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FASTENER MEMBER WITH ANTI-CROSS-THREADING POINT
AND METHOD OF ASSEMBLY

This application claims the priority of provisional
application Serial No. 60/026,608 filed on September 24,
1996, entitled “Fastener Member With Anti-cross-threading
Point.” '

BACKGROUND OF THE JNVENTION

This invention is generally directed to a threaded
male fastener member having a novel point configuiation
which prevents the fastener member from cross-threading
upon engagement with a correspondingly threaded female

Either the

fastener member or the female member may be'driven, the

member and the method of assembly thereof.

other member being stationary during the assembly. While
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t he discussion that follows is directed primarily to the situation

wherein the fastener nmenber is the driven el ement and the femal e or
internally threaded nenber is stationary, it should be kept in mnd
that the fastener 5 menber may be stationary and the internally threaded
menber, such woosnses, nay be driven. Duri ng aut orcrraestraessanual
assenbly of an externally t hreaded fastener nenber with an internally
t hr eaded menber, such as a nut, a tapped bore in a workpiece or an 10
internally threaded rivet staked to a workpi ece, one of a nunber of

condi ti ons wi | lthecdiscassies crlirty fdlilosts, is dlrepthbeprisnagaigmrm the t he
mal e t hr eaded f;’igt ener | e, t menber will be

d
obt ai ned whi ch® tion 5?5%%%&%%% t&?r‘?&Ft §e{:%rr1kd$ac‘f%s§nt hr eadi ng

will 15 occyénefdnehahd meufaﬁdﬁ)b}bh%t&%éuyoﬁhreéﬁéd Grenbeiois
start will result wherein the mal e threaded conponent rotates w thout

ef fecting t hr eattet iongxyentht shpuldd thee kept int minddthat qthe Lantener whi ch
is also a unacce tabl e condi tion, . I r.Qper agenment is
bt ai ned. ehopay be st FLGdP hnd the inrernglaiEaAREO TR (2
i nt er nal welbezd bichhaésf@#mmle, mgpde ardvehe external thread then
follows the helix path of the internal thread. The mati ng of the

helix angle of the Phrépgapubemptsd anmaenmyl aspepbloh @y iakemmallyc] i ned -
pl ane which co n eTeell cls oi nt.
Cross-t hreadi ngﬁg"céﬁreg %é‘r:\e%e¥as% ener(?'ut?’og‘n kﬁ{:@rﬁﬁf}g 3 agedgfevcx} th a

femal e menber wiashblelte BOERads armutota tappedpboper iy aalwmqﬁemsara;xt tam
t hreads on the fastener nepber
WO 98/ 136k internally threaded rivet staked to pWoxkpiecsygenpe of a and -

in the femle bler ébnﬁi‘ﬂf&% will U&u@‘h@rﬂﬁbembly Bi¥gfads on the

fastener nenber and the internal threads he femal e menber are not -
properly ali gngeopert kpgagementtof tthe madle wgadedgfmmr mgmkteh:e

external thread nds.to_gCr ver .t he ter, .t hread '
whi ch can prodd'é‘é:idé?‘&r ﬁ'ﬁ{nﬂiﬁ Bﬁrﬁ%‘fmeé?ﬁ gﬁaf #ﬁd‘%’ﬁ%g é‘]'ﬁ’ ?@'zi ng -
up of the conpeiericeethble t8adletdd £d Skind, crossoﬁhﬁwg\gzﬂn
obt ai ned. Unl ess the fastener nenber or the femal e nenber are

menual’ly ¥®al i mramlﬁbslﬁoamuna@ept% Songikrien: h By 13 RRsdge -
'against the int will reblll€inéiio RIRY HaleNnP8a888! dodiiHidit damgi ng

t he t hr eads CI’OSS t hread INg I'S-a combn occurrence I n prior

~art fastener nmﬂnatgs midthentreﬁ‘éeqting)lﬁ:hmded engagementawitthnttde assenbly

e aachtpaded Spiel YoRPRE ShA3 SR gt PHohReebiB AL L o000

assenbly workersnMididmve to manual | y engage

20 If proper engagement is obtainéd, the external
thread on the fastener member engages with the internal
thread in the female member and the external thread then
follows the helix path of the internal thread. The
mating of the helix angle of the internal and external

25 threads provides an inclined plane which converts input
torque into clamp force in the joint.

Cross-threading occurs when a fastener member is

engaged with a female member and the threads are not

properly aligned when the threads on the fastener member
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the fastener nenber and the femal e nenber for a couple of t hr eads,

t hen apply the autonated equi pnent to these pre- 20 al i gned f astener
menbers. A no-start condition can occur when a rotating
fastener nenber is msaligned with the tapped bore such t hat the
external | ead W46t the fastener menber do not engBeUSRINER6E he
tapped bore in a specified period of 25 time. Thus, the fastener nenber
will "spin" at the top of the tapped bore. In sone assenbly

operations, thegpdin the $bmhie rﬁéﬁs&n@u@‘énﬁﬁhgwbbiﬁsthé’\’@ﬂéﬁ@l cause
t he fastener menber not to engage and whi ch can cause the

f ast ener nenber t&u'equcbhythevéawﬂgeﬂ membercandpphe internal threads
3
PCT/ Uso7/ 16863 1A Fhe,EPRS1e menker AreRAS RFPPEERY BHIPH Ao ¢ he

surface of the [sRiafk. oFOEhExXENPeadind doedrat@bhl the dexterndl Hhbasr f ace,
the fastener nenber could scratch or otherwi se mar the surface. 5

Prior art fSast efendsehPefEoani @¥enihe aneskpefdthe internpletdinead
cross- t hreadi ng st b Ea@ QEBB&% R o ":Il%o&déﬂe threald 'Ln‘@%%ﬁngal

designs. These prior art designs genet al ve an asy

point or entry eadsefizihg up of il eiwpdmﬁherbeﬂohb the \Hewipeid idepthher eof
on the 10 asymetrical end p0|nt or entry end. anpl es of prior

art fastener neffcfRgpgingdis pbtainad.nt Un&egmthg,ﬁﬂst%zer membg;popo, nt
which is disclo tgﬂ&t
5,419, 667, an A Pglgﬁtymemllﬁc |€ %s?%ose&lw%ﬂll%nﬁl te% a?’gg' At ent

Nos. 4, 78,0288 atﬂnd! éxﬁtmbot;hmaﬂ Mill wefige agaifetnitiheh fintedinadl osed in

United States P 5..064, 327 | the ACT
b0l Nt and the HRERafatg Peveuciny defionply pad/on deagtie Bhece: 1 o
within a tappedtpeeds. CréfsflerBIET8L ebmhde deahceMMPrivht h -
t he tapped 20 bore. This can result in a vvedgl ng action which causes

cross-t hreadi ngaﬂhéaatﬁéﬂrpmmhe%&% exsvemely| trpublesomesis whi ch can
cause a no- starguqi Hgkg{iogsgénﬂs} ag‘.:.ons “condi tions. -t is
a t1rea

desirable to elirmn he cros ing and 25 no-start problens.
The fastens nenber @h aheapressrdd assemblyVshtuatim 0wlke Dctutirenckast ener

menber. The present ast ener nenber nin.zes the ns found in .
. the prior °§rFrB§SsEPE$%élqﬁnﬁﬁn|qﬁHF6gg g%ée?Q)RﬁQA%CJiW?tVastéﬁer |
: genbefS- Furt hegonkheades] dssdmbl Wirkess! wilY *RAYOto manually engage
' the fastener member and the female member for a couple of
" threads, then apply the automated equipment to these pre-
20  aligned fastener members.

A no-start condition can occur when a rotating
fastener member is misaligned with the tapped bore such
that the external lead threads of the fastener member do
not engage into the tapped bore in a specified period of

25 time. Thus, the fastener member will “spin” at the top
of the tapped bore. In some agsembly operations, the end
of the fastener member “wobbles” which can cause the
fastener member not to engage and which can cause the

fastener member to quickly move away from the tapped

3
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provides a novel fastener design which is capable of | mpr oved
performance when used w th autonmated assenbly © equi pnent and
operations. First, the fastener nenber resi sts cross-threadi ng.
Second, the fwobsums menber is 5 capabl e of rapi d engageoarisowiesés t he
t apped bore to reduce the assenbly installation tinme and to inprove
t he ergonom cs of a typi caI i nst allation. Third, the f ast ener

menber has a | ow of. nt o the t apped bore by
conpensat i ng f%%'coﬂ‘ggﬁ 8H rl“1(5“‘“ %Feﬁawa%%n‘b%r‘ﬁ?&d the tapped
bore are out- Ofmﬁlﬂa%rrs@t the ;.omf ofﬁoﬁ@meoweaenegjaﬁit%mov' ding a
sel f-aligning poi nt and by conpensati ng for a condition where the

f ast ener nerrbelpaameﬂhsuripped the cLagtensy memberogeudd hscratch mmer .

Further, the ext rnai t hr egaded faftener menber 15 has a radi used
portion on the%ﬁw 8Rd™BReFaSf SHRTAFT1 s relatively snmooth and free
of sharp efiges or c@figiSart fastbhéP méddls WhdBhOhabtianst tdimsted &

i nternal threads. These features all work together to provide for a
snoot h emmﬂpreﬁsrhbreaéiwévi%@r tappRdt here R prerided 0

The point used jn.the § ﬁgeﬁggiﬁﬁgbef?ﬁésé R 3CP! Gesign %%f%%%}’

conpensat es for "wobbl'eé™a fastener
reduces the potienidlve daraggmmettieal poi.ntswrf antryf endjoixrlthe Fourth, the

poi nt length of_the astenf %ﬁ) I S mnlmé i ch Iovvers

mat eri al cost fgtenqregng eXy hWitRi oMY & ROREiPRsthfreo ?fbe‘? &nd
Tenber - aith of REYHREIALETEnfl HOLAEToN drftayarkl! hxRepl 8 SESEIE
present i nvent iaxt Iﬁas&naeranaﬁlherarxmghmta Pt Point, a MARtRoint meErber _
ghreads and the OI Y ren&%h' it h&fgfgsed in United States Pat'ﬁpﬁ e 16863 -

in one pass. Thg ﬁﬂ Whﬁh Ecaiyl €67 pfan ot adigRewhich is BidEIosda t he

present i nventi on and manner V\/nereby t hese features function to

attain the i nprigvdinifed ScaspscPatent Nesc AP 298vandi 41 9Bty aphr ent

rom e oo use il Sy i Qe RERSIA LY phibhe SEReeS ivale

‘No. 5,064,327. _
The CTP point, the ACT point, and the TRU-START all .
employ tapered lead threads inserted within a tapped bore
before engagement of the fastener member with the tapped
20 bore. This can result in a wedging action which causes
cross-threading. The other point designs have a blunt
'end which can cause a no-start condition at off-angle
conditions.
It is desirable to eliminate the cross-threading and
25 no-start problems. The fagtener member of the present
invention provides such a fastener member. The present
fastener member minimizes the problems found in the prior
art by several novel improvements to prior art fastener

" members. Further, the design of the present invention
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A general object of the present invention is to provi de a fastener
nmenber having a novel point on an end t hereof which resists
cross-threadi ng and no-start 10 probl ens when the fastener nenber is
engaged with a tapped bore in an internally threaded nenber, such as
a nut, aWoMBHAM86pore in a workpiece or an internally PCTAUSYMIERS3ed
rivet staked to a workpiece. An obj ect of the present invention
is to provide a 15 fastener nmenber which is capable of rapid engagenent

with ata e.s t @gf;kgxe S 7P i _
time and to irrp?’%\?g‘itg%é 8r§8‘2§%€%§o a téf%?ggl R 1+ %%#l?t i% of a
f ast ener nenber imphrioved: pppfdrbance wheh used wiktboauwboudtexd asshmbliynpr oved:

f wh d with 20 . aut omgt.ed mb
Caui pront - ecuipmeRt Rnd, oneraTions | RIZREosBE FNVARTO PPN ovi de o

fastener menber piighshagodsl Ehedadind\d0 Betond) IBHE"EMtener menibdxO i3
t apped bore by conpensating for a condition where t he fastener nenber

and the tafped mapabdecofurapid @igagemdntgmitht the tappethdbaxe rtmm each
ot her by providi

98/ 13604 . . .
PCT UsoY/ 16363 Teduce the| RESPHRRY APRANGTIAE HIe GRRLAS SIRFIMS: the
condi ti on HaRnBmibE 5254 OBRS: SEIDGeraNdat 16n! APPREO e € Of f Set

from each other. Yet ‘anot her object of the present invention is
to 5 provi de fastasegnwempenihas m\dangea *windbwpof nengadenent” intioengt h

Is mnimzed so.as to lo S terial cost, reduce the | ght .of the,
fastener nenber ':Z‘ﬁdszﬁpﬁﬁﬁ?égrgeby c?@ﬁ%ﬁag}g_cgoﬁr%b?%%i%%%epﬁ' of

the fastengy  fasténgRehenbéd Mdahe WERRANbEre l@re out-of-Alfigrmeat
obj ect of the present invention is to provi de_a fastener nenber which

| oner s manuf act @ M§Ecangle from gaqhothen byePraeiding taraalf addgning
point are roll REBYCdompenit 185 itiow wikdde/ crand in.
accordance wt hptohigtf %?egggng?%e 15 gfesaeﬁ?mliﬁv:éont i on (ﬁ/scﬁses a _
f ast ener nenber fastemerhwember andfthepHapped boreoarenffpstefirom each "
femal e menber hayin t hr eaded .bor e .qf redeterm.ned internal PR
maj or “di ar?é{h@% 'anguﬁtﬁ?’édeﬁﬁ 'rﬁ’fﬁawgr ﬁggeﬂaﬁ%rfﬁra?ﬂﬁrgﬁe“&er The
femal e menfaer Mpagh@, rh@iusEdPodrtich B the eAPPPUerd thedwfe which is -
wor kpi ece or an internally threaded rivet staked to a workpi ece. The

fastener menber ¥edativedyasmooth and fres ofi sharnvedges PR RPINANSS t her eon

and a novel PQ f t]g Ifg}_ e f ﬂg%g@a ‘”t?ﬂ he .. o
opposi te end thé"’rhé'g#)l \%ﬁ"gﬁ ﬁggcg cr’r%)l I'Tob %B ?’gge%s f ore?ré\e‘i t herein
for engagenent vhelseafeathres Takl twractogethert tonprovidd cfdar e aebtihank -
portion define a redet er m ped naj or dianeter d redeterm ned

ni nor di aﬁé’ﬁ@ﬁ.e“‘egﬁe"goﬁ:h? 3Ry “ﬁmbﬁﬁi Ug'éﬁagb? &%P%I €5’

i7nser ted igg o tlge Bogatedsbar £nithd EadtemRirenBRBES of Cthe present

invention compensates for wobble at the end of the
fastener member which reduces the potential damage to the
surface of a joint. Pourth, the point length of the
fastener member is minimized which lowers material cost,’
25 reduces the weight of the fastener member and minimizes -
interference problems with the point of the fastener
member with other components. Fifth, the fastener member
of the present invention lowers manufacturing cost as the

fastener member threads and the point are roll threaded -

5
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attain coaxial "alignnent of the conponents prior to or upon engagenent
of the fastener nmenber with the fenmale menber . In certain
enbodi ments of the invention, the point 5 of the fastener nmenber further
i ncl udes an wo%sr3eded portion connecting the radi usedegrussraessand t he
t hr eaded shank portion together. The unthreaded portion has a

di aneter which is slightly | ess than the m nor dianeter of the

t hreaded shank, portiaqn._In It th unt hr.e dgportion has a
| engt h whi ch i §2:09¢ BAgS 'eq?fg‘g SE%Ct’t’Bg]a:)*g’r%&“Fﬁ&t sfyégﬁefﬁ?ﬁ%%f t he
thread turns Ofedlbér of thed pireadad sheektiwn tan@ manner whereby henésuli used
portion has a maxi num di aneter which is slightly I ess than the "'m nor

di amet er of thEeaturgsmAunction tor prtaiethe ridprevedepesfareaneeber. The

radi used porti a f X I
spheri cal ; afscﬁ?ﬂﬂﬁdalr% spﬁg} ﬁ%cg'gér %rr}%gtf (r‘%(%%ﬁ aegge jé?%ﬁogb :
nurber of gr adi 3 egb v 0 RBpeaiall ¢l with ordepbot to ehehdrawing®! her, so

|l ong as the radiused portion is relatively 20 snooth and free of sharp
edges or corners which could catch or hand-up on the internal threads
in the fenmale menber. This provides for a snooth engagenent of the
fastener nmenber with the tapped bore. In one enbodi nent, t he poi nt

i ncludes a tapered portion which is integrally 25 formed with the

radi used portion. |n another enbodi nent t he point includes a
general ly cyl i SRVECES- AN SUMMARL _OF_fREeeHIi®or ned with the radi used
portion. ' The radi used portion may be provided with a -
truncated end surface which defines a dianeter that is WO

