"FASTENER SYSTEM W TH STABLE ENGAGEMENT AND STI CK FI T BACKGROUND [ 0001] This
application relates in general to drive systens for threaded fasteners,

t ool s forwoOheiwviopmnuf acture, and drivers for applying tecHIs2110/033836
fasteners. More specifically this application relates to fasteners that are
constructed with straight walled recesses. In particular a fastener system
is constructed wherein the driver and fastener engage with inproved
stability of axial alignnment and stick fit. [0002] Threaded fasteners
commmonl y Eé@&E?Hﬂi&H&EgkiﬁﬂTHﬁ$ﬁ$EhEEEH§A@ﬁ BT ANRSATIEKKIEn by power
tools at high speeds and under high torque | oads. Such conditions present
difficult design considerations, particularly with respect to the drive
systens and, nore particularly, with threaded fasteners having a driver
engageabl e recess in the fastener head or a driver engageabl e exterior
contour to the fastener head.BAdE&@IROUNSuUch a drive system needs to be

easi |y manufactured, both as to recess and head geonetry, as well as to

associated tooling for formng the fastener head %ng?t he (gri vers for
engagi ng t[AR0 ] ddisapnbicatipaaglagsdneensyal iy HEvE ysisrt 1T Brreadsd 19808 Sor ¢ he

f ast ener -af, r Sastditgs. driver, when
mat ed, shcs)(g(ﬁglf%itg% {n%ﬁ‘tdggt;{lﬁééﬁﬁ ér&é\zécsrg F"gggglyl%t?%%@gﬁ gﬁ/oi d formation of
“hi ghly | oodbiezpekifiediyahs applicitivasdatehat fastendrs thae snglconstructielf witimat i on of t he
drive surfaces, or driver, or both, leading to premature, fail.ure of the
drive systssameh} vales reqessess algtpéﬁ\é?Pgé9§?Sé?ﬂe§%'(§ﬁﬂnﬁgrcé’g?t§‘f°&if]a\¥€%ﬂf‘ tﬁ? t he
driver fr e £ i FHakME MiodneniBAY sttt cat i ons,
it is ver?ﬁ‘%r%%ﬁ%%’tgé%ﬁ\g? h‘xe”%?xg}g?{éﬁ%?ébﬁﬁ@,t be ca;lj%rbl e of \S/vithstandi ng
several cycles, as in applications where the fasteners nust be renoved in
order to r[epe]Thocadeé fstmerspantrgondy used indrdnsiad AppliceponsdEpiselbeds panel s.
The fastengr drive systemideally, shoul e .capabl.e of h repeated
cycling, églrvﬁl E’& PEPF toiof? aéh{ﬁ%rsgﬁ%éﬁpg “'\‘Rﬁeér?‘ég}f tﬁgqureel(éaeés%"s Sr?rlglig/ becone

cont am nat@dditipad prefsht dFAEUIPERTEOIonSIdBREIVAS Partiduiarlg &Vith eifeecioatle i n use. In
such environnents, it is essential that the drive system paintain driving
engagenmentdrizvhisysemppnd; inmye pattiquierly nwish thepasied fastineesdiaviig 2 ¢ivefmy be
necessary for t drive t i i gher levels
of torque C\Rﬁ%%?a%rrr%(i/eigsnlgn tﬁ %zasféag{ lger?te]?),r 32121% %%é}gg%ecaﬁgéoﬁéernngtcﬁgﬁ %@It ener is
over - t i ghtiehfdtcterticad [deally,aliclas denbbystendhesthes be easilyasinmfactievd| ops at t he

interface at the engaged threads, or if thermal,L cyclin f .the assenbl ed
conponent PoHBS t9rereayandsad geepesy.re Seling to ﬁ%o?légefiéﬂ%l}n.% f%ﬁgg@,m%nd ot her,

characterigt | FORPELd I8&r Rt Se o, ClafEpr omi ses  of
one in fa\}g&ag n%{]}%etﬁﬂg?ﬁﬁn%;tﬂ gve tgﬁé@ggﬁggg&%%ooq Agsloarife&ty of recess and
driver confrieggthaf therieadpétherfastaransiould aot berrlvedelygfracied by dhe wtess.

