmcbas&s' and o .
o ml!tbreadmgthe ﬁxstandndleads onafastmerblank io form thoﬁmtand
secondlwdsatlocahom 180 degre lace \ﬁomonemmﬂicr |

47.  Themethod ofclmm46 whmme mn_, hreading die is formed by clectic

48. The method of clmm 46, whﬁmm d.le is conﬁguxed such that lead<in proﬁlcs |
Sp .sedat locatnons along theresuihng fastener '

19
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49. | 'Ihemcthodofclamftﬁ whemmthedlclsoonﬁguredsmhﬁmtﬂwﬁrstand
second leadsareidenhcal to one another o

0. A thrmded tastoner compnm:g
a head,;
a tlp, and

a threaded shank ex betwem the head and the. up, wheram a ratio of pullout

~ torque to msaﬁontorquelsgrcaterﬂmno 8

51.  Thetireaded &.stcnct of elgim 50, wherein the ratio is greater than 0.9,
S2.  The threaded fastener of claim 51, wherein the retic is greater than 1.0
$3. The threaded fastener of claim 52, whm the ratio is greassr than 1.1

54. The ﬂarwded fastmer of clann 50 whcrcm the fastencr catnprises ﬁrst and

second leads about 3. Shank. each lwd havmg a senw of bosm lead~m profiles and lead-out

proﬁles of the bosses dlﬂ"enng ﬁom om another to p:rov'ld.a the tatlo

55. Thethreﬁedfastenercfclmm 54 wheremﬂle first and secondlwds are
'1dent1cal to one another | | o

56. The lhreaded &stener of claim 54 whemn crests of the lcad~m proﬁles are
inclined at approxma.tcly 15 degre&s ﬁom thf: thread moL and crests of the lead-out proﬁles

arc mchmd at appmmmately 45 degrees from ﬁw thread root.

5_7.. . A tool fm' formmg 2 ., led fastener, the wol compnsmg a roll threading

die having a series of aoovw formed thcmn for fonmng fitst and mond leads on a
fasteaer blank the ﬁrst and second Jeads each havmg asenes ofbosscs separated by bases.

20
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58.  The tool of claim 57, wherein the first and second leads are identical to one
atiother. - B '

59. The mol of clau'n 57 wherein the bosses of the first and second leads present

-lead-in profiles and lead~0ut proﬁles, and Wlm'em the moves are conﬁgured to ﬁann the

first and second leads such that Iead-—m proﬁles of bosses of the first lead are dlsposed at
locaticas correspondmg to lomans of 1ead-out ﬁlw of bossm of tho second lcad along

 theblank.

60.  Thetool of claim 59, wherein the lead-in profiles are different from the lead-
out profiles. ' R - "

BT
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