908/ 13606 - A general object of the presentTiuSentiéschs to | ess

than the mnor_dianeter of the_ internal hr eaded ore in the fenmale
menber . Theﬁt?’ﬂ‘ﬁ‘éﬁ%cﬁ ef?tft?a‘FFaE‘E"‘f’Er Lgv{nq &&vﬁ&npfﬁggnﬁ%%rﬁ_ ameter
of the radi uSegh@pédt Ghhich resists cFBSsPEREEiHing waal hoRsehse €NVi Sions
the enpl oynent 5 of a novel lead thread design that can be used with

t he 10gphovRreblens whemhGhe faghengs nemker (36 engaged with aperfor mance_,- |

as a self-ali'gpiRg.: [ GrOSS- L ' _ e P‘gre ey . this
regard, the th%%ee%é%%%en%rp%% Eggg?glhg%yh%%r%a% ural i t§'o§nt§ﬁiae%;hs
including a | eadt10a tappeddsbrer dni aaworkpiede quoiant intékmaldpd thread is

of @ sengal Y B A SR £S " Bbelpiand. uncat ed generally

| An object of the present invention is to provide é':.
15 fastener member which is capable of rapid engagement with
" a tapped bore so as to reduce the assembly installation
time and to improve the ergonomics of a typical |
installation of a fastener member with a tapped bore, and
also which provides improved performance when used with
20 an automated assembly proceés or equipment.

Another object of the present invention to provide a
fastener member which has a large “window of engagement”
into a tapped bore by compensating for a condition where
the fastener member and the tapped bore are out-of-

25 alignment or off-angle from each other by providing a

6



perpendicular to a centerline of the fastener nenber to - forman
abrupt end. As such, the truncation occurs in : | ess than one pitch of
the thread turn. That is to say, 15 the | ead thread gradually and
progressively noves froma mnimal thread profile to a full thread
profile in | eSWO9813606 t han one full thread turn. The pur pos®CTASOTISE
truncation wll becone apparent fromthe discussion to follow 20
To engage the fastener nmenber with the fenale menber, the radiused
portion is inser _LRt : ' [

Rot at i onal rmver?tggg hﬂ&&nigﬁdp%%n%n%ﬁq %%g?geggﬁ?&%hﬁé te’ﬂ? ?lgg? g%g‘r
menber to whegag ¢hehfastenex nembexh andh £badeapped boys axeo pfifiselr t he
25 threads in the threaded bore in the fenal e nenber. The

radi used porti o:}ng' £8P €FBY- i nserted into the threaded bore pri or
to engagenent of theyblr gadeRes BB edtOdf ¢he preseNt lihvditidH gaded n the
t hreaded bore. The spherical or general spherical portion of the o
poi nt W | | Sengaperoviide a fastener member having a novel point which VO

98/ 13606 PCT/ US97/ 63 crests
of the internal YeREERI1EBIRLPIZed |5, 38§ FONBER msteﬁil%IB\Fﬁsl%g TS ent
of the fastener vHaTR@AghEOok Nelhe t#iistener aehbaLr and i mimimwiddhe axis of the
internally threaded bore are noved into general alignnment. As such, co-

5 al i gnnent dntexfergnceprohiame withy thecppink oh the fastengreaded bore

Is attained prigr o[, : URO %{‘% t hread of the fastener .
menber ‘engagi ng%}eﬁ'% n é{r!ﬁaﬁtﬁ&e t ré{aé?,tst'hus pronoting proper engagenent
and avoi diyrg a o gagthércobbljexrt f ther presedtt imventilon rim/dlo t r uncat ed-

10 | ead thread design al so serves to pr t roper_thread
engagement . Mor ®XOYVader pchppleney ‘!ﬂ@%g?‘gggr Eﬁ@ r"‘?%“rgac“ur%&’?&d at

an out - of - al i gnENtQf fa@dRaher thebkPithitlads and EREPBIim) dre i Ibore in
the fenmal e nmenber, the abrupt or truncated end contacts a top surface
of the fenal e mthreaded inpenerpassengagenent of the threaded shank portion:

to provi de a piyvot Location, about ' f r - may
- pi vot to nove the sh?ﬁl%esjtlmi%ﬂ&)i’fﬁoacp Pc‘%%#’%g &E&aﬁ%ﬁfﬁ%ﬁ & é:Pgdual ,
progr essi g nat wrasaht! hgveftton discldyend Ehetenéd Mdniserd and methodad . -
engagenent. 20 I n nost _applications, the fastener or the externally
t hreaded nenber ofi mpplicakion| femtengagenenthwithi agfeerin member hayigg wi| |-
be the driven cqQ n ef e Lo s : Q?nai |y threaded.
bore of a stati O{g%%\%ﬁp.@g%_W%%Léﬁ?}%&gﬁ?ﬁgt ?‘%{;1 'S llnlt'fg strated in

FI GURES 10- 22 ofdideet2r anddaapredptermined Husernalkdminoi-|diamieBe2l- 28, '

h , that “th t Ty t d t havi th [
ot S N The FeBRAPABoPBET A i TF BRAMRLSe i o (HAPAL
the statiGiary ¢He0neNh @FBfkbIEcd Bieldiflinterfatefcthreaded MR i's:the

driven conponent. That Is, the fastener
staked to a workpiece. The fastener member includes a -

shank portion having thread turns thereon and a novel
point at one of the ends thereof and a head at the
opposite end thereof which has a multilobular recess

25 formed therein for engagement with a ‘tool. The thread
turns on the threaded shank portion define a
predetermined major diameter and a predetermined minor
diameter. The point includes a radiused portion which is

inserted into the threaded bore in the female member to’

7
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PCT/ US97/ 16863 menber is provided in the formof a threaded stud
whi ch is staked or otherwise integrally nmounted to or part of a
stationary conponent, with the driven conponent being in t he

I nternal |y t Rwoosidgosrenber, such as a nut. 5 DESCRI. Ber/OsoiesésHE
DRAW NGS . The organi zati on and manner of the structure and
operation of the invention, together with further objects and

advant ages t hereof, nay _hest n S V. f e_to_the

fol | owi ng des&%ﬁ‘i’brﬁgﬁﬁ naﬁg#‘@ggé c%ér\)g%é{)icc?ﬁ' pﬁnteﬁE_? h§£§_§%o%a?\§/i ng
drawi ngs, whergidh |éd$ ement b€l EhAE&NEQsteHES Membedcithythe kfehBaENtS i N
whi ch: Fl _IgEl is a side elevational view of a preferred
form of an antmembesss-t hreadi ng fastener menber which i ncor porates

the features of a fjrst di_nent. e NV LQn; .

FIGURE 2 is an enl &E&%g Fgﬁoéfﬁénéage?/%ﬁ%enén veg%bg(/i té%/lveo?ofﬂ% entry
end portign ofof heherEdsteness melibagdftgther indladedah tRoheeaddawn in .

FI GURE 1; FIGURE 3 is an enlarged, partial side el evational 20
view of the erpoxtion guamecsings thecradinsed mortipneaadnghe threadedener
menber shown in FILLGURE hQw et - o he t hreaded
shank portion %?arflﬁﬁmas ozlng\rgg%g#%gf; ﬁga&émadﬁdeaﬂﬁega?sﬂg% %nl ar ged,
partial side edfaméderwnalhich is witghtlytbeserthan ahd pindrodiahetée .
anti-cross-threading 25 fas}‘gggg menber s Oﬁmadcﬁtﬁlm%mghé show ng the

thread run- ©Of the threfdesss portion. -
PCT/ US974 4686 ded grdilm hEseadedngiR i tis0RaeolehBe &gshener .
menber : g‘?l%trrl%?%t ed lse§|c:)rpr:"oxi mat el y QOierr] fromthat shown ?ﬁ FI GURE
3; £ Greximatelye ongr pdtichpef sphe tthread EWrpe enethe  entry

' e,nd portion of _the anti-crqoss-threadi ng fastener menber shown in
FI GURE 1. shovﬁ"%e?%%ét BRFS280e of t he t hreaded shank -porti on of

the fastener nenberfhe radiused portion has a maximum diameter which is
| slightly less than the minor diameter of the internally .
15 *° threaded bore in the female member. The radiused portion .
may take many forms and, for example, may be spherical; . .
‘partially spherical; or formed from a predetermined .
number of radiused portions integrally formed with éach‘
other, so long as the radiused portion is relatively
20 smooth and free of sharp edges or corners which could
catch or hand-up on the internal threads in the female
member. This provides for a smooth engagement of the
fastener member with the tapped bore. 1In one embodiment, .
‘the point includea a tapered portion which is integrally
25 formed with the radiused portion. In another embodiment,
‘the point includes a generally cylindrical portion
‘integrally formed with the radiused portion.
The radiused portion may be provided with a

cruncated end surface which defines a diameter that is

8



FIGURE 6 is an enlarged, partial side elevational view of the entry

end portion of an anti-cross-threading 10 fastener nmenber which

i ncorporates the features of a second enbodi nent of the invention;
FIGURE 7 is an enl arged, partial side elevational view of the entry
end portion ofWM?&f-cross-threadi ng fast ener nmenmber ¥FAEFP7/16863

I ncorporates the features of a 15 third enbodi mnent of the invention;
FIGURE 8 is an enlarged, partial side elevational view of the entry
end portion of tdy-.Cr - dj e |

I ncor por at es thgf?%;tdt}lra%ls%g% g,&;.gg ag?%?ﬁ?ﬁ %énbﬁ% %&E\:? ggg&??ge%%;%?ﬂi on; 20

FIGURE 9 i s an edre dgad theafemallesnembet evahetaiuncated endvsuffade antry
end portion of an anti-cross-threadi ng f gst ener genbe whi ¢

i ncorpor at es t hel$¥tthars Raximum ?‘?‘P?F%t?%fiit nFagEUBRe PATEIRR on;

FI GURES 10-14 are si I heNdhvihe 148 @nvisiondNthe CéMsEs di.ng
fastener nenber shomqq}eﬁpaég%EESﬂiYS iﬁnqaén&; a pgg'toinal cros’gése%ﬁﬁal

view of a werkpiefe aiovelt lead threadhdesidi chatt icanr besused eattlntest ener
menber of the present invention is {)ei ng .inserted which illustrates

t he st eps abpem BRcugeeqd PeaRknFoRtiggal £oj gehanea; i on of

12 . 1f-aligning, anti- -th g
PCT/ Uso7/ 16863 PoLToRidce 2g & gelf aligning, antiicross-threading .

t apped - borfastendx meobepyi.ecEnothimityegard, the thrFe8IREBHAnK S8 are-
side el evational_views qf the ntizcross-4 hr.eadi f astener nenber
shown in FI QJRE§‘1§%1°%%asbgi R(}juﬁfﬁg}ﬁ %{/ t&’ﬁse(? &H&ggag?%sﬁ- %‘il onal view
of .an 101 Nt ¥iylddy Privb@nded tbVehe et t Tha Naad fhrédd ks esesa
each shown partially in cross section_  In which the anti -

cross-t hr eadi ng gensxaidy esapdards prakile cJtHch Agefrrngated geperaidng

i nserted which i o e _stLe ' = al.i
of f-angl e i nst aI‘#’%%ﬁgdﬁfi%eegnt&i Q%?%é%ﬁhé)% t:t gr 538?%354?61‘8% érrg%rrber

into a tapped bofexm rart labrupt endivebs such, the triEnGaRESn 18c@rmrin si de

| evational vi f th .ani- -t.h ing f nber sho
ChCH GRS 105 1ees thin sns.piPah' of (BS LBeh it: cvaBRE LG re Ao or
nut, 1§ Whighe tmcﬁrtwpaaogsagﬁsrwi 4l fpiigeeskivBIY Shovés L Ffom a

present invention is being inserted which illustrates the steps in an
of fset install atmiwimgl thaead: profble-to a fullhthyeadgprafilecin desrer into
a tapped bore in,the 20 Lege NUt, I S 23-25 are
side el evati onartmv%‘eoffutl\#e){:ﬁgéga %‘% I = Cr'l;)hses-_ptuﬁpeoggi ﬁagf astener nenber
shown in Fl GURES durdcation willakbdcbme capparepitc Eromthe Qbdstussion to
cross-sectional view of an internally threaded nut in which the nut
I's being 25 eﬁg]é'é@ﬂ- with the anti-cross-threadi ng fastener nenber of

the presensyinventi onnghingiqel kit E2bESnd S GnetisS WilhoBhe femaPsfset

installation of the nut wth the anti-cross-
member, the radiused portion is inserted into the

threaded bore in the female member. Rotational movement
and an end load are applied to the fastener member to
engage the threads on the threaded shank portion with the -
25 threads in the threaded bore in the female member. The
radiused portion is completely inserted into the threaded-
bore prior to engagement of the threaded shank portion
with the threads in the threaded bore. The spherical or
general spherical portion of the point will engage the

9



t hreadi ng fastener nenber; and FI GURES 26-28 are side

el evational views of the 13

WD 98/ 13606 PCT/ US97/ 16863
anti-cross-threadi ng fastener menber shown in Fl GURES 1-5 and a
partial croswoeyissggnal view of an internally t hr ead edTopd716863Whi Ch
the nut is being engaged with the anti-cross-threadi ng fastener
menber of the present 5 i nvention which illustrates the steps in an

of f set installation of, the nyt with_ the_ anti-crQss-threadin
fastener menbegrests of the 1nterBE¥AFEEEP@EE¥§Ué%%%]@i;QWTﬁEdIEEBEgﬁ%TED
EMBCDI MENT ; ' e oeN¥ Rt ER %%ﬂac'egg hatt eh
embodi ment 10 2 p%?P%ﬁ?%!*%ﬁﬁm?%fﬁg,ﬁg ereg$s shown 1 n the Srawﬁngg, and
herein wi |l befsassenébearkis ahet ahe, axpscofi theniimallly threadedt h t he
under standing that the present disclosu be consi dered an

andi . TIPRE: _
exenpl i fi cati cROBe 3¥R moved into, gsperpl alignment. ,As, #uch,CPs not
intended o ligj { WEUHL FalsRehar mehbét &fd idHe'Sintakadiagd described

her ei n. ] e present I1nvention presents a novel poinf 20 for’
a fastener nenthreddeditbate pgimattrainedeprior crerorgipsmy the extgrnadom

cross-t hreadi ng, . upon insertion.into a threaded . f el e megber, such as
a tapped bore ghrgﬂgd°€k§hﬁﬂé§§£enﬁﬁ mempﬁragpﬁﬁg¥ﬁg Eﬂeiﬁ?9§? et 98 staked
to a workpi ececififad, thus Proonictingd pReper 2éngagsnditi il Avioldehgah! v

t hreaded bore whi ch i'ncludes internal helical threads 25 having a
naj or i ncepaatrthireadiar nre-skaxtaconfition: o/The navadetaunggted
14

PCT/USQ7}?68631¥gh9§£€g§§mhesign also serves to promote proper thread
' 1 engagement. More specifically, if the fastener member is
inserted at an out-of-alignment/off-angle or an offset
condition to the bore in the female member, the abrupt or .
" truncated end contacts a top surface of the female member ..
18 prior to engagement of the threaded shank portion to
' provide a pivot location about which the fastener member : .
' may pivot to move the shank portion into proper _
alignment. The gradual, progressive nature of the lead
thread also promotes proper thre#d engagement.