cross-recesses, such as those scribed in U S patent. Re. 24,878 (Smth et
al .): U. s Thsalriggt ,eémtggéﬁ?%ggﬁgﬁh%ﬁgiﬂ)s%ﬁd"%ﬁisé%n“ﬁ&%‘@% a%?‘g‘m, 994
(Tomalis). n b ' isult ob8eORAIRIndfes of the
“type descrffﬁléﬂﬁ)?lr?ff%%?y g%?g%?rfg%l%%&f%%@(%g?rlngigr?gésgnd ri bbed drive systens
as descr i bbeldiive durfBcespat dnverdorl®th, derlifSiomrematyre failues eftendritehe conmon
recess configurations is the "Allen" systemwhich is essentially a straight
wal | ed hex¥ybMal |y shaped socket receptive to a similarly shaped driver. A
fastener systemhaving nultiple | obes with spirally configured drive
surfaces i[80@hgSKHel fh@ehdr Bydter® shoditl @elist 2a ot 6fthe(dBvactpm the recess

when the fastener is driven. In many applications, it is very important that the
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[ 0005] Wth the exception of the ribbed systens, the walls and faces of the
driver and recess typically are designed to fit closely with each other in
an ef f or twDa01121090A0 2011/ 109040PCT/ US2010/ 048846 Docket PR®/US2010/048846

P5630. 0000/ PO45 achi eve face-to-face contactpgfyct RE.- ®55Yh.H& AT sdri ven
surfaces. Wth cross-recess fasteners, such ?ace-to-face engagenent can
occur only, if at all, when the driver is properly aligned and seated
within the recess. As a practical matter, however, in order to enable the
driver to fhgeriensRitiRctapatile of ithstedisgsevehabrglere eemspplitationsiwhelige sonme

cl earance between the two. [32064{ The necessit1 for SUfh cl earance i s even
more cri t iteedasignerh Mpshesemo Ve (Tgerda BERAATTEIASP BIKE &F I3 HI9VGARY (st rai ght)
drive wal lréﬁlac,aesacb&s hg&lﬁem@fagjter'l&%ﬁivg‘%ﬁ&ﬁ i@y hdgnpbeambrytt ens. I n all

of these systens, the practical result” of the necessity for such cl earance
i s that subdtmpeital cyiching-factidudely, inlenviachreensswbemtlactecéss mygydigceme dri ver and
recess surfaces is, sel dogm ac igved i f. at aIII a\é/%t, nost dIriSvgh systens for
t hr eaded fcoBPEWR, PRIREEIHFq ARPBEWIFS #HIEREL Ut B N8 Hhd i n a
manner thal &S id 19 eReAIHI 1Rk td dfeGoRERGhaih@i@ivikdarpabasentt o- f ace broad
area contact. The actual area of contact typically is substantially |ess
than ful | Whileepplyifgtosiue omt aghovatdiressipne dt hgy bevheasssany tpuéhd &iveppl i ed by t he

driver, the forces a [ to.the screw head nd. t e ated in

| ocal i zed SE'&gdo P?P%B%sﬁa??&ﬁ‘%?vﬁﬂ%fgglgﬁ(éivgléa%{seotﬂlluees‘glé% rgngoﬁ%@%bl e axi al
al i gnment .f,RUER o %ﬁ»l dcZ@tyhdnoie SisteRssis Rbr-RlasiddcRIrny idehlorssenitig, recess,
formng ranps or other deformations that result in premature, unintended

di sengagememthersfcoriosiod devalpps at dia ntrsface aletbe engaged treadss gt Bweralsyst em f or

maxi m zi ng_the ageab surface. ar i rive

surf aces i%gdéf&(?r}ﬁeb%&erflhl%g ﬁgmgf)réeél);saha%}g% gg‘p@g%s‘g%feg%b]?{g{ecfgﬁ%oeg] y owned
with the spejeahd apl, cBabétenstict beed prstmeumpetiig ddisidefdibnpanént i s
incorporated in this application by reference. The recess and driver of the
' 645 pat espmpreniserafangdr Byonpt anodisr mayIhpve Bh9s §aded engagi ng surfaces t hat
are substantially aligned parallel wth the axis of the fastener and may be