20 " In most applications, the fastener or the externally
threaded member with the novel anti-cross-threading point
design‘will be the driven component being engaged within
the internally threaded bore of a stationary workpiece.
This situation is illustrated in FIGURES 10-22 of the

25 drawings. As illustrated in FIGURES 23-28, however, that
the externally threaded component having the novel anti-
cross-threading point design of the present invention is
the stationary component and the internally threaded

member is the driven component. That is, the fastenerx

10



see for exanple, FIGURES 10 and 19. Even though reference nunerals 26

and 28 are not specifically shown in FIGURES 15, 23 or 26, it is to
be understood that the t apped bore 24 in each of these are forned in
an 5 i denti cal manner. A first enbodi ment of the novea“goint
20 on the WOrBHB@6er nenber 22 is shown in FIGURES 1-5. APGEHEUSA

enbodi nent of the novel point 20b is shown in FIGURE 6; a third

enbodi ment of the novel point 20c is shown in 10 FIGURE 7; a fourth
embodi ment - of thﬁ.easgel 1B RovIAl i$h the FoRROYE antﬂéi&lﬁ Seu@Shidchl (N

enbodi nent of the novel point 20e is shown in FIGURE 9. Like elenents
in each eniedistekedare okhexwidenrimtepirkdly ohountesdt touoer pagtwotha

t he second enbodi t having the suffix "b" er_the 15 f ence
nurrer-al : t he thiFgegﬁBBaFXE% MR ﬁPFlérlven ca Qﬁ#i %

reference nunerakhet hﬁ:é@ﬂéiiyedmdwmmber, Bauh nais thamftulf fi X "d" after

the reference nuneral; and the fifth enbodi nent having the suffix "e"
after- the ref erence nunmeral. 20 FI GURES 10-14 and 15-18
illustrate the fastener menber 22 shown in FIGURES 1-5 being inserted
in an out- of -alignnent or off-angle installation into the female
nmenber 68, 98. FIGURES 19-22 illustrate the fastener nmenmber 22 shown

in FIGQURES 1-5 bei ng |nserted |n an 25 _of fset (as opposed to an off-angle
ori entationp PR OMAE el e nmenber 68. FI GURES 23-25 -
illustrate the fenale nenber 68 belng engaged with the fast ener
menber 22 shown in FIGURES 1-5 in an out-of - al i gnnent or off-angle
install ati on. Fl GURESTBé-&8ganization and wengéri18S¢he structure and

PCT/ US97/16863 illustrate the fenal er 68 .b engaged wi
the o P actengPeRBbER 95 Uit RaRtirtrEedstasT, of )Y BidEHed oject
an of fset (as oppageddvantages ftiiedE, owa?nbsbtoné understddd Q’Z" ation.
The generalities of each fastener nenber 22 22c, d, 22e |s

described with r&efexence tacthe (fqllowing degeripkienoftaken fast ener  nenber
22. The ge al i eg éFEH elshe th.
respect torﬁr tcbnﬁef:t Mr'w%ogﬂlrrent apgi yﬁgaeac od?ﬁn‘}%{ &nﬁegg 10

ot herwi se not ed heferanceThumexu&nfmdanniﬁyeaiheeetembuusnin whichi:s

t hefeafter descri bed. Generally; the f stener rher 22 of the
present - i nvent i SRCFRE 1 iR A Bifealfvatinp e pEefezreds
extendi ng theref Egm,ape aaeaﬁw&!rdya%x%qd%gt bss@éwexofme%er whiien! hr eaded
shank portion 34. A nultilobular recess 32, preferably a TORX :
PLUS[ err] recesslnpgrppnatqedth¢1ﬁqﬂsﬂn§§d°f a figst embodimentaedfdtbrank
portion 34 ﬁtgrgka£¥ machi ne screw helical thread turns 36

t her eon. e p0| 20 is provided on the opposite end of the

t hr eaded FIGURE 2 is an enlarged, partial side elevational

view of the entry end portion of the anti-cross-threading
fastener member shown in FIGURE 1; ,
FIGURE 3 is an enlarged, partial éide elevational
20 view of the entry end portion of the anti-cross-threading
fastener member shown in FIGURE 1 showing the thread run-
out of the threaded shank portion of the fastener member;
FIGURE 4 is an enlarged, partial side elevational
view of the entry end portion of the anti-cross-threading

25 fastener member shown in FIGURE 1 showing the thread run-

11



20 portion 34 fromthe head 30 and includes an unt hreaded

cylindrical portion 38 extending fromthe end of the t hr eaded shank
portion 34 and an unt hreaded bul bous portion 48 at the opposite end
of the unthreaded cylindrical portion 38. A centerline of the
fastener 25 wossasteer 22 is shown at 39. The t hr periussrneess 36 on
the threaded shank portion 34 define a maj or external dianeter 40 and
a mnor or root di ameter 42. The screw thread turns 36 on the
threaded ShallK BO 440N 3dal ket T LATBE RS BELEMRLL RiHSer

PCT/ US97/16863nd rotateddbppoRikAtELY 1907 Eromethht hshdwn 62tf GXGUNE Of a
| ead t hread 44 which™1Ts of a novel design as described herein.

The cylindrica; portion 38 of the point 20 defines a bl ank di anet er
46 which is slightly less than the mnor.5 di amet er of . t,he external
thread turns 36 onl%&ﬁ’é&% 5 18 fRg %%%’nl?eﬁ"@lp?f:gﬁbgﬁ.’fg‘*h%f u‘lf}?%readed
bulbous 5 iy QhdtPoreibadbesenk Gingbafods-yhiphdihgafastener

descri bed herein and has a predeterm ned maxi num di anet er 50. The

maxi mum di aneteentEy @dovwe dnbFIGURE bl shewing the Shrepgd rup-out £ ght|y

| ess than the gy nqr . di t . ' t .25 of the
t apped bore sz:,rpxeaﬂ:d\r%a% %é’gﬁgrgéftg/l%%p?%)t}ﬁ%{te%%;ng% F%%Z.SB% of the
m nor di anet errRRe GBeahnenlapged hrmartdials sifiet 8kevappenabor e

24. The radi used portion maxi nrum di aneter 50 intersects 15 thg bl ank
di ameter 46 ofview Qf theyensxy sBR(POFtign fKf an ant§5pﬁ983~6t_:hrea ing As

shown iny &l wﬁ%%rmw&ia@h&e&?ﬁqcéfp@faiéfﬂe the feat@®b8N6f Fenber 22

has a thread Ich transitions = fromthe standard 60[err]
t hread profi | esedond enbndimens, off the invemkiansr eaded shank portion 34 to a

truncated t hread il e_havi r . ab ce 58 at
t he start of lﬁ@%ﬁf& rFEaFnngs?%‘nWﬁe%ggew?{rrﬁﬁgg?%g -

| ead thread degigp off tHie editegcahdi puLtibn oS e emtlic cross-tRreading proper
t hr ead .engagenent when the fastener nenber 25 22 is engaged in the bore.

- The abrupt endfaskeneg nemberewhich ipngamperatas) the feprHE®saofnread profile
R RS oo PAUUROSRASEAE dl ppeippat ey [0 Lhe Tastoner ey
a pl ane contai ni ng FIGURBAUGE endehlsrgéd, partial side elevational :

17 | view of the entry end portion of an anti-cross-threading
fastener member which incorporates the features of a
fourth embodiment of the invention;

20 FIGURE 9 is an enlarged, partial side elevational
view of the entry end portion of an anti-cross-threading
fastener member which incorporates the features of a
fifth embodiment of the invention;

'FIGURES 10-14 are side elevational views of the

25 anti-cross-threading fastener membér shown in FIGURES 1-5
and a partial cross-sectional view of a workpiece or nut
in which the anti-cross-threading fastener member of the
present invention is being inserted which illustrates the

ateps in an out-of-alignment or off-angle installation of

12



WD 98/ 13606 PCT/ US97/ 16863 is
generally transverse or approxi mately perpendicular to - the axis 39.
The truncation of the lead thread 44 is .al so provided .
circunferentially around the centerline 39 of the fastener nenber 22.
The lead thre OIS tion 5 occurs in at nost one pitch offCGIRSTIBEE,
turns 36, that I's, the thread profile progress goes none or m ni mal
to the full thread in less than one turn of the thread hel i x.
Preferably, thisgpeCameildrciiithrieddinky tastehat fmember intbhaeadppean or
pitch. 10 The distance 60 fromthe abrupt end face 58 on the

t hreaded shank poeorecin Xhe waxkpiesst o dutehe bul bous portion 48 is
selected to insure t t a p d . face ontea atop
surface of the tappeﬁ%’?@fgig}ﬁa Q&% Eéggoﬁ%?%?'flé rl?ag'nnvti%tw%og?- g%’% e or

of f set condi ti onaggilérossddnedading Faseenert Membert howmpdnt FIGURBSOL-She
poi nt 20 is inside the tapped bore 24 before engagengent of the
thread turnB 36 beingcdrivemdsy askot pod: poFrees gt 1 view of @84s 25

nthe tapped bofge gdoatiySndifid2bBeCbtaked td e gl BE WdipbaELL 0N 38

Is at | east equa approximately one pitc e thre turns” 36
on the t hr gaeR dshdwrn lpaxrilaldy 34. cFfbss sédiiem,t Hm Wwhithnehe anti-

menber 22 to self-align vvithinthetapg_ed bore 24 vi/{thout . .
cross-t hr eadi ng, CERSBXEHEEIUNG, Fagtener member of \ghe, pressnt; ipyepkion

specifics of thesfi ﬁéini%nsefelﬂla;%%at illPEtP&%@ﬂ%&@tb%%niﬁBaﬁf ohfe

novel point 20 ca e fu spherical, as shown in antom |l ines 52
in FLOURE 8f-aligmmerdt gmmfifalanglephastablatiam of thenantidcross- end

surface 54, as shpwn Lh thge remainder,of th raw nas.. T end -
surface 54 defi nggrﬁa#%efﬁt%r wehbes 1o a tapsld YoidS in'Bhe 18
WO 98/ 13606 rivet; PCT/ US97/ 16863 :

Wth respect to the specifics of the second . enbodi nment of the :
fastener nenber 22b hETGURES P13} @re side glevatignal,yisws efdthe t he

t hr eaded shank kO R ' ' L Fo 8, | bows -
portion 48b -of pg{l&'tﬁﬁgégi-%ﬁr%%agggtggggm%y&f%ilgarigg?tﬂ?o? %4

and - aibadi uard aoparoial Gcxds-sedtipnaidview & whiwcirkpieerdor nut from:

t he center of the bu]bous portion 48b. trugcate end surface . 54b is
provided at the SRAWBECErEhe ARtIsFoss- thrBAATaS FaRtARSTIBEPREE BEoFBfet o
72b. 10 | i%rbssgrﬁt r%ﬁéﬁ%x{f&@ bafingh enbast € WhiEH 19 udReakes the
shown in FIGURE 7. The fastener nenber Z22c includes the - novel poi nt
~ 20c on one end oétehe imramdifsstainsselinsion of tlw@ntirceRsg-~enbodi nent

of the fastener nbek. 22¢C ]gxll i Ca, [ 3 k.ch is shown
in the other 15%33% i%%é\t{gsi%raé" een é’flllg{% %a %@%&n H?S?ggg,hgt he _
bul bous 20 Por wbeRpiéceior diutsct |y connected to the end of the

FIGURES 23-25 are side elevational views of the
anti-crosa-threading fastener member shown in FIGURES 1-5
staked to a workpiece and a partial cross-sectional view
of an internally threaded nut in which the nut is being

25 engaged with the anti-cross-threading fastener member of
the present invention which illustrates the steps in an
offset installation of the nut with the anti-cross-
threading fastener member; and

FIGURES 26-28 are side elevational views of the

13



t hreaded shank portion 34c. The bul bous portion 48c is formed froma
radi used portion 80 defined by radius 82. A truncated end surface 54c
is provided at the end of the 20 radi used portion 80 and defines a

di anmeter 72c. ' The fourth enbodi nent of the fastener nenber 22d
is " showwopsinIs#eCURE 8. The fastener nenber 22d i ncl ude®Criuse7/16863
novel point 20d on one end of the threaded shank portion 34d. The
bul bous portion 48d of the point 20d has a 25 first radiused portion

defined by radius .84, a second radi used portion defined by radius 86,
athird radiusé&t1'°r°sﬁbF?¥%ﬁF%ﬂ§iqﬂﬁfeﬂfrrgawggr8ﬁgéﬁﬁl{PfF 3dafused

portion definegdnly ar agiti$aPOcrdsd dtttdiond1evdenU6E a8 internaddd, i S provi ded

at the end of the radiused portion 19
WD 98/ 13606 threaded nut in which the nut is beingTengayed 6887 the
defined by radius,90 to define.a di ter 72d. Wth respect to
the specifics BPtéﬁgr???fFPreadfhﬁﬂﬁ;ﬂ SO6T BEMPRE oL the AreRshter 226

having thg novghyentioROkiicKORNLIIABNEne st8Bs! ik anleskgdaank portion
34e 5 which is shown in FIGURE 9, the bul bous portion 48e of t he

poi nt 20e has anstailatiem ek dhmmutowighi thedantyi-crosstthteasdigy a second
radi used portign fipe adi us 94, and a generally tapered
portion definegasglg ﬁg|§e€%?£' A truncated end surface 54e defining a
di aneter 72e is 10 provi ded at the end of the bul bous portion 48e.

In each of the enbodinents, the dianeter 72, 72b, 72c, 72d, 72e of
the end surface 54, 54b, 54c, 54d, 54e is less than the m nor

di aneter 28 defined by the internal threads 25 and | ess than the

maxi mum di aneter 15 50, 50a, 50b, 50c, SQd, 50e of the bul bous portion
48, 48b, 48c, 48d, 48e.- This prevents the end surface 54, 54D,
54c, 54d, 54e fromcatching on the internal - threads 25 of the tapped
bore 24 when the bul bous portion 48, 48b, 48c, 48d, 48e is entering
into the bore perathen’Brscris tGRO aSiPRABED SEMseIMENTIS. 48b, 48c,
48d, 48e may be elimnated such t th , , 12c,
72d, 72e is zero and the end of the bul bous portion 48, 48b, 48c,

48d, 48e i s rounded,Qt+COPES i g _ t,hat ifics
of the various enbo ?%%%tgﬁ§5i8wgﬁgegp%gghbﬁé?&??ﬁ%ﬁ$§¥%énﬁé?%ggﬁgﬁg&=1 '
insertingd he fastdfi€¢erent formaperhe¥® iishoRficin’?the PPawings) tand .
stationary tapped : ofe 24.in, .t workpi ece, the, put 68 oy, the rivet
98 is de&#ﬂ%"ﬁ?hé?eéﬁ?ﬁwg\m Aégﬂf‘ r ofiReCifig Amipdiments
ggignnent or ohfitiNghe GAAALEtANASAY What) theGHREserl-dfaclosure is to

be considered an exemplification of the principles of the

invention, and is not intended to limit the invention to

15 that as illustrated and described herein.

The present invention presents a novel point 20 fof

a féstener member 22 which prevents the fastener member

22 from cross-threading upon insertion into a threaded .

- female member, such as a tapped bore 24 in a workpiece,.

20 in a nut 68, or in a rivet 98 staked to a workpiece 100.
The tapped bore 24 is a standard internally threaded bore
which includes internal helical threads 25 having a major

internal diameter 26 and a minor internal diameter 28,

11
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and 15-18 and an offset condition shown in FlI GURES 19-22. Thereafter,
t he net hod of engaging the nut 24 with the stationary fastener nenber
22, 22b, 22c, 22d, 22e is described with regard to two conditions; an
out-of- '5 VPRt or off-angle condition shown in Fl GURET/USSV/I5863

and an offset condition shown in FI GURES 26-28. The engagenent
process is described with respect to the first enbodi ment of the
fastener nenber gé@ Wokhekhfiple, FIGUNEY JlpaRRdNd st hagvéherhmidpd of
engagenent of the second 10 t hrough fifth enbodi nents of the fastener
nmenber 22b, refprepcenumerals Rf End R8mare nehbepeufxgaldm a!xqwm t he

SelT- a1 gne v t A% FEOPRBRCH hotd 0 397 Oo MoPRoPachiaffiiiall CiiEtne oo

or in the rivet t3gped beféem i €ith JE these aski fofRed in aﬁtf angl e
(FI GURES 10-14 and FlI GURES 15-18) So as to prevent cross-threadi ng of

the fasten® nedgentical mMERRQHJ turns 36 with the tapped bore threads 25
An out - of -al i gnge Oém$€ greale] a t ner

menber 22 into the t%ppegggor éllresuﬁfsla&hehwﬁi%%t 2;(;t’earélf(jalr I'ne 39 of

t he fastener nefastendri aenbenmmrm;d @Hown in FIGURESen:%s | iNaedpdnd t he

t apped bore.24. An qut - ment or of f- bﬁgle |nstaIIat|on of the

f ast ener I‘PE‘??BQF-‘“QE"-\A’HF cthe snc?"cﬁ%atﬂq:t@t( 2RBwis THCURT: 6 85
attenpting to behaeat atnbsém&t@ S &HARRRYG1PEbEnE 4268 £ shown ol kp' ece or -
nut 68 is shown 1n FIGURES 10-14 and into the tapped bore 24 in a

rivet 98 silaked FEGUREWG; kpi feurth embottiment ofiothei novelopRHESIt] 2003 is

Attention is n\?\tlﬁvbgl r eg%oglé&g 'éBU%%% 4%t Cmbodiment of the,npvied -, 16863

21

shown in Fl GUREpbintt beebﬂbbamrpqrxi lmm& bl r stik@néTewents in @aldh ead
i nside the tapped baore 24. The whi ch has the tapped bore_
‘ﬁ*%@@és withe

24 therein renaFW§°§§ﬁ?PBn§F?'den°tQQn42;& fike rafsrRRemD
centerline 39 thEh edon % 1?m;éﬁgeﬁﬁgggzgﬁgegh B34 Owpsd i e @gause - of. aﬁ_f

nonent action cause y arrow 66) pl aced
on the fasﬁenerreiebencéZnumct&ltHﬂutenﬁmﬂlemb062me¢tthﬁy1ng thhappé&lkore

“24 by rotating Qr.Ppiyotin rou d the bul bou ortlon ecause. of
the radiused or Eulﬂgg g? qﬂgeEBEtaEPe PYreth e lé25 in

the tapped borepgding the'\@ﬁﬁfﬁpe‘a”f ¥ty thhesarsrehtie Mé&ws aaatlon 48
s T adi used, the surface portion engages the crests of the
the fifth embodiment having the suffix “e” after the
reference nu@eral.

20 FPIGURES 10-14 and 15-18 illustrate the fastener
member 22 shown in FIGURES 1-5 being inserted in an out-
of-alignment or off-angle installation into the female
member 68, 98. FIGURES 19-22 illustrate the fastener
membexr 22 shown in FIGURES 1-5 being inserted in an

25.' offgset {(as opposed to an off-angle orientation)
installation into the female member 68. FIGURES 23-25
illustrate the female member 68 being engaged with the
fastener member 22 shown in FIGURES 1-5 in an out-of-

alignment or off-angle installation. FIGURES 26-28
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femal e threads 25 producing a tendency for the fastener menber 22 to
rock or pivot towards the aligned position, 15 due to the application of
the end | oad 66 and the force vect or produced by the end | oad 66. The
nonent action continues to cause the point 20 to nove further into

t he t appvobgnggos 24 until the abrupt end face 58 of thepcrnsomiésss eaded
shank portion 34 contacts the top surface 70 of 20 t he workpi ece or nut
68 surroundi ng the tapped bore 24, see FIGURE 12. This contact will

monentarily preclud the f en L. 22 fr in xj,ally into
t he t app ldt?r%@aff 55‘8 g?%%?%eggébﬁ{ggfﬁﬁngcg?’%ggéh%?tg the .
pronotes or Causf:edeyr MWemdazed2Psiein NDn FIGURESIACEUBRIRG insértd® in
engagenent of the bul bous portion 48 with the threads 25 in the
tapped bore 24 awioffseyr tiAgr oRPPERd tPan off-anglecprirBtatier) t he fastener

menber 22 with ¢ . centerline 62 of the tapped bore 24, see FlI GURE
rtanas et |

13, and génent of the abrupt end face 58 with the

22 5 VWO 9&hk3generalities of each fastener member 22, 22b,
PCT/ US97/ 16863 wor kpi.ece or put, 68 The point 20 is_disposed
i nsi de the 2295374 B@Fe124dﬁ§FE£lée%r“#trp FHFRESEL LOntRRt FA¥SE cad

engagenent betvgg& :ij?ﬁ hgadhbUERSE é{ﬁf‘ezt ycadeg ortion -
34 and the threads |ntr'i-' tbﬁegt %pped %‘?)efgr}% 5 S aghlgg{l/%ﬁiéff%%ecﬁ the -
centerline 39 off tthe ffastener membernedésig® Aeddribed \wikht hespect etdi ne 62
of the tapped ore 24 nmenber, 22.i

I t.he fast Ari into the
t apped borhe ,145‘:(59*"?&1,%3_865?8?%{“ ®w W“W%&P%ng/e’gﬁigﬂg ©
applicatipy of ddifeRihd RteaNauelN . ar TRy ffeciiBcse bdch ehbSdimen

centerlines 39, 62 are aligned, msalignnment that causes -
cross-t hr eadi ngi# schereafiterr degerdbedhi s provi des for a snooth.

I nsertion of the fa rignb 22 1] p b whi ch
reduces the cha_ncess%&aav}e dgi Eée Eabg&g‘%ﬂ}genm%eeﬁ v%/ezte?%t %getﬁ#gg st25, 36. .
Al so, the sel f-id¥entidn quisng headodsdrwithes thweadeddahiahkt pootiennd4 st art
-condi ti on which reduces installation_tinme. Also, du

_ e to t he o
_progressive pa;%ﬁ‘éﬁ’éﬂi%éh&r&ﬁrf’@ gpd; Fhe noyel padnk 20 at the end efd.py
‘truncati ofg "mé:?é't fed GRAARCEBEEISA 34, A hRumRheraldrf 2aBbEs! §3 eads
Is pronoted, to further 20 reduce the possibility of a cross-thread"
 condition. - preferabiy enflOBX PLUSBwrecess: cis mroviidepcdnitheghead
t hese :FI GURES, fhe rj,vet .98 is .staked i L kpj £6e 100, A second”
- wor kpi ece 102 a%{]ts ’Qb%i%eaﬂ%flk%%gg R‘gﬁw&}“\('%eqe%asl% Pllygf‘léﬁ’eﬂ s t hrough
apertures 104, d&éhins Wi MelllicalSthread t@fiegi3x ahet@odn.102he pointal Iy,

as shown in FI GURES . 15-17, the workpiece-102 can be di sengaged with
wor kpi ece 20 0be provided PratbesoPresitypndtof the threadeg et 98 is

gﬁg‘r’lﬁnailgﬂg'epgaﬁ?%%w 34 £l ¥k head 3B ¥R4 %id&éé*‘ignguﬁtﬁﬁégdéﬁg and a
cylindrical portion 38 extending from the end of the
threaded shank portion 34 and an unthreaded bulbous
portion 48 at the opposite end of the unthreaded
cylindrical portion 38. A centerline of the fastener
25 member 22 is shown at 39. )
The thread turns 36 on the threaded shank portion 34
define a major external diameter 40 and a minor or root
diameter 42. The screw thread turns 36 on the threaded

shank portion 34 are standard machine screw threads

16
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therefrom The head 108 is staked, or otherw se suitably connected to,
wor kpi ece 100. The internally threaded bore 24 is provided through a
portion of the shank 110. A count ersunk passageway 112 is _provi ded

t hrough the heXP 913606108 and through a portion of the shank

axially aligned with the internally threaded bore 24. The

countersunk passageway 112 defines a shoul der 114 at the poi nt where

the threads 25 sha¥in ?rhtﬂﬁ? pré€il88with the exc #an%taftaemeaaeaﬁiéa&ﬁ the
fastener menber 22 with 10 the rivet 98, as shown in FIGQJRE 15, the

bul bous portion 44 whicls ¥s oft acoovedt designramdidaayiibed: hsrgapped bore 24.-
The rivet 98 remains atiana bi nt ess, The .
centerline 39 of the ?}é glénd#& reL g§E1m§ fé‘lg%a%ie'%% Pgigf: aﬂ gt’:ﬁﬁgeaof a
nmoment action Caw@ﬂktaaéuk&e%“ shdchofd 43ighvlpeds ehafibthal @gadron t he
f ast ener menber dﬁg tool 116, with the centerline 62 of the

t apped bor e524 b?iﬁmﬁ%ﬁt (ﬂf SheoexkgraRd FRFead IS0 3§ on theportion 48
because of the réf%éﬁﬁéh 1y gggiéggrghon The un%hf@%d%ﬁnka &ﬁth t he

threads 25 in th apped monment action continues to
cause the point gértiowose is raditisedhor geherdliy t@medchmr as24 until the-

abrupt end face 58_qof the thregded shan ort 34 contacts the
shoul d 1129¢p¢ribed heraip.pndghas anere pagapympdianeer
see FIGURE 16. ThhS ORHM Gideitiuind dﬁaeeaersbya&fﬁféﬂg ¢he buiBgubastener
menber 22 fron1nDV|ng axially 1nto the t apped bore 24 and provides a

- ful crum | oz@ti onpohtion 48 ispﬁaﬁghssyoleeauchanenha mdneasddapeneruag @ftion
because of

_ he enga t of, t us, rt n 48 t he
threads 25 in th¥ ?a % nggffaﬁﬁlgﬁ $ ?ﬁ% %15% fﬁezﬁn fnt
24 éﬁﬁi& a rox1mate1 90% to 99.8% of the minor
PCT/U897/16863V\qJ centgﬁ i ne the fastener nenber 22 with the

centerline 62 ofdiamet p'tQijorthZintQEQah thyeads; 25,0 the tapped bore

'engagenent of th abr h 8 t 20.
I s di sposed |nS|deHua%appeé'fs'%!orgggﬁwgL m%ﬂﬁg%%%ﬁ%mFﬁegbﬁauﬁgglgﬁ3§f$h
.thread engagenenthéchlewnin diameterhaét bfetheteylindiical pbetﬁbneadedtshank'

portion 34 and the threads 25 in the tapped bore 24 is achieved.
.Once _ point 56. R : _ )

As shown in FIGURES 3-5, the lead thread 44 of the
fastener member 22 has a thread profile which transitions
from the standard 60° thread profile of the remainder of

20. the threaded shank portion 34 to a truncated thread
profile having a truncated or abrupt end face 58 at the
start of the cylindrical portion 38. The novel truncated
lead thread design in the present invention serves to
promote proper thread engagement when the fastener member

25 22 is engaged in the bore. The abrupt end face 58 of the
lead thread 44 defines a thread profile which is
truncated generally perpendicular to the fastener member
centerline 39 in the direction of the thread height.

That is to say, a plane containing the abrupt end face 58

17



the centerline 39 of the fastener nenber 22 aligns with t he
centerline 62 of the tapped bore 24, the fastener 10 menber 22 is driven
into the tapped bore 24, FIGURE 17, by rotation shown by arrow 64 and
application of the end | oad shown by arrow 66. As the reader wll
note, this wonesedure is simlar to that described wth peFosoi16ds®
the insertion of the fastener nenber 22 into the 15 wor kpi ece as

described with respect to FI GURES 10-14. In this enbodi ment, as
shown in FI GURE 18, 't he . fastener nenber 22 its driven ig&g he rivet
98 until the 18 SensFHallys CARNPYCRES; 0% (ARRROXITREENY: REEPERATEHIEY & 100.