glngizz LLﬁﬂO%{?ﬂeA (/&?ét}ll ¥t RieR afill GAVS HonBllaB0hs #E LEORAMSY 85L& MWD € T obust
a number of cross-recesses, such as those described in U.S. patent Re. 24,878
(Smithl et al.); U.S. patent 3,237,506 (Muenchinger) and U.S. patent 2,474,994
(Tomalis). Other fastener geometries include multi-lobe geometries of the type
described in U.S. patent 3,763,725 (Reiland) and ribbed drive systems as
described in U.S. patent 4,187,892 (Simmons). Also among the common recess
configurations is the “Allen” system which is essentially.a straight walled
hexagonally shaped socket receptive to a similarly shaped driver. A fastener

system having multiple lobes with spirally configured drive surfaces is described

in U.S. patent 5,957,645 (Stacy).

[0005] With the exception of the ribbed systems, the walls and faces of the driver

and recess typically are designed to fit closely with each other in an effort to
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3 DSMDB-2838117 WD 2011/ 109040PCT/ US2010/ 048846 Docket No.: P5630. 00001PO45
the spiral drive fastener systemis described in U S. patent application
publ i cat iwo 280009@804002 (Dilling), commonly owned w t hPCRAISSUI0j0¢8SH6

application. The disclosure of the Dilling appli&ai) -P¥ek6 080FPoAgCOr por at ed
herein by reference. [0008] The advant ages OP t%eﬁohventlgon described in

the '645 patent are achieved by configuring the driving and driven surfaces
of the driver and fastener, respectively, to conformto a segnent of a '
spi ral andichigae faceid-Fide\contact f thgpdidhg endhfliigursatfacas. With crepatsces a

substanti and generous ¢l earance between th Lver and.the recess during
inserti pnafjéﬂﬁf’etr%%Bg’a‘]rac‘?ifO'{aﬁ%e‘&ﬁ%g%‘fﬂ}t BHETH C\ﬂ;ﬁ’l gfrt?tlaﬁewﬁfiﬂ thy B%‘@?it ed driver
IS permt Fi?gro\t}?’gﬁlf gfi%%eﬁtahg st HRinthelecCdse A sANSietichNRatd kdbeveRNf i gurati ons

of the driv river and the driver-engageabli e wall's of the
recess ar énsuiehtd ¢rablevthedrivérdo dpinsattedvatd the esrgay there epgssdulysougver a
relatively broad area thereby applying and distributing the stress over
t hat broa ea?PE‘&.ClePFf’éw%b?WgF'P eég)??fi gured driving and driven walls are
oriented to direct a major portion of the applied torque substantially

nor mal t o (b BRLRB&ItY fffisteh Wedrndel it BV mbile chifi¥al Wiel icadses IRidg i cti onal ,
near-tangenti al engagenent. [000.9%/ Anot her exanpl e of a straight walled
fast ener sybsteniially axially slignedi(sigaighty dtiee waks,as 8 the&edand 325paeH67, i ssued to
Rei l and. Thi eference is.incorporated hesei a1 r e. The Reiland

' 667 pat eﬁpdzggegﬁe%e?’sger?sa&%ﬁgr& Syes gt nﬁsht%\%ﬁ?agﬁx%lﬁggugroﬁ\%eng surface

geomet I i esieC&Bity fr s0éh deBiideds Rl s\ERMhtigY i facd bredrdacamtart r anged
substantially in the shape of a hexagon. The Reil and fastener systens are

gener i cal Ibptreendhe didver gnésechesauriaensiiapeldom aphigwddHial pihgVilimogtes that are
parall el Wi &8 In@ladi b A ANEGrivel Akt 1BOUQY, slhohgpl val | ed
fasteners are 1n successful 'generdl use 1 n nmany applications, they may
exper i encén dinidnnetthtt resultsds pbink oglidd cmtax raathdr yham facd-iogfavebtoatheteacen dri ver
and fastener. In_addi t'ion i% has been difficult. Eo obilai ? 2 reliable 4
: contact. The actual area of contact typically is substantially less than full face-to-

face contact. Consequently, when torque is applied by the driver, the forces

applied to the screw head tend to be concentrated in localized areas with resulting

high localized stresses and unstable axial alignment. Such localized high stress

can plastically deform the recess, forming ramps or other deformations that result

- in premature, unintended disengagement of the driver from the recess.