Continued rot atiie dx6id WAl t Alet 8rhhiCat Boi R LHE TG 2Rred@ 44 £ Shown by
arrow 64, and because the tool 116 abuts agai nst the top surface of

wor kpi ece 100 a@kBa @navigied circumferentirlly ianemndegheocenterhinerniy .
menber 22, this uses the rivet,shank 110 t ve .upwardl y, al ong the
t hr eaded porti &F fl’eo%a}g%gs?‘(swg?gn%%ber ﬁﬁﬁ‘il’:ﬁﬁa%gmﬁi%js?’hg a
portion ofsthe gacifis It Wbatt ondeptch avfl the thrieadantdehsr s8¢ @eadi on
118 and to abut, agai nst the under si de of workpi ece 102 as shown in

FI GURE 18. Thisis, the |thead profdiR pPEesrass gasswdiorsi ecnintmahde he
t hreaded | lﬁ%gfé%&l%é%?adt BE 1855 CO0%in B Yurad PP ERLAERSAE €ad

25 _ ;
PCT/ US97/ 16863 helix. @vpdigaably, whistbecurydin @ppriokinaselpgdoné+ital £ _
fastener - menb 22 can be renpoved from engagenent with the rivet - 98

:
by reverse rotaﬁi'&?ﬁeaﬁ'}é“{fé‘f (?trm?&tﬁgr-t ion 118 remains and does not
strai ghtefigout when gife didtladiR’ s0EELSH e abrugtS en@Me%ed. s8N6hhye -

mai nt ai ning the | ocked condition of wor kpi ece 102 to wor kpi ece 100.
Thereafter, a |thxeaded shankporticnbi4 torthe eentiexsofnthenbudbouscan be

he prosent | S A% g FTeckBa so, dnsurs R WARRTRES EERNEE #al .,

of f set Conglide BB lconaitana copssutfdcadnelwy tabpelabbeacss in
menber thread turns 36 with the tapged_.bore. t hreads 25. An of fset
instal | ati on ofan RUY~f-@idonmensdpifrangle onoffset copditionras24 results
when the gent erdd e3P hdddinlSthe HASLSRE" W 4R2 GES y.
~parallel to, but %%set ¥rom. tﬁgﬁé‘ént%r ine b@ 'gfI" Fﬁgn?é%%%dz%ore :
24. An of fset is insindst diHeattiappedf boke 24 shefmre rengagemdftobft tike pr esent

on oF > ; . o o % rese
bo ' Tnstall ed | rERFeHS SURNIA S, Go oy FREFRled dnattl morracn 3 WEFRoRFS
shown in Fl GUREShiéade 25 in the tappedshere 24). FiuGda, the naaﬁewa@us

portion 48 first contacts the togasurface 70 of the workpiece or nut

68 sur r outbRe My Aindnigale popsien2as imanckegatcegqual Kat 68
whi ch haspphe taRDad Hdi%e13# ddd®pitBn’ SEPLRS SAldWiiths 36 on the

threaded shank portion 34. This allows the fastener
member 22 to gelf-align within the tapped bore 24 without

crosa-threading, as explained herein.
With respect to the specifics of the first
25 embodiment, the bulbous portion 48 of the novel point 20
can be fully spherical, as shown in phantom lines 52 in.
FIGURE 2, or can be partially spherical with a truncated
end surface 54, as shown in the remainder of the

drawings. The end surface 54 defines a diameter 72.

is



25 during this engagenent process. The fastener nenber 22 under

end load 66 will nove until the bul bous portion 48 of the point 20
contacts the first thread of the tapped bore 24, see FIGURE 20. It
shoul d be noted that the force vector resulting fromthe end | oad 66
and the WO 98/13606 26

PCT/ US97/ 16863 rotation 64, coupled with the engagenent of the

bul bous or spherical point portion 48 with the rimof the tapped
bore 24, will resultyipharbapedt OF the FpetB¥SEBNGEOfhd Niecond  fast ener
menber 22 toward the aligned position for the 5 respecti ve axes 39 and

62; sufficient smbgdimanthafitie fastemeanmgmbgrnedbikavingigheynovad t he end

| oad 66 is a [ tQ t f I %ﬁﬁﬂgqﬁ%gg er 22
noves radially P \%gl dsggcgﬁsgek?%fég& %&?ntgcg?%%?ﬁ%%r owa%r%dglaﬁze
centerline 62 owhibh Liapsheéwioire PEEUREISdthy Bilbous hsortionasb afound the
bul bous portion 48, see FlI GURES 20_and 21. As shown in FIGURE 21, the
point 20 i & i nskhe point 2@l hag@emerally p¥iindrieak Rertieryddennd

bet ween t he t d;ehtﬁ r ead hO d the
threads 25 in tfe® g%g%gdbgégéﬁé?i@ac |€%§d.ﬁ§ ggﬂgg&?% ?Q{itdhce%r’ﬁ%ér I nes
39, 62 are aligfiedm the Eentenasf rahebdulddussportion d8lven A nixunicaeedapped
bore 24 by rotatign shgwn by aryow 64 and a i cation of,.the end | oad
shown by arrow 6§53 gpgface g"‘lFl’éJliE"’Z’é:de&é&uggetg&g_c%ﬁt% iraddused 6o are
al i gned, g:b%ﬁh ANYEBNAnd Ned £ sS85 dhniasakhyeeding is greatly 20
reduced. Furthér, ‘the novel progressive formlead thread profile or
confi gur atlioon, wi || %Zheothirdtembodimentowst the fastenemndrenber 22ic tisr ead

engagenent. Thi s, provi.de é%i% th_inserdi fast ener
member 22 into ?R«%wn in E"1[ D ?borTgﬁ?;%%Fgﬁrr e%ﬂ%éeés)r?%e ich‘:g'r%%% g?'ea
wedgi ng 25 = apbwvel poinec20d hen tdnecahd wEnthabthieddsd fatminkn portdaiaer

22 and the threads 25 _in the tapped bore 24h Al so, the sel f-aligning
action reduces 8#€-pr&BabhEt iment. of the fagtenex memhed, 236G, cfkheeduces

[ tallati ti : . t f nber .22
i nstal | ation ti g4 Jhescal pobtici R IIAUHTER shbwh tn 'diR Rkl ebEr .

- PCT/ UsS97/ ]15863 embodiments has been eliminated and instead, the bulbous
| portion 48c is directly connected to the end of the

threaded shank portion 34c. The bulbous portion 48c is™
forﬁed from a radiused portion 80 defined by radius 82.
A t:uncated end surface 54c is provided at the end of the
20 radiused portion 80 and defines a diameter 72c.

The fourth embodiment of the fastener member 22d is
shown in FIGURE 8. The fastener member 22d includes the
novel point 204 on one end of the threaded shank portion
34d. The bulbous portion 48d of the point 204 has a

25 first radiused portioﬁ defined by radius 84, a second
radiused portion defined by radius 86, a third radiused
portion defined by radius 88 and a fourth radiused
portion defined by radius 90. A truncated end surface
544 is provided at the end of the radiused portion
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only when the centerline 39 of the fastener nenber 22 is aligned with
the centerline 62 of the tapped bore 24. FI GURES 23-25 and
FI GURES 26-28 show a condition where the fastener nenber 22 is
stationary and the nmenber 5 housing the internally threaded bore 24 is in
the form of woesnssesaut 68 and is the driven conponent. FlI GUiREA0S31&E3
Il lustrate the offset condition and FI GURES 26-28 il lustrate the
out -of -al i gnnent or off-angle condition. It is the nut 68 that is the

driven conponent and_upon 1 which the,rotational_for 64 and the end
| oad 66 are def;§5§|£3é0¢a% A% & Q??éﬁ%ra ter, 74 st ati onary, it
i s staked to or forgpgh i fdGHA v¥ icthe? spREkPi &S of Ahd Hifth shown in

FI GURES 26-28). A second workpi ece 122 (not shown in FI GURES 26- 28)
abuts agai nst emba@iment 10 tha dlastener mpmbeniR2e thaving the novedgaged
wi th the fasteneg er 2 t e kol 22..s lLgcked to
the first P°§&BEE€$%C%“ o eﬁ?eoégpgngﬁgg‘aﬁgér%qéﬁ%ﬁ:&?% I#%ugh '
apert ur esspr oviHegni fis t Sifow® 0 IFIGUREL 90, thebulSoudGortion st efer nember
22 is staked to workpiece 120, the drive 20 head 30 thereof may be
elinminated, ifthespotat 20e has a fimstrredimsed poxtiomdefimes byh of
assenbl i ng the . stener_ne r nd th u | S lally the
same  as Fﬁﬁ%“ﬁfgé @I%%cw},diiéggp “".hg? t#lee%éscfgﬁ’e%%b?%er

22 is stationapy,agfdt Hegénérdfly Tapered podtibh adéfindd bib angllel GRES .
26- 28, the operation of assepbling the fastener menber 22 and the nut

68 i s essenti aP frupeatedeend gygfiace Sde gefinipgrs; dipmerer, 72e,ds ot the

fastener ygebep, 22:55a ar ¢he!dd YR theABl1bBEs Wordfor gl ven. That is,
in each (:)"?sE brgt%ﬁgédé 2 GURES, the nut 68 is cg#r‘i)onent to which the

28 ' WO 93h188CK of the embodiments, the diameter 72, 72b, .
PCT/ US97/ 16863 roLati | and, endJoad_forgcges 64, 6 e gpplied.
Attention is ndfFdi 788t egﬁ?oog{%h@g%zgufg_acw ?;I’ §‘ﬁ"'tas“r"':e‘f g’r‘gfcﬁeg FlI GURE
23, the centerkignge38 £RanttKe minor (dHdmvter B8NA6FiREd ivy dHe angle with
respect. to the 5  centerline -62 of the nut 68. In operation, simlar to
that as illust integnahdtheeads R and Fesss tbap Fbepr'ﬁﬁes" diameter 14 .the .
rotationagld y dgiyvegogut bl tEd t5dd ¥FKthe bulbHES ééﬁi@ﬂws portion .
48 to at ?‘5 n aHogjn%g%f g?ﬁf }/1\%&:' r e@pectiveeax‘els 39, 62. Furthér, the '
abrupt ‘'end facashG a8c, 48d,t4seef aThisprevents fReoendiswrfagm@drent with

the surface 70 provide ful crum whi,ch pro es, the pi.vqtin
action of the '6§42r oﬁ?ahegﬁ?féml‘?;rﬂ&éﬁﬁﬂggh? .}%terrpal %‘%ﬁ’*’at by
~aligned conditixan g ehei Eagﬁédtlbéﬂéld& aheidhe bulbdls NByrtiorengmged

W t hout. cross-threading. 1 Attention is directed to FI GURES 26-28.
Wth r ef diddhcd8co fPdUREBeGLs (eRtXINgAntR.the Pore 2 The fastener

menber 22,4 s Oftfr?;%&:aayitsg bESPRE! b Pl portionCE8l ChbbNEsS?, Afsd Nqygu't 68.

I n operation, sim
may be eliminated such that the diameter 72, 72b, 72c¢,

724, 72e is zero and the end of the bulbous portion 48,

48b, 48c, 484, 48e is rounded or comes to a point.
Now that the specifics of the various embodiments
25 have been described, the method of inserting the fastener
member 22, 22b, 22c¢, 22d, 22e into the stationary tapped
bore 24 in the workpiece, the nut 68 or the rivet 98 is
described with regard to two conditions: an out-of-
alignment or off-angle condition shown in FIGURES 10-14 .

20



that as illustrated and described with respect to FlI GURES 20 19-22, the
surface 70 of the nut 68 contacts the bul bous portion 48. Because of
the rotational end | oad on the nut 68, the engagenent of the bore 24
wi th the bul bous portion 48 will produce force vectors that result in
a cam aMAWA3Eyi ng the nut 68 to the right, as vi enedPFHUSAI68E3 ; he
drawi ngs, to align the respective axes 39 and 62, see FI GURES 27 and
28. Once proper alignnment is attained, FI GURE 28, the threads 25 and
20 may be engagggahbio!ang an SRR & Rhalt 25" SR6ER ' P1ouRES 19-22.TNUS,
t he function of se rret s shown 1 n

29 TMGm&&EtSﬁDGthe method of engaglng the nut 24 with the

PCT/ US97/ 16863 2 nd 26-28, wh ut dr| ven and the
f ast-ener nember s’z'?tlignéfgt ?%%fﬁ%FW mé'sgé gﬁ%f a?? t %éi 32 relative
noverment of thegeaER9BEA! WitlR S tid) two coﬁhﬁf&?si%ﬂ‘butg-'df&n an

of f - angl e condition, or as shown 5 I n FI GURES 19-22, given an offset

condition. 5 alignment or t of Heanglhe ¢ondit ioneshomn cite FIBRES 23225f t he

present inventign wll ?‘eﬁ%&gﬁé&iieﬁa%ne%%g‘gng F%ﬁ&%% 28, | ed bore

24 only when th8efifef f St Ener aI i gned
with the center bhgﬂgﬁﬁeﬁf: Pfocess i iGeigieedblar @ity Pésbedtetd thed Fiptr20 is

i nside the ped bore 24. A standard, mgrl or art header point

typi cal |y has tmbpélment e dehe tﬁa@é'(ﬂl%aﬁ pE 238ty the  which al | ows
the fastener p ne t
engagenent . The g%grggéﬁqgﬁg rea sﬁ‘ggﬁmgaégeg&aga gﬁ%r%%fafgtt?’gnwvem ? ﬁdt he

internal 10 throadh fhfcth embmiimentasoft bheaﬂhmner member 22b))

addition, the point 20 _used in ast eper 22 cqrrpensat es for
wobbl e at the eRdCef 2gfle 22e & ‘iaé{ee remateperben ’vﬁu%ﬁ?

potential damagga@ m@nnexrthe surface of a joint. The Iength of
the point 20 is 0.75 tines the nom nal di aneter of the fastener

menber 22 which is | be fastener member 22| of the present r:immigan that is
one or nore ti mes he 1qal di t f f ThIS
of fers 25 savr &S'a%%ﬂ ‘@H Pgngegcﬁg zgy '?% Mgﬁ af*

cost, wei gist redhet hGB. 68 NoRdh ke rilvieits 98i ﬁbnil:dﬁﬁect .an outl-&fker ence - -
probl ens with the point 20 of the fastener nmber 22 with other

conponents. alignment Tog 9ffrangle rﬂfmﬁl?ﬁl‘% [And, FIGURES F‘rﬁeﬂf’?on can’

30' so as to prevent cross-threading of the fastener member
thread turns 36 with the tapped bore threads 25. An out-
of-alignment or off-angle instaliation of the fastener

20 member 22 into the tapped bore 24 results when the
centerline 39 of the fastener member 22 is at an angle to
the centerline 62 of the tapped bore 24. An out-of-
alignment or off-angle installation of the fastener
member 22 which is rotating (shown by arrow 64) while

25 attempting to be installed into the tapped bore 24 in a
workpiece or nut 68 is shown in FIGURES 10-14 and into
the tapped bore 24 in a rivet 98 staked to a workpiece
100 is shown in FIGURES 15-18.

Attention is now directed to FIGURES 10-14. As
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WD 98/ 13606 PCT/ US97/ 16863 be
economi cal Iy and qui ckly nanufactured The fastener menber 22 can be
rolled in one pass on a roll threader conplete with threads 25 and
the point 20. This inproves productivity and | owers manufacturing
costs. 5 woesnsekd is to be noted that other shapes than rUTABI7/16863

descri bed herein can be provided for the point design. In the
preferred form at Ieast one general ly curved surface is provided on

t he bul bous portlon IS vi.si.gned that .t he bous artlally

spherical 10 8 %I’FPOEI%Et ke '55 lﬂ‘l}g"*’ﬂr RerLign tﬁg ’ar%‘brqc‘&é)

general Iy flat %ﬁr@. Aoinstlenche MR Hed 1R A1, PR Benale mendfE Oyed 1O
a

provide a gener ous portio such, the term bul bous is not
limited to splmmcﬂ:ahhy the tappedmbm:mamrebm rempaigedstationsxyles al |

surface of 15 ener al | heri cal nature | ons nanner
o1l‘J the presen@yy F‘&ﬁ gngggemént p’Wﬁqus@ pwg#’ rFSggéﬁ% rfﬁ:t%f]eqh? he

present 'sﬁventfa%ener meRb8rs iV Bedith AaS @liibp], betatiie cOF | #imutechy hat
t hose skilled in the art may devise various nodifications of 20

the present iastdcnocawsefioby theead nkpad dpbowa by arrow 66) E\Pﬁf-’%ope of
t he appended cl ai

" THE | NVENTI N APpEfaptener menbex 22, with the cepterline 62 of t"}2"2c 22d
22e) for ;gﬂﬁﬁ%ﬁ&%nh4wb?hratifiﬁﬁEbﬁﬂyﬁvatiﬁ§8arsﬂhdhﬁuerﬁnrﬁbus
internally threaded bore (24), said fastener nenber S s vo ,
portion 48 because of the radiused or bulbous portion’s
10 48 contact with the threads 25 in the tapped bore 24.

- More specifically, because the bulbous portion 48 is
radiused, the surface portion engages the crests of the
female threads 25 producing a tendency for the fastener

'member 22 to rock or pivot towards the aligned position,
15 due to the application-of the end load 66 and the force.

“ 'vector produced by the end load 66. The moment action

continues to cause the point 20 to move further into the
| tapped bore 24 until the abrupt end face 58 of the |

threaded shank portion 34 contacts the top surface 70 of

20 the workpiece or nut 6B surrounding the tapped bore 24,
see FIGURE 12. This contact will wmomentarily preclude
the fastener member 22 from moving axially into the
tapped bore 24 and provides a fulcrum location that
promotes or causes an increased pivoting action because

25 of the engagement of the bulbous portion 48 with the
threads 25 in the tapped bore 24 which further aligns the
centerline 39 of the fastener member 22 with the
centerline 62 of the tapped bore 24, see FIGURE 13, and
the engagement of the abrupt end face 58 with the
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5 22b, 22c, 22d, 22e) including a shank portion (34, 34b, 34c,

34d, 34e) having thread turns (36) thereon, said t hr eaded shank
portion (34, 34b, 34c, 34d, 34e) having a work entering end, said
fastener nenber (22 22b 22c, 22d, 22e) being characterized by: a
poi nt (20, 20bW 0 20d, 20e) at said work entering en

t hr eaded shank portion (34, 34b, 34c, 34d, 34e) including a

radi used portion (48, 48b, 48c, 48d, 48e), said radi used portion (48,

48b, 48c, 48d, %&wﬁﬁ%t@tbeeeng@aedpomt 20V 1) dildposBe2€88aLO¢ e ( 24)
in the femal e nenber (68, 98) 15 to pronote alignment prior to the start

of engagenent oftapped baxe F4bedpze ﬁﬁn%%chnﬁqnﬂt&qn'ﬁét 3ehreadh t he

" A Tast ener rIATANSS: Wil bl hled TG R chBPenslhded o 1,

bei ng char act er i gigghk rpddtaiors @3i4d andOthe pehréads @5 3D theOcappld. bape)24 s
unt hr eaded and said radi used ﬁortlon (48 48b, 48c, 48d, 48e) defines
a me&i rmuni®li ashieyed.5o Onggptheogenterling 39 off $hedfpstaner (20,

20b, 20c, 20d, 2 2 further
I ncl udes a secondggggglongeggg' ggtﬁ gh S%E§F¥¥§?3 2e?£e§§gs ggsg%dlused

portion (48, 48iho¥s824, the faStendBepenbelr 22 did irdadad iaBonkh@otapped (34,

34b, 34c, 34d 34e) sai d_second gortjon (38, 38b, 38d, 38e)
- 32- bore R4 HIAPRE dfankYFotagion,Fhayn by axzovh64 aad(
mexi mm UapPiddc oo e aRE 1504 oA 1 Gr0W 80.2 hesahde

which is at | east approximtely one pitch of the thread turns (36)
on said thleadechmmmlmm 894, 634@;'3%135,9‘113!5 misdddgn@dnf . that :

causes c;oss-threading is greatly reduced. This provides
for a smooth insertion of the fastener member 22 into the
tapped bore 24 which reduces the chances of a wedging

_ action between the threads 25, 36. Also, the self- -

.15 éligning action reduces the probability of a no-staxt -
condiﬁion vhich reduces installation time. Alsd, due to -
the progtessive nature of the profile of the lead thread,:
as ﬁroduced by truncation, initial proper engagement of
the male and female threads is promoted, to further

20 reduce the possibility of a cross-thread condition.

Attention is now directed to FIGURES 15-18. In
these FIGURES, the rivet 58 is staked to workpiece 100.
A second workpiece 102 abuts against workpiece 100. The :
rivet extends through apertures 104, 106, respectively,

25 in workpieces 100, 102. Initially, as shown in FIGURES
15-17, the workpiece 102 can be disengaged with workpiece
100 as it only abuts thereagainst.

Rivet 98 is conventional and known in the art.

Rivet 98 includes a head 108 and a shank 110 depending
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3. A fastener nenber '(22, 22b, 22c, 22d, 22e) as defined in claim 2,

bei ng characterized in that said di aneter (46) of said second portion
(38, 38b, 38d, 38e) is slightly less than a mi nor dianeter (42) of
said 10 t hreaded shank portion (34, 34b, 34c, 34d, 34e). 4. A
fast ener nenp@bsdstds 22b, 22c, 22d, 22e) as deflnedmm;sbmmﬁ
bei ng characterized in that sai d radi used portion (48, 48b, 48c, 48d,
48e) i s bul bous. . A fastener nenber (22) as defined in claim2,

a goneral |y SEATAEED Zed?%snﬁg% R A e

defined in cl éﬁnéct'aa' B, woak?fé'@éafd@“ 79 hﬁt&bﬁalwl ehredliaed portion

(48) is partially géner y spheri cal . : A fastener nenber
(22, 22b, 22cbc¥ed2423e) paev:.ded thiedigled mrch.anrrpg th%lﬁgﬁ@haﬂabt eri zed

in that said radi us ortion 48b,. 48¢ 8 4 S .a

t runcat ed c&'l'ﬁ‘t?ﬁﬂ"ﬁ gﬂag 413!&'0 135‘?50\%&8% ghro&&l theé head.
-33- 5 108 and troudhf asﬁﬁﬁﬁoﬂﬂiﬂ)&md #Rank2010286d L2 axP2Kly as
defined in claim?7, bei ngdchar acterized in that said truncat ed end

surface (54, Biigred withitheséntermaliy threaded bgrandter TH®, 72h, 72c,
72d, 72 which is | t ' | t [ |1
(hr eaded bor e qeneersitx' BiRsfgevdy 113 Weidd"s Bhoyfidslad e e’ 1ol 1Y

fast ener menbgioimt? whdze, tﬁacthfaddszzs:)smc in thedeiveedosn claim 8,

bei ng. character| zed in that said n&m di arreter 50, 50b 50c, 50d,
50e) of said 10 Tqm&&ngsm‘%ﬂt(afst asggper, g ﬂ%e'j’ i ghey

l'ess thajythe ydorsWlira 3t ehs( gRowR! 14 "Prduiee133! khe bulbous portion .
48 first contacts a thread inside the tapped bore 24.
The rivet 98 remains stationary during this engagement
process. The centerline 39 of the fastener member 22
begins to align, because of a moment action caused by the
15 end load (shown by arrow 66) placed on the fastener
' member 22 by tool 116, with the centerline 62 of the
tapped bore 24 by rotating or pivoting around the bulbous
portion 48 because of the radiused or bulbous portion’s
48 contact with the threads 25 in the tapped bore 24.
20 The moment action continues to cause the point 20 to move
further into the tapped bore 24 until the abrupt end face
58 of the threaded shank portion 34 contacts the should -
114 within the rivet 98 at the top of the tapped bore 24,
see FIGURE 16. This cobntact will momentarily preclude
25 the fastener member 22 from moving axially into the
tappéd bore 24 and provides a fulcrum location that
promotes or causes an increased pivoting action because .
of the engagement of the bulbous portion 48 with the
threads 25 in the tapped bore 24 which further aligns the
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t hreaded bore (24) in the female nenber (68, 98) and said di anet er
(72, 72b, 72c, 72d, 72e) of said truncated end surface (54, 54b, 54c,
54d, 54e) is less than said 15 maxi nrum di aneter (50, 50b, 50c, 50d, 50e)
of said radi used portion (48, 48b, 48c, 48d, 48e). 10. A
fast ener menbeWQAF063s defined in claim 2, bei ng chaP&EMUSPII68E3 | n
that said radiused portion (48b) of said point (20b) is defined by a
generally cylindrical portion 20 (defined by 50b) and a radiused portion

(defined by 78). genterlindlag’of agi€ Tist@eRemenBed 222 Hiel i ned in
claim 2, bei ng characterized in that said radiused portion (48d,

48e) is.formed fcemterpisdeb2rof rche hanred Spreadtuseee F éFln(amd (48d:
first di d t def d 2 d
Bor {1 on det i ned 55% sasngensnd Pe thd Wilpeieng ol S %?%ﬁ#ﬁ% by

radius 88 and a fo@urt#he Eoint 20 is disposed inside the tdlfped bore 24 _
radi used portion defined radi us 90; 48e: a first radi used portion

defined by Badi ube§orangralnceemipnction with G§€Ea90?¥$%ﬂﬁqﬂﬁqrhﬂﬁﬂﬁﬁnradlus

94 t 1y f
rre%rb:ap (egrzg) )alts ?fégiene ?‘ri\ % i mh.&z?adi-b t‘i&hg:éxrﬁadgﬁar ac‘gi?rll’ zedi' I'n ?hg?‘ sai d

poi nt (20e) furtighe threadsnss uilesthe tappeddbpeet 20nié dedhiwebdly daglee 96)
sai d tapered portion (defined by angle 96) bei ng |ntegrally
formed with sai dthedresearpineidh qfidde fastgner membexn 3%

22, 22b, 22 2 f I b d
i(n t hat sai dC %S&Bt Ergggagg s%ani %&H}g%#@iﬁ ]21 2234 eé%ﬁ%rﬁ(&ﬁglsz:
t hr ead (44)1qoroxi:mbert R2sis ddpbvert i@ tmb;aﬁﬁed Poxe 24, FIGQURE 175aid

thread (44) bein runca ed to forman abruypt 1 d face .
14. A fastener é'P §%°n2§15°""2£:y b .o %ge?nasappf&a r?gqﬁ)hr? &g m
13, being characu%hazgﬁowa byodrsow 6. As the reader will note, this

procedure is similar to that described with respect to

Lo the insertion of the fastener member 22 into the
15 = workpiece as described with respect tO-FIGU§E8.10-14.

_ In_thié embodiment, as shown in FIGURE 18, the
fastener member 22 is driven into the rivet 98 until the -
tool 116 abuts against the top surface of workpiece ioo.
Continued rotation is imparted to the fastener wmember 22,

20 as shown by arrow 64, and because the tool 116 abuts
against the top surface of workpiece 100 and continued
rotation iz imparted to the fastener member 22, this
causes the rivet shank 110 to move upwardly along the
threaded portion 34 of the fastener member 22, thereby

25 causing a portion of the rivet shank 110 to deform and
form deformed portion 118 and to abut against the
undexrside of workpiece 102 as shown in FIGURE 18. This
locks the workpiece 102 to workpiece 100 and the threaded
portion 34 of the fastener member 22 maintains thread
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thread (44) is truncated generally perpendicular to a centerline (39)
of said fastener nenber (22, 22b, 22c, 20 22d, 22e), to provide a thread

profile for said thread (44) which progresses froma partial profile
to a full profile within one thread pitch. 15. A fastener
menber (22, WW0OW83606, 22d, 22e) as defined in clai m 2pctresorgesss
characterized in that said 25 shank portion (34, 34b, 34c, 34d, 34e)
further defines an - 35 -

opposite end to said work entering end and further i ncl udes a head

(30) at sai d ngagemensnyith the river 98 .f adfcAepinedbhcrhe Zastener 22,

22d, 22e) as fined,.Ln ' %ﬁr ' el taerjzed by a
5 mul til obulmaermbreercggs c%§2§)éi ﬁgég‘:’%a heagp%‘g)ggygréhgngéglgﬁéen Vet with a
t ool . g/ by Acvexsengotaciteer (Tik deFormedcpofliion 2P remains
defined in claiml, being further characterize abut nent (58)

b
di sposed i nt eransHidoes Rty stratghten oRt phen t?‘%*“%ﬂﬁn%‘aiwm Feded
ti 8, 48Db, 8 ' |
renber (6, og)b aepoved. Lhetdy naincalin HRINBLA CHREHRT ST 0, |

22e) to wiirigiiedec102r aondorkpiecei 1hd.as Theeeafeabera (Pike 22b,

22c, 22d, 22e) contacts the femal e nenber (68, 98) so as 15 to properly
align said fadiagtanet: empery or othey fastener mghigersy gan;be oy

internal ly thrgaded J05ee02¢he rivet 9818. A fastener nenmber (22, 22b, 22c,
22d, 22e) as * ,J%?inegzin claim 17, being characterized in that said

threaded shank por tThen fastengzbmester Z2AhE The) prasent 2invent ivmalgoi4)
Being & rEhoat AFLT e, iy the B3Es FEiko msgect ah offage A PIC (1)
menber (22, 2ZpnditGon’4d p2étendScross-tiiafdditk of €hai fadfendfi N
characterized in that said 25 thread (44) is truncated generally
per pendi cul ar wemher thread turns 36 with the tapped borejghreads 25.
| ' An offset installation of the fastener member 22 into the
tapped bore 24 results when the centerline 39 of the I
15 fastener member 22 is generally parallel -to, but offset
from, the centerline 62 of the:tappéd bore 24. An offset
installation of the fastener member 22 of the present
invention which is rotating (shown by arrow 64) while
attempting to be installed into the tapped bore 24 in the
20  workpiece or nut 68 is shown in FIGURES 19-22.
As shown in FIGURE 19, the bulbous portion 48 first
contacts the top surface 70 of the workpiece or nut 68
surrounding the tapped bore 24. The workpiece or nut 68
which has the tapped bore 24 therein remains stationary
25 during this engagement process. The fastener member 22
under end load 66 will move until the bulbous portion 48
of the point 20 contacts the first thread of the tapped
bore 24, see FIGURE 20. It should be noted that the

force vector resulting from the end load 66 and the
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centerline (39) of said fastener nmenber (22, 22b, 22c, 22d, 22e), to
provide a thread profile for said thread (44) which progresses from
a partial profile to a full profile within one thread pitch. 5
20. A fastener nenber (22, 22b, 22c, 22d, 22e) as defined in claim
17, being char¥Po®MI¥%q in that said poi nt (20, 20b, RSTUSHHBEDHe)
further includes an unt hr eaded portion (38, 38b, 38d, 38e)
connecting said radi used portion (48, 48b, 48c, 48d, 48e) and said 10

t hreaded shank ' . : dggmg e A
f ast ener nenber %ﬁzdﬂz%zrf)%ézgégglégécgég?%agé% dgp [ %gdttilen lc’:‘lll'étkl"?‘niezo

bei ng char act er i@edsphexiltal paidt portiomi4s adddd ther riwnof Jche IHPpe&Bd, -
38e) of said point (20, . 20b, . 20c, 20d, 20e) .has a dianeter (46), which
is slkightly 15 PIx&s24naild PFFHB?'td’r%rPet*g?f‘(%éﬂ“-} rsade?ﬁ?'&%%oé%réﬁ |
portion (34, 34bgagiimer3 eﬁb%éeiz toward tie-aldgned! Eaﬁiti@ﬂbﬂr (dee 22D,

22c, 22d, 22e) as ed 1n claim?20, being characterized in that
sai d gint hneespeattioret aces( 38, atd 62 3auffigdentiaslighnent thawing: 20

is at | east equgl_ to r.0XxiJrat e jtch of .the thread turns (36)
on said threadeg’% P gi‘;&% 3. 3}53, “&‘ECP“§4&?3‘34€§ 18 23.
A fastener nmenbepd1Aad 2eP the2gasiafier Aenbers 22, the H85LERsl i member 20,

bei ng characterized in that said 25 radi used portion (48, 48b, 48c, 48d,
48e) has a nmaxi mowes radially3inward because of a cam action inward -

towards the centerline 62 of the tapped bore 24 caused by

10 the movement arocund the bulbous portion 48, see FIGURES
20 and 21. As shown in FIGURE 21, the point 20 is inside
the tapped bore 24 before thread engagement betwaen the
ﬁhread turns 36 on the threaded shank portion 34 and the
threads 25 in the tapped bore 24 is achieved. Once the

15 centerlines 39, 62 are aligned, the fastener member 22.is
driven into the_tappéd bore 24 by rotation shown by arrow
64 and application of the end load shown by arrow 66, see
FIGURE 22. Because the centerlines 39, 62 are aligned,
misalignment that causes cross-threading is greatly -

20 redﬁced. Purther, the novel progressive form lead thread
profile or configuration, will also function to promote
proper initial thread engagement. This provides for a
smooth insertion of the fastener member 22 into the
tapped bore 24 which reduces the chances of a wedging

25 action between the thread turns 36 of the fastener member
22 and the threads 25 in the tapped bore 24. 2also, the
self-aligning action reduces the probability of a no-
start condition which reduces installation time. The
thread engagement of the fastener member 22 is allowed
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di aneter (50, 50b, 50c, 50d, 50e) which is slightly |ess than a m nor
di aneter (28) of the internally threaded bore (24) in the fenale
menber (68, 98) and sai d radiused portion (48, 48b, 48c, 48d, 48e)

i ntersects said 5 unt hr eaded portion (38, 38b, 38d, 38e). 24. A
f ast ener newDosnd@dg, 22b, 22c, 22d, 22e) as def i nedpcTnusd7a6883 17,
bei ng characterized in that said radi used portion (48, 48b, 48c, 48d,
48e) i s bul bous. 25. A.fastener nenber (22) as defined in claim17

being 10 characterized in that ,said _radi sed ortlon i ncl udes
a general |y sPR&Y;¥Bgn fhe jqspter S Wg@g

in claim17,

partially genera

ne 3§6° A

er;2? &8 defined
ingﬁ sp tﬂ@f@%&&ignénéir@f tﬁ?é q:d’ﬁl'&'ﬁ% ePQhtion (48) is

eri cal A fastener nenber (22, 22b,

22c, 22d, 22e) as FIGURESié!J-médand euemsnsm rehoshar gondikied i n t hat

sald radj used 48, 4 b gc 48d 48 has .a Lrun;ﬁé

end surface (%¥32rg4 eES t mg: is s oy, apdntpe (22,
22b, 22cg 22 7 r rihged in
t hat sai dhog%%%i%tteeglﬁ etn r%gfrl ace ?gg&é?z%?e%zfcti@d & E%%e?ggﬁf {Jﬁes a

di ameter (72,
di aneter (28),

menber (68, o8

a7abt e@anddd theedriMephcospomant & h&#IGWRES 23-25i nor

9 ubla L0 SIS U e "eEAUE1 BR" Snd Famgs 26al M oM €

29.