[0007] A fastener system for maximizing the engageable surface area between the
driver and drive surfaces is described in the Stacy*645 patent, which is commonly
owned with the subject application. The disclosure of the ‘645 patent is
incorporated in this application by reference. The recess and driver of the ‘645
patent are constructed with spirally configured engaging surfaces that are
substantially aligned parallel with the axis of the fastener and may be classified

generically as a straight walled fastener system. A more robust embodiment of
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DSMVDB- 2838117 Docket No.: P5630. 0000/ PO45 friction engagenent that
provides a stick fit feature. A stick fit feature is desired to hold the
f ast ener WO 20hg084bver in alignnment, while the install aPCosedlookss4é ast ener

is initiated. This is especially useful in hl{)&&e\’ﬂb‘t‘@‘%?é@m()%' i ne
operations that use power driven bits to apply torque to the fastener.

Axial alignnent and stick fit are also inportant as the fastener length is
extended. [0011] In nmany applications in which a straight walled drive
system i s thssikal drive fstenee systay ibéespobet indf.Bvemtersapplegtion pablicetitre i nsert ed

in locations of |imted access. | n such Situati.ons, there is a need to
rel easabl 90.@%8&%‘@0?%@11 13 eXBMOBY ?c"ﬁl?%d’i“a\/é‘fi spbjeet PRiElop lrﬁ?‘lst allation so
that the ;a,{éc %ﬁre%?ﬁqe%ﬂl'ﬁ%gﬁ%wﬁ%at?dﬁ is Qﬁg fiddoPbr t@@hiereﬁlsby"ﬁkére&%. a driver. This

"stick fi eature has attenpted 1 n several different types of
fasteners, for exanple, in fastener/driver systenms having a cruciform
(cross shad] Jhemdtanydges sbihe imtentior desoubed inthe)S4aratent ere@chiouedd55 and

4,457,654, A fastene stem havin squ rive opetry is illustrated
in US pat éﬁfoaf?@%mgﬁ%axwg iag‘?g%%eé‘?%}‘%c%hoz{tﬁff %éve&af“g%sg r’gf forts focus on

the drive re%?aéét%l%»? to $93rd] ol \Rgmehi ita dpirhl ax{cegézﬁb_@laﬂ%r,l iawspirhle fastener to
be rel easably engaged on the driver to enabl e mani pul ati on of the driver

and f ast enenfigsateonthittenablehasebstantinkandrgenenoud plaerance kahweawt the driggipl i cati ons.

Once installed, the,fastener. and drive dj i m ni mal
effort. [66‘%%]6 T9¢8s ?ﬁ%lgﬁ%éoiﬁ9%%ﬁfovd@ﬁ%%’?‘zﬁt B‘gqgg@%%%g\’lﬁ}s@of i nt er est
in that i keREPEPNS idpddRittddab ytatead el dipdhat\cidardne eMhagdal engagement . I n
Larson, the internal radius of the driver flutes are disposed parallel to

the axi s e¢nfigysatinms péthedhiveavalliof greaditvepand the drigpieengageablievalds ¢fnwar d t owar d
the tip. The express [ of . thi.Sd i r J.nterference
bet ween bl}i?e '&hd '?rtaecsélglg “Par?%?‘z &5 b8 g%l\%%ls{%g%&f ﬂ&é&c&g’ﬁ?i"gt%@%ﬁ}e esults in a
l'i ne cont aedadbedavkebylapplging and disaitesiag biad fireSs over that broad area. The
' spirally configured driving and driven walls are oriented to direct a major portion
of the applied torque substantially normal to the fastener radius with little, if any,

reliance on frictional, near-tangential engagement.

[0009] Another example of a straight walled fastener system is the system
described in U.S. patent 3,584,667, issued to Reiland. This reference is
incorpofated herein by reference. The Reiland ‘667 patent describes a fastener
system in which the driving surface geometries consist of a series of semi-
cylindrical surfaces arranged substantially in the shape of a hexagon. The Reiland
fastener systems are generically referred to as hex-lobular and have driving

surfaces that are parallel with the axis of the fastener.

[0010] Although straight walled fasteners are in successful general use in many
applications, they may experience difficulties resulting from axially misalignment

between driver and fastener. . In addition it has been difficult to obtain a reliable
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Docket No.: P5630. 0000/ PO45 circunferentially and axially and will not
enhance stability or frictional engagenent. Only the bit is tapered with no
change t owbhelvwerss geonetry. [0014] Al so of interest PETIUSROWMESSHENCE
CGoss, U.S. patent 5,461,952. In CGoss a trailfn hde driver is
tapered to provide a gradually thickening |o§8&§%§%ﬁtﬁr@§b{’ﬁg‘§°/§§ﬁer ates a
friction engagenent on a drive surface. Since only one side wall is tapered
t he engagenent with the straight sided drive surface becones a

ci rcunf er enticd elgafen&R Maaptovid@aistclofit fatuhe Ristick fit feewonisidgsireeld. This is
because there is a reluctance to alter the recess gieo_rretr as it would
resul t i n tahplsdhe Eptepenginthe Biiven iy aligtmenix e the lestaliages of BSckwar d
conpatibildity is .a.desiagn.advant i . f . systens, in
parti cul arflass%%eéilsglﬁftla\%%r Ig@clisal{sgf eC?r?g& uf%%ﬁ%]yhl%{ ¥‘§§§‘gﬁ§% S ls{ué% configured to
provi de stdpekatibhd thatuse pdiveailgidn bislib eppll aatenerthe sastbascrAkield in the
reference Dilling, U.S. _patent 7,293,949, commonly owned @Adteh this

appl i cat i cignmantEng stielgfi} are @lspampariant 86 fedagencs Juigpis §Kietidted on i nner
non-driving transition surfaces between the wi ngs of the fastener recess.
It has be oHPiOVREh 8 irsishd Wildiesiesgsi8mYs Bedomtai ned using
a standar gﬁgfrlﬁgg}@g%gﬁ%bty& 0 ?asrt gner systems%usi ng the interference
surface oniriveemap be pbveddrivéh odirerpirsi tnboinsérire indemtisns GUNMIKRY [ 0016]
Various enbodi nents. descri bed herein provide a fastenpe st em havi ng

st rai ght \ﬁﬁf?sé'gﬁb‘?‘ﬁcb !S‘r‘iﬁatg’ﬂf’ftg%rﬁés & ﬂ%?fl Br ?ﬁsg}élé' eﬁg?ggﬁﬂ%gséexgrt TRt
feature, VRikLindld9onderBRRYAIRG0R k&Rt iHeXirREr GAIRARBER arDRbMEGR dolle System
conponents. An inportant feature of the new systemis to all ow engagenent

of exi sti rg vellasaatrivest Flais §stickuit] featiire has/kges aftempled imesyess} diféaent n order to

acconplish thi al new driyv and, recess, system.is ructed as
descri bed %%qsé\?/.f%?e[“ﬁﬁigf SFHBPIS; p%ﬁmer%glv?re%fs&eg}é?@ﬁg’g ascyfs(gg)%% of this
applicati qeroagﬁan@dlgéoilﬂxémy),cgen&hrmts@@lwmribsweﬁfsessmmiamg nul tiple wings
extending radially outward froma central axis and a driver having matching
mul tipl e 14ob¥so3hat fastener syistem havenga spygreodrivergeopsirg dsillugtsated B¥UPhe wi ngs
and | obes hav J SYr. St f I t surface and a
renoval sdf eggé’gglé’%zé%d#ﬁggg%s%&eﬁgﬁ%:ﬂ?eegé{alﬁgﬁe(f)fgl% g(;r}%ghg%p r|f{Jead. These drive
surfaces auffaegnstructed substantially in a parallel aligned relation to
the central axis of the fastener system Adjacent w ngs or |obes are
separated at the quter _radius a _nop-dri Vi transition surfaces. The
di.anet er f[Bm?édﬁ’Sy S?ﬁ%ﬁ‘b F%tl"wra%’l""ﬁéh asienggdo ggf%lf’?sé thBg?\%@?ié’inﬁﬁ%s the "A"
di mensi on g’irﬁﬁr ﬁ)%‘ﬁ?le'n‘ihrﬁﬁlﬁaﬁdn%frtﬁédri{/&%ﬁkasi&eﬂﬁ‘@ﬁlﬁi B [@Rd tdvegéH, erence fit
and provide stick fit, a substantially flat interference contour is forned
on t he " A'autlinnaer iand othgr fgrdzatdnst Kincdnnsyalled| b dastensdand devdr mepyibst er f er ence
contour is,.formed an the o sing "A" dinension surface of the recess

wi ngs. Thdlisengassd v @mla’ﬁggfgo%l ative to the standard straight walled
recess to provide roomfor engagenent of a standard straight walled driver
wi t hout | nberFjerenerretct Natsdg, USE senid, DEP,244 ieloff @iteseen aiemitour . The artisan
wi'll understand that reference herein to a "standard" driver and recess "

refers to enmoysraenaatiallsnigperad dsivento sebayse sagagenest. i I Lagwny @Fé@fﬁmal market. 1t
shoul d be A h? gf t%\g %}iv&hﬁu’cgé ér%gli{plégeaﬁpagalf’ell 'tcﬂ@g?ms o%(aYea&E\%g @vh%lgt t obtained

‘when a st andar river i7s use 0 engage t ast ener, but ckwar ds
capabi | i t Yeréss of the lobe is tapered inward toward the tip. The expressed purpose of this is

to avoid premature interference between bit and recess. It is observed that the

configuration results in a line contact between driver and recess both

5
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provided in this manner, so as to allow the use of a standard driver in the
recess of this application. [0019] To formthe mating interface of the
driver amsofRast®p@n, the driver |obe interference surfa®ETASAWIEBSIECESS

wing interference surface are tapered i nwar hewl.n rs radially
outward fromthe bottomof the recess to a Cdiq)%%gﬁlelg"%%ﬁs(ﬁl&g Oﬁﬁa@%bel ow t he

hei ght of the recess. The interference contours may be substantially flat
to maxi m ze the surface to surface engagenent. However, to facilitate

const r uct icRBumAGSaL¢ afd SUEISy Md Wilhdtenkanst b@bilitE o fviationt Wi th a rel atively
| arge radius to allow a turning process to be used. [0020] In this manner,

stick fit engagsmoui dealy thenbif s taneatst with po shanghéo BISGaFENEIRTGE - dr i ver and
recess i s enhanced. In addition, by enlarging the dinmensions slightly,

relative EQQ%] %lgon(gﬂ;lgrersgféqﬁésreg.re%gms(}é(glsg’ir(,g%ggx@tl _,%lf%%t. gg%rosyst em the use

of a stan rver s al'l owe ndr’ cat ove there will be

no stick fallir@neRoedEst the WHesr isisipagdao ptovivtar gradallyehick§rif@lbbel n one
enbodi ment of this applicatjon, the straight walqlﬁlgfd fastener systemis
conf i gur e@eNnetry thabeatierajes asiiichar EngREEMERTAN afrivg WERCE: GHiFSenlY Qé‘f ener

system as; I i ' ne o 2] In

anot her e%bdgg’?a?rlelg?ﬁg?ed? kﬁ% %%E%f“?@?@??#&{{?‘ Hg{l?%i Cgﬁ? S\?\[glg ?/ezﬁecélgg%e]ner system
[ ﬁ Con;l glaroﬁduﬂg%tém'gl Hnelednteet s Aghimamlythe bittis yecofifigurspi Flaib is ewawbescri bed in
the reference, Stacy, cited above. [0023] In another enmbodjnment of this

appl i cat | §#re isreliclancgior alignthe Frepsseamsty §§/§t"@‘r&&es®6ﬁ’f?@ﬁ? %éj havi ng a

drive surf ; : [ hiaeditns b lassipybl | shed
applicati gﬁﬁg?ﬁﬁﬁwl%f:ﬂ%f@e Ws&%vg?a&ﬂgg%bg lityfs assigh
advantage in any of the fastener systems, in particular straight walled systems.

[0015] A féstener system configured to provide stick fit in a straight walled
fastener is described in the reference Dilling, U.S. patent 7,293,949, commonly
“owned with this ai)plication. In Dillibng interference surfaces are constructed on
inner non-driving transition surfaces between the wings of the fastener recess. It
has been found that an improved‘ stick fit feature may be obtained using a standard
driver for this type of fastener system, using the interference surface on the so

called “B” dimension of the recess.
SUMMARY

[0016] Various embodiments described herein provide a fastener system having |
straight walled driving surfaces that provides a reliable stick fit feature, while also
improving stability of engagement befween the system components. An
important feature of the new system is to allow engagement of existing standard
straight walled drivers in the new system. In order to accomplish this goal, a new

driver and recess system is constructed as described below.
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[0024] In another enbodinent of this application, the fastener is
constructed having externally accessed driver surfaces and the driver is
constructwo 2aitfteo@omat i ng socket. [0025] In anot her asp@CT/ustomlogssueivent i on

a punch is provided for formng a recess in eer blank in
whi ch the punch includes a main body havi ng gﬁ&eg% rﬁgggg{?%ﬁed to forma

portion of the fastener head and a nib adapted to formthe recess of the
i nvention in a conventional two-blow header technique. The radi al extending

Wi ngs of t[bel7)itherayighnwhlldiefastrer gy stemo oS this applisatiohacegeraodiyt ed to form
conpl ementary surfaces when inpacted again end of .t he fastener.

st the hea
[0056]  Thegulaisiedonion eceway Ee BHEP S VAR SERS ALy PROGH ABR wi 11 be
more cl ear, lc)é HQ fs a%qir vrepﬁéxrnl;%mlfa&hlr%%ﬁ'ﬁpgqgﬁés e RS GAthkd on and drawi ng
of enbodi Fent e present appli cation. BRI EF DESCRI PTI ON OF THE
- DRAW NGS wings of the recess. Each of the wings and lobes have drive surfaces consisting of
an 1nstallat10n surface and a removal surface depending on the direction of torque
applied. These drive surfaces are constructed substantially in a parallel aligned
relation to the central axis of the fastener system. Adjacent wings or lobes are
separated at the outer radius by a non-driving transition surfaces. The diameter

formed by the outer radius will be referred to herein as the “A” dimension, as

shown in the figures.

[0018] To generate an interference fit and provide stick fit, a substantially flat
interference contour is formed on the “A” dimension surface of the driver lobes
and a mating interference contour is formed on the opposing “A” dimension-
surface of the recess wings. The recess is enlarged relative to the standard
straight walled recess to provide room for engagement of a standard straight
walled dri\}er without interference with the recess wing interference contour. The
artisan will understand that reference herein to a “standard” driver and recess
refers to the prevailing industry accepted sizes in the relevant market. It should
be noted that the stick fit and alignment advantage is not obtained when a
standard driver is used to engage the fastener, but backwards capability is

provided in this manner, so as to allow the use of a standard driver in the recess of

this application.

[0019] To form the mating interface of the driver and fastener, the driver lobe
interference surface and the recess wing interference surface are tapered inward.

The interface tapers radially outward from the bottom of the recess to a distance
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[0027] FIG 1 is perspective view of a fastener having a spirally
configured drive surfaces, according to the prior art. [0028] FIG 2 is a
schemat i cwoi2ew/0p04bhe engagement geonetries of a hex-| olpglrais2aoioves4syst em
constructed according to a first enbodi nent.p[0Q281, - @5@030@(§p@45t op view of
a driver configured to drive the fastener of FIG 2. [0030] FIG 4 is a
side view of the driver of FIG 2. [0031] FIG 5 is a top view of a
fastener having a recess according to the enbodinent of FIG 2. [0032] FIG
6 is a talstphtiyf badgw siechdigin of tireaeddss. V[he:)ihtd%fe@:ncs cox[xt©@r:331]1ayFbeG 71is a
perspective vi ew of t he s ecia r f ast ener FIG 2, [0034] FIG
8 is a scuhdpntiallyflaifogpay Wézeé{ﬁ% i s‘ﬁg’(?ﬁﬁ?gqgggmgtf Hoveser. i‘l) E:Iri ve] system
construct %l%woqgt%é&) ds%%ﬁfb@r EBRYight duPdat wilh@ refativelya top view
of a driver configure rive the fastener of FIG 8. [0036] IXIG 10 is a
si de vi ewlafe tduiusdpiallew adﬁrrﬁ'{lg?pro&ss to be used.

[0020] In this manner, stick fit is provided, while stability of the engagement of
driver and recess is enhanced. In addition, by enlarging the dimensions slightly,
relative to a standard recess of a straight walled fastener system, the use of a
standard driver is allowed. However, as indicated above there will be no stick fit

engagement, when using a standard driver.

[0021] In one embodiment of this application, the straight walled fastener system
is configured with the drive surface geometry of a hex-lobular fastener system, as

described in the reference Reiland, cited above.

[0022] In another embodiment of this application, the straight walled fastener
system is configured having a drive surface geometry of a spiral, as described in

the reference Stacy, cited above.

[0023] In another embodiment of this application, the straight walled fastener
system is configured having a drive surface geometry of a spiral, as described in

* the published application of Dilling, cited above.

[0024] In another embodiment of this application, the fastener is constructed
having externally accessed driver surfaces and the driver is constructed with a

mating socket.

[0025] In another aspect of the invention a punch is provided for forming a recess

in the head of a fastener blank in which the punch includes a main body having an
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[0037] FIG 11 is a top view of a fastener having a recess according to the
enbodi nent of FIG 8. [0038] FIG 12 is a view taken al ong section |ine
XI'l1-XI'1 oVORDG/109M0 [0039] FIG 13 is a perspective vi eRCofUSRI16/08§3¢€1 al
driver and fastener of FIG 8. [0040] FIG 1A,L8tRoP58PEEHH/E0M ew of a
third embodi nent showi ng a hex |obular drive systemin which the fastener
has external drive surfaces. [0041] FIG 15 is a perspective view of a
fourth enbodi mrent showing a spiral drive systemin which the fastener has
ext er nal cmtl\¢entsuretiac &sm 4 pA43H ofthEfasidher Bead amdlenahdapted teviomd the fi ft h

enbodi nent of the fastener system of Fl 2 wth stick ipterface surfaces
on four | dBESS ahige Hegeon oy eroaal tw%lgw&xeg q{é@f‘fq@evﬂ?ﬁﬁa@?f’ a sixth.
embod! MenlexRhdtiSihESLARE hil e ﬁx@]u‘af: B G v WhibNaibdeadableakabsind ace
surfaces on three es and wngs. 8044 FI'GS. 18 through 21 are

per spect i wemplanstaf serfivedwien impshavigagpstthh bgadhewldbidig fastessist em i n whi ch
the fastener has external drive surfaces. DETAI LED DESCRI PTI ON OF PREFERRED

EVMBODI MENT . }
‘ [§O26] These and other features and advantages of the invention will be more

clearly understood from the following detailed description and drawing of

embodiments of the present application.
BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 is perspective view of a fastener having a spirally configured drive

surfaces, according to the prior arf.

[0028] FIG. 2 is a schematic view of the engagement geometries of a hex-lobular

drive system constructed according to a first embodiment.
[0029] FIG. 3 is a top view of a driver configured to drive the fastener of FIG. 2.
[0030] FIG. 4 is a side view of the driver of FIG. 2.

[0031] FIG. 5 is a top view of a fastener having a recess according to the

embodiment of FIG. 2.
[0032] FIG. 6 is a taken along section line VI-VI of FIG. 5.
[0033] FIG. 7 is a perspective view of the special driver and fastener of FIG. 2.

[0034] FIG. 8 is a schematic view of the engagement geometries of a spiral drive

system constructed according to a second embodiment.
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[ 0045] Al though the present invention will be described wth reference to

t he enbodi nents shown in the drawings, it should be understood that the
present MO 20nv®Mbon may have alternate forns. | n addi PCOAIS2@0P48846 t abl e
si ze, shape or type of elements or material §35Qu{1doPE56ED00[FOA46] FIG 1
illustrates an exanple of a threaded fastener having straight walled drive
surfaces of the prior art. The term"straight walled drive surfaces" is
used herein to refer to fastener systens in which the driving surfaces are
subst ant i @(D(Bﬁ FIG & isgriopnicy of adriveacaiflgaredtpdhive the fegenpirolfi®al. axis of the

f ast ener. IS accept ed in the fastener industry that statenents