A fastener nefbPustrate AHe outcof2addigraent a6r off-anglef caadithonl.ai m 8,

bei ng char act

10

15

20

25

erized in that said
It is the nut 68 that is the driven component and upon

which the rotational force 64 and the end load 66 are
applied. When the fastener member 22 is stationary, it .
is staked to or formed integral with a workpiece 120 {not
shown in.FIGURES 26-28). A second workpiece 122 (not.

‘shown in FIGURBS 26-28) abuts against workpiece 120, such
that when the nut 68 is engaged with the.fastener member

22, the second workpiece 122 is locked to the first
workpiécellzo.' The fastener member 22 extends through
apertures provided in the workpieces 120, 122. As the
fastener membexr 22 is staked to workpiece 120, the dtive
head 30 thereof may be eliminated, if desired. :

In FIGURES 23-25, the operation of assembling the
fastener member 22 and the nut 68 is essentially the same
as that of FIGURES 10-14, except that the fastener member
2ﬁ is stationary and the nut 68 is driven. Similarly, in
FIGURES 26-28, the operation of assembling the fastener
member 22 and the nut 68 is essentially the same as that
of FIGURES 19-22, except that the fastener member 22 is
stationary and the nut 68 is driven. That is, in each'of
these FIGURES, the nut 68 is component to which the
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maxi num di aneter (50, 50b, 50c, 50d, 50e) of said radi used portion
(48, 48b, 48c, 48d, 48e) is slightly 5 | ess than the m nor dianeter (28)
of the internally t hreaded bore (24) in the femal e nmenber (68, 98)
and said di ameter (72, 72b, 72c, 72d, 72e) of said truncated end
surface (54, WMM98M18@6 54d, 54e) is |less than said meRFRUM736%64et er
(50, 50b, 50c, 50d, 50e) of said 10 radi used portion (48, 48b, 48c, 48d,
48e) . 30. A fastener nenber (22b) as defined in claim17

bei ng char act er jgegk i dhdiN@rics @ind 188BUSSECHPdd 056 438) appliedol said point
(20b) is defined by a generally cylindrical ortion gdefined by 50Db)
and a radi used portiAtentdiomds now diyegigd to FI 123A2Past WhER nenber

(22d, 22e) as defined in cla , bei aclei.zed,. jn that said
r adi used portioﬂeégﬁﬁﬁce t°iyigyé% ?g'f%?%fé%#géﬁigyébggngérgP%ed nunmber of
radi used PRG 1S nichibbyr a2f HBSHEE adhgbe dritdi tredpedef toedgh@y radi us 20
84, a second radiused portion defined by radius 86, a third radi used

porti on debi nedeentexking &% ofnghg puLréf. In cpaxdtioBd FAMELd8E BRfined by

radi us 90; 48e: first r.adi d | f agdju d a
second raﬁ?ﬁ%e%;piolr]ﬁsc?nrﬁgg %gg %§Q§%€t |ét};sq§zfl)w?%tsgércél F’? ?%)r rre#ZS
with each otherip-14, the3Zothtfionathyrdrtvéeny? &8 willdekhdetoi rockai m 17,

- 39 - : bei ng characterized in that, sai_d point (20€£ further
i ncl udes a t apewpen gde iyl perhien 48 gFe Phain gldgnment of jpheeq

portion (define e I ng,i nt ab ' '

radi used porti o%e%)%%%)‘ge ag%)s Ig(§?,3.82'A ?g{é‘?%‘lh%'r STy Pg‘;@néﬂngcé%g 22d,
22e) as 10 dehities fastenemménbebeRgand aitex tevgagement whth thed .
shank portion (34,_34b,_34c , _34e) further .define n . osite
end to said.mor?“%?ﬁ%ﬁi?ﬁ;ﬂﬁﬁfi dafﬁpiﬁﬁ?m $hl°hipmaW§}§ éhﬁeBaV§§ 9 at

sai d opposite egérion IdE the3hut 68f EgbnEhe 'Gbaindld’ niddbigndent 286, 22e)

as
an axially aligned condition wherein the threads 25 and

36 may be engaged without cross-threading. |

15 Attention is directed to FIGURES 26-28. With
reference to EIGﬁRE 26, the centerline 39 for the
fastener meﬁber 22 is offset with respect to the
centerline 62 of the nmut 68. In operation, similar -to
thaﬁ as illustrated and described with respect to FIGURES

20 19-22, the surface 70 of the nut 68 contacts the bulbous
portion 48. Because of the rotational end load on the
nut 68, the engagement of the bore 24 with the bulbous
portion 48 will produce force vectors that result in a
cam action moving the nut 68 to the right, as viewed in

25 the drawings, to align the respective axes 39 and 62, see
FIGURES 27 and 28. Once proper alignment is attained,
FIGURE 28, the threads 25 and 26 may be engaged without
danger of cross-threading.

Thus, the function of these methods shown in FIGURES
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defined in claim33, being further characterized by a mul t il obul ar

recess (32) in said head (30) for engagenent with a tool. 35.
A nmet hod of engaging a fastener nenber (22, 22b, 15 22c, 22d, 22e) and a
femal e nenber (68, 98), said fastener nmenber (22, 22b, 22c, 22d, 22e)
havi ng a shawmkesnsesé portion (34, 34b, 34c, 34d, 34e) i ncl pdrmgeriesesad
turns . (36) thereon and defining an axis (39), and said female

menber (68, 98) having an internally threaded bore (24) 20 and defi ni ng
an axis (62), said nmethod bein characterized by the steps of:

providing a f&%t%ﬁleﬁnd‘réﬁ)@so( ergip thecnup®f imdyriven andatheg a point

20, 20b, 20 QK d
Eadlused porflon ¥%§?Q§§*%&.} 4§E?t%%%§H% é#&g”%g e&gghﬁ?£%$§V| |ﬁ5ng :

femal e nmenber g4, r&Btive movement of the components, as shé@n- in

engagi ng said_radi used portiqgn (48 48¢c, 48d 48e) |nto sai d
internal |y thfEEHRES ft-a 428V &;1 §§| -angle resnditiopmher pagshowy .

B aPencr Lheniirs 5 (AR G okRaet (eugiftaoh. O 1O 0l o ronber

(68, 98), thereby miefigiteg k& noted tﬂatvemertaéhﬂneanehbe&anntafntng the

ot her of said fastener gﬁgﬁ (22, 22b, 22c, 22d, 22el or said
femal e Prestry Q;QP | BRIMYE thesad, enaagemens withathenary 10
menber, to Cakiagp xg% dwsﬂi %bhOEhééléenéétau@@s of the48d, 48e) to
engage the fena pronot e I gnment of said

f ast ener nenbéastaner(MEmbamtﬂﬂ éalaligned ?t#hﬂ&henﬂﬂmherﬁéne 6Ri of (62),

thereby en e_said urn 6 i.d t.hregded, shank
porti onl g@g tapped ?fcfe 3%34 &‘ ?’Hé aem%tzz)?ﬁlzﬁ ’f‘ﬁ?’g ghfZS) in
sai d threadedtbpped(wae l:m,salpd dtemhedmﬁbﬁdsr ('t H¥¥der point 36. A
net hod as defined in claim35, be characterized In that said

radi used port FRigably Aps two to 28@r AgRc Hhesads WdtpREecF#PPRSErted i nto
said 20 inGRIOR! A1 M QA EhiReRek2hbmBEt ¥ntdadi G2 WR "t Sai d

tapped bore before thread engagement. The tapered
15 threads can cause a wedging action with the internal
" threads which causes cross-threading.

' In addition, the point 20 used in the fastener
member 22 compensates for wobble at the end of the
fastener member 22 which reduces the potential damage to.

20  the surface of a joint.

The length of the point 20 is 0.75 times the nominal
diameter of the fastener member 22 which is less than the
prior art “P” point design that is one or more times the
nominal diameter of a fastener member. This offers

25 savings versus competitive designs by lowering material
cost, weight reduction. In addition, this minimizes
interference problems with the point 20 of the fastener
member 22 with other components.

The fastener member 22 of the present invention can
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t hreaded shank portion (34, 34b, 34c, 34d, 34e) with said t hr eads

(25) in said threaded bore (24) in said fenmale menber (68, 98).

37. A nethod as defined in claim 35, being characterized 25 in that said
t hreaded shank portion (34, 34b, 34c, 34d, 34e) has a thread (44)
proximate to §M8&W65Wht (20, 20b, 20c, 20d, 20e), sai #CTRISE 44)
being-truncated to form - 41 -

an abrupt end face (58, 58b, 58c, 58d, 58e), wherein if sai d

f ast nmb : c2A6G < : o '

thr eaded fomml ¢ PorESreis iy, A8 agtbl fRnateures,  THy tiftcder
of fset conditi omemizex 22hoapt bentolbed in one paks, obsh, XL, thzhdeBe)
cngagersnt of sANPLets Witk Ehueads o et heLRoiss 30an FhlR, imprpvesc)
to nove (?&i\f&%ﬁw aﬁﬁ”@éﬁef@%eﬁ%@%&gzgggggze) and said

femal e nenber 98) i1 ntd proper alignnent. A net hod as
defined in &l ai m 35, I¥eiisytohheavoted Zthat other ishapkat tham ccthdseaded shank

portion (34, 34b, 34 . 4e) ha ut pent 8h., 58c, 58d,
58e) proximate descr%‘,bte?g’gfalﬁfﬁ? 3(?1""2%'5%%2?1' ggﬁ,,pég‘is ,émﬁ nif
said f ast@pahepHeFeried. £820, aiCleadtdond2genafdlByi srhed

internally threaded fenal e nenber (68, 98) are engaged at an
of f-angl e or an BEage denprevidedsen kthe hukbeus pgrtion. Eypis 58¢, 58d,

S0 gLy S AN chak ek Blbous on ARHYELIY pnlledt 101 1,
to nove sal@l 2@ortiforws mayctakenbarige? fc¥is adActhdfda feejesiaf sai d
femal e generally flat surfaces, when viewed in section, may be
employed to proiride a generally bulbous portion. As
such, the term bulbous is not limited to spherically
curved surfaces, but is used to includes all surface of
J;S: gerierally sphe_:icai nature which functions in the manner
 of the present invention. _ , '

While preferred embodiments of the present invention
are shown and described, it is envisioned that those
skilled in the art may devise various modifications of

20 the present invention without departing from the spirit

and scope of the appended claims.
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nmenber (68, 98) nm ‘HmllLH"Hment 39. A nethod as defined in
claim 35, being c In that said fastener nenber (22, 22b,
22c, 22d, 22e) is * engaged in said internally threaded bore (24) at
an off- 25 angl e condition wherein the axis (39) of said fastener

menber (22, ARbes/pos 22d, 22e) is angled relative to the pecTUSawi6ss3 62)
of said threaded bore (24), and further

- 42 - i ncluding the step of pivoting said driven nmenber

ar ound sai d radiuiéﬁ éﬁgfﬁégl 48, 48b, 48c, 48d, 48e) to cause

sai d axes (39, : 40. A nethod as deflned in claim35,
bei ng characterized 5 In that said fastener nenber (22, 22b, 22c, 22d,
22e) is engaged in said internally threaded bore (24) in an

of fset conditi dn whér §aatenex memkey Fpr ehgageuentiswitivra female menber (22,

22b, 22c, 22d, 22 ner al | ar alsl.el but nat ned with
the axis (62) Of EFdE?ﬁiﬁﬁd%% %h#%fQﬁ}ly t%fﬁ?degnﬂ°¥TWt7§;d #=¥g t he
step of applyi i@mber comprisdmgyerse moment to said driven member to cause

sai d axes (39 62) to alirgn
a shank portion having thread turns thereon, said

threaded shank portion having a work entering end; and
a point at said work entering end of said threaded
shank portion comprising a radiused portion, said _
radiused portion adapted to be engaged with the threaded
10 bore in the female member to promote alignment prior to
the start of engagement of the fastener member threads
| with the internally threaded bore of the female member;

2. A fastener member as defined in claim 1, wherein

said point further includes an unthreaded portion o
15  connecting said radiused portion and said threaded shank

portion togethex. |

3. A fastener member as defined in claim 2, wherein

said unthreaded portion of said point has a diameter

which is slightly less than a minor diameter of said
20 threaded shank portion.

4. A fastener member as defined in claim 2, wherein
said unthreaded portion has a length which is at least
equal to approximately one pitch of the thread turns on
said threaded shank portion. |
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- 43 - mhod of engagi ng a fastener nenber (22, 22b,

22c, 22d, 22e) and a fema 1 MW conpri si ng t he steps of:
prOV|d|ng a fastener 22d, 22e) 5 havi ng a shank

portion (34, 34b, 34c 34d 34e) |nclud|ng t hread turns thereon
and defining MNOMI6E oy s, sai d threaded shank porti %§&7
34c, 34d, 34e) havi ng an unt hreaded bul bous point (20, 20b, 20c, 20d

20e) at an end thereof and having a lead thread (44) 10 proxi mate to

sai d point (20, s20b, A2@ggr<Rdy Mer%ﬂ Qlef:.ned' ¢adeidigas Gadrdisl N9

truncated perpendlcu ar to said central axis of said shank portion
(34, 34b, 34c, B&dd radius@depoxtnibibdiam) af earduudcdiameten vshilqh sisank
portion (34, 3 34 e), tof n_abpupt en 58); 15
providing a fenf® ﬁgagéi F%Btg§% H%BFﬁbdgﬁmeger éb?mﬂq edded bore
(24) and dEf'”'@%r%aﬁﬁatbéke in ti&ifemale member an@NSRIH Yhdgearoi nt (20,
20b, 20c, 20d, 20e) w't said internally threaded bore (24) of said
feral e nemtger Z@r510968pt68§e¢¢se§axﬁ1hnmhghedsdnn¢r¢tmnmhere|n sai d
central axi s of said fastener nmenber (22, 22b, 22c, 22d, 22e) is

6. A fastener member as defined in claim 1, wherein

said radiused portion is bulbous.

7. A fastener member as defined in claim 1, wherein
said radiused portion includes a generally spherical

10 portion.

8. A fastener member as defined in claim 1, wherein

said radiused portion is partially generally spherical.

.9. | A fastener member as defined in claim 1, wherein

said radiused portion has a truncated end surface.

is 10. A fastener member as defined in claim 9, wherein
said truncated end surface defines a diameter which is
less than a minor diameter of the internally threaded

bore in the female member.

11. A fastener member as defined in claim 9, wherein
20 said radiused portion has a maximum diameter which is

slightly less than the wminor diameter of the internally

threaded bore in the female member and said diameter of

said truncated end surface is less than a maximum
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angl ed relative t ﬂkm I's of said threaded bore (24);
appl yi ng rot atlonﬂm I‘mm Hlﬁn end load to one 25 or the other of

sai d fastener nenbér (22, 22bs 2%2c, 22d, 22e) or said femal e nmenber
(68, 98), thereby deflnlng a driven menber, while maintaining the

ot her of saiwo098/13606 fastener nenber (22, 22b, 22c, 22d, 22CFN89686

femal e menber (68, 98) stationary, thereby defining a stationary 30
menber, such that said point (20 20b, 20c, 20d, 20e) is

engaged with said femal e nenh 68, 98 to cause said f ast ener
nenber (22, 22@#3Q§R?I'E§Hsaﬁﬁefa sufed said point (20, 20b,
20c, 20d, 20e) to pronote alignnent _ of said fastener nenber axis with
said fenal e menber bore 5 axi s, and such that said abrupt end

face (58) is exgagen fastenex memberops sdefinesd din sdadmf 2yawvberedder (68,

98) to cause said f 22, 22b, .22c Ly 2 and -
sai)d femal e rreﬁ‘&u)’éf I g@’)r rnﬁ(?‘e'im‘ﬁ?%( gemerail Vgﬁﬂﬁ?glﬁcazfszon further

rotation and téh%la?‘id%h!&”paﬂm being integraity!fSimedter
engagi ng said rea turns (36) . sald threaded shank portion (34,

34b, 34c, 534d,wikle)sadid lgenerallyheylimdricadl (poxtddn.in said t hreaded bore

(24) in said femal e nenber (68, 98). 15 42. A nmethod as defined
in claimd4l, wherein said point (20, 20b, 20c, 20d, 20e) is _

conpl etely insgj}ed i fiistenizd member asd&fividd Wl knaamed, bghéréd) prior to
engagenent of sajd t hreaded shank portion (34, 34b, 34c, 34d, 34e)

with said saiq pradinsed, poxtdophis e %rf(.rocfzé) prRASEPEMIRSR| e menber
20 68, 98 4 id
coint (0% (Shpunper of YhdirhelpBO0i8Rs AERARAIY Fobnll HichliEac " o4

(48, 48b, 48d oﬂﬂe& whi ch defines a maxi mum di aneter of

10 14. A fastener member as defined in claim 1, said point
' further including a tapered portion; said tapered pqrtiqn
being integrally formed with said radiused portion.

15.'.A fastener member as defined in claim 1, wherein
said threaded shank portion has a lead thread proximate
15 to said point, said lead thread being truncated to form

an abrupt end face.

16. A fastener member as defined in claim 15, wherein

said lead thread is truncated generally perpendicular to .

a centerline of said fastener member, to provide a thread
20 profile for said lead thread which pfogresses from a

partial to a full profile within one thread pitch.

17. A fastener member as defined in claim 15, whérein
said threads on said shank portion are of a 60° thread
34
——————‘—_—_.—_——_——_—_-'__——-—_—-
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said point and a s b 38b, 38d, 38e) 25 bet ween said first
radi used portion (3”’"’4@”"’”@”’!3& and said threaded shank portion
(34, 34b, 34d, 34e),* saidL m &ond portion (38, 38b, 38d, 38e) defining
a di aneter which is | ess than said maxi num di aneter and having a

- 45 - WO9B/13606 | engt h which'is at | east approxi mately RORUSHTAEE of t he
thread turns on said threaded shank portion (34, 34b, 34d, 34e) to
space said first radiused portion (48, 48b, 48d, 48e) apart from said
shank portion égg .f4b, 34d, 5 34e), and wherein the spacing provided by
said second Eﬁ)?1on (38, 38b, 38d, 38e) between said first radiused
portion (34, 34b, 34d, 34e) and said threaded shank portion (34, 34b,

34d, 34e) allows for the novenent of sai d fastener nenber around said
first radiused®orth Fipstaper membex, as defineddp claim 1, whereinst ener
menber (22, 22D, . | menber
(68, 98) havi n%alégnzghalﬁgqﬁorﬂ%érs%};???ﬁ-e%ge% Eo@%ﬁ’%’?tﬂggi %ﬁgi?en'er
menber (22, sai@lmxRa2mte2idg 824)andnfurthenyinclides a headsdtnk portion
(34, 34b, _34c, %ﬁg, 34%} havigg thread turns (36) thereon, said

t hr eaded ThankeFHF (FRAPSILe epdy  34p, 34c, 34d, 34e) having a work entering
end I ncluding a truncated |lead thread (44) which forns an abr upt

end face (58), said abrupt end face (58) of said 20 truncated | ead
thread (44) bel%g perfnatenecy memberaas defined dn cdeiwf 18ai fuxthek portion
(34, 34b, 34c,.3 34e) . i 0 err] ;apound said shank
portion (34, %éﬂid:.ng ?4&“15&2,2&:%%% ?’g%%]ecﬁﬂq‘ %ggh Bﬁ%du ?hr eaded bul bous

poi nt (20, 20bengdlfemertdwitBiep td61. proximate to said abrupt end face (58)
conprising a radi used portion (48, 48b, 48c, 48d, 48e) which defines a
maxi mum di aneter, said point (20, 20b, 20c, 20d, 20e)

20. A method of engaging a fastener member and a female
- 10 member comprising the steps of:
providing a fastener member having a shank portion
including thread turns thereon and defining an axis, said
threaded shank portion having a work entering end and a
point at said end thereof comprising a radiused portion;:
15 . providing a female member having an internally
threaded bore and defining an axis;
- engaging said radiused portion into said internally
‘threaded bore of said female member;
applying rotational movement and an end load to one
20 or the other of said fastener member or said female
member, thereby defining a driven member, while
maintaining the other of said fastener member or said
female member stationary, thereby defining a stationary
member, to cause said radiused portion to engage the
25 female member to promote alignment of said fastener

member axis with said female member bore axis, thereby to
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adapted to be engaged within the internally threaded bore (24) of the
femal e nenber (68, 98), wherein said radiused - 46 -

portion (48, 48b, 48c, ﬂﬂl“lﬂﬂl“ﬂ(ﬂ aI i gnnent pri or to the
start of engagenent of t t hr eads with the

internal |y wossdes bore (24) of the enale menber ($ErUSHeses 5
45. A fastener nenber (22, 22b, 22c, 22d, 22e) as defined in claim
44, wherein said | ead thread (44) progresses froma partial to a ful
profile within one t hread pitch. 46. A fastener nenber (22,

22b, 22c, 22dengage said lthreadktivyns on shaddnthreaddd shanksportioneads on

2 0 1K s ROLRLO S U Bl 138 8B AL 200k GBFHica i n
cl aim 44, mhefemalgamdhhgﬁhreaded bulbous poini (20, 20b, 15 - 20d, 20e)

conprises a first radiused portion (48, 48b, 48d, 48e) which defines a
maxi mum di anmeter of said point (20, 20b, 20d, 20e) and a second

portion (38 380, SRdpernog SPHeAISRCTR 8hth s Stydisusedagor tion (48,

Y eaded Shan fon, said second portion
20 (38, 38bad38§ed3§oa)'ti&i i3 npmplditanypt snsmmn iivtd eadd t han said
maxi mum di anet er . A fastener, nenber (22, 22b, 22d, 22e) as

defined in in:eEPﬁH'tYﬂ'?‘rmH?r&P&'lQ&Bﬂoe‘?ﬁﬁ‘%Wt(§§ sadd 384, 38e)

has a length whirelgbd Shahiedsdrti w;ﬁabska Qﬂf‘eéaé qfh %faid2§hre1ah6dt hr ead
turns on said threaded shank portion (34, d, 34e) to space

said first raboweednpsaidofenai® neaber.

22. A method as defined in claim 20, wherein said

10 ‘threaded shank portion has a lead thread proximate to
said point, said lead thread being truncated to form an
abrupt end face, wherein if said fastener member and said:
“internally threaded female member are engaged at an off- . .
‘angle or an offset condition, said abrupt end face

15 -“contacts a top surface of said female member prior to
engagement of said threaded shank portion to move said
- fastener member and said female member into proper

alignment.

23. A method as defined in claim 20, wherein said
20 - fastener member is engaged in said internally threaded
bore at an off-angle condition wherein a centerline of
'~ said fastener member is angled relative to a centerline
of gaid threaded bore, and further including the step of
pivoting said driven member around said radiused portion

2S to cause said centerlines to align.
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- 47 - 48d,” 48e) apart—F+rem-sai d shank portion (34, 34b, 34d,

34e). 49. A fasteén 22b, 22d, 22e) as defined in

claim47, wherein said dIE!HnE ' pu cond portion 5 (38, 38b, 38d,

38e) of sald p0|nt (20 2 slightly less than a m nor
BLIUSITI16863

di ameter of saV@WRBSded shank portlon (34, 34b, 34d,
50. A fastener nenber (22) as defined in claimd44, mhereln sai d poi nt
(20) includes a generally spherical 10 portion. 51. A fastener

menber (22) as dgflned retHeldaind ééfined lma%nz%al Wheeedh £xf4 1S
partially generally spherical. . A fastener menber (22, 22b, 22c,

22d, 22e) as fastenar membey| ésmngagmenrremzdamtpsmllyzmrMad 20c, 15
20d, 20e) has a . runcate rface,(54. 54h, .54c¢ 4

5. A Tabt oner MLt eR BEEREY PRSEHLGN Mhekail§ édterline pf s
portion (34, 34bgasther3tdmbéseis!gondrdlly paquuemeaoanu@pwelzmg}rea

said work entering end and 20 further includes a head 530) at said

opposite endl. with a54=enAerAénenef sRifh hreaded bprepoand further) as
defined in clain Siurgd'ﬁrt W80 sE gf %ﬂﬂé' | Q:Q'thbigse morﬁgxfl?stso(g’z) 'n

sai d head (30)1%% enment
said driven member to cause said centerlines to align.

25. A fastener member for engagement with a female
member having an internally threaded bore, said fastener

10 member comprising:

a shank portion having thread turns thereon, said

threaded shank portion having a work entering end
including a truncated lead thread which forms an abrupt
end face; and , .

15 | a point. proximate to said abrupt end face of said
thread turns, said point adapted to be engaged within the
internally threaded bore of the female member. ”

26. A fastener member as defined in claim 25, wherein
said lead thread is truncated generally perpendicular to
20 a centerline of said fastener member, to provide a thread
profile for said lead thread which progresses from a '
partial to a full profile within one thread pitch.

27. A fastener member as defined in claim 25, wherein
said threads on said shank portion are of a 60° thread
25 profile.
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55. A nethod of engagln a fastener rrenber (22, 22b, 22c, 22d, 22e)

and a femal e nenber . mlum‘S the steps of:

provi ding a fastener 220 22d, 22e) 5 havi ng a shank
portion (34, 34b, 34c, 344, 34 |ncI udi ng thread turns (36) thereon
and defi ni rvmss/mstral axi s, sai d threaded shank poPCRESINEEE3 34D,
34c, 34d, 34e) havi ng an unt hr eaded bul bous point (20, 20b, 20c, 20d,

20e) at an end thereof and havi ng a Iead thread (44) 10 proxi mate to
said point (20, 2Qb, 20c )f {:ead hre 44) bei ng
truncated per3fendic&PgFe Pﬁrsﬁé'ﬂber °rc§n'?F§Fm5§ ¥Ry $hk portion

(34, 34b, 34 ev&% having 2A€inBéthdEiy @nirended B6DELrédidrausténed d shank
portion (34, 4b, 34c, 34d, 34e) to forman abrupt end face (58); 15 °

provi ding a fnmmee' mmpms@as 98) havi ng an internally threaded bore .

(24) and defining_a _central nglggﬂi % oi nt (20,

20b, 20c, 20d, 20 sgbaf‘% portiglallbﬁﬁ'f%rtﬁgﬁfy F%gd ore cpof sai d

femal e r?”bertl:&%aded( (éﬁan%i)orﬂ:.ﬁﬁl Wiy acﬁbﬁ‘kt enberdwy edrid sairdl cent r al
22, 22b, 22c, 22d, 22e) is

axi s sai d fastener eﬁé
general |y par al | ela Peibkt aﬁoﬁa&‘l"l Phisaids shyegded ghank ‘porbion of saj d

t hreaded bore t & Pobdicipl e
menber (68, foé'méﬁln\% &R ggFBr&%%%gdeﬁgo?lac§3%§8§‘£%§|P%érﬁeto engagenent of*:
sai d threadechddped jer beoengaged Jith Ihe idterndiddy; threaded bore appl yi ng
rotational novenent and an end | oad t

th t d
fast ener nentidt b fepale mepbey to pr°m°q:e22&)i987"e§§| Bﬁ“g’r'ra 2 ‘%ﬁ;al
(68,98)14 therg‘é&&&’%‘f Rh2ead eﬁBageﬂéﬁﬁ/%ﬁme%heV\@kherﬂﬂm ai ning the

ot her of sai
threaded fastener membexr and the J.nternally threaded

female member.

25. A fastener member as defined in claim 28, wherein

said unthreaded portion is radiused.

15 - 30. A fastener member as defined in claim 29, wherein
said point further includes an unthreaded portion
connecting said unthreaded radiused portion and said

threaded shank portion together.

31. A fastener member as defined in claim 29, wherein

20 said unthreaded radiused portion is bulbous.

32. A fastener member as defined in claim 28, wherein
said unthreaded portion is formed from a predetermined
number of radiused portions integrally formed with each

other.
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fastener nmenber (22, 22b, 22c, 22d said femal e menber (68,
98) stationary, thereby—déTTﬁTﬁﬁﬂgkgfifigg;ry menber

applying a transverse no ‘“ﬁ“ﬂ&A n nmenber 5 to cause said
center axes to aI| nto W‘Hﬂ\u menber (22, ﬁﬁéﬁ aﬁ% 22d,
22e) and sai & nenbef L 068 98) into proper alig ﬁ” r eby
t o engage sald thread turns on said threaded shank portion (34, 34b,

34c, 34d, 34e) with the internal threads in said threaded 10 bore (24)
in said fermal eagenbar £466end8)member as Géfined imtdlalirn28jewheeedinn claim

55, wherein said point Ob, .20 0 20e) is conpletely inserted
into said S?ﬁFePHSPF?a?ﬁééﬁﬂgé- %?ETegrﬁﬁﬁmtﬁ)Qﬁﬂﬁﬁﬁéﬂeﬁprﬁ fiog,i ¢
thr eaded shank sBar ehofnad. 1ridtuadif o ageraaeg,om&saééadliaye&aaeads in
said threaded bore 2 In said fémal e nenb

portion being integrally formed with said radiused

3 portion.

34. A fastener member as defined in claim 28, wherein
said threaded shank portion has a lead thread proximate
to said point, said lead thread being truncated to form

an abrupt end face.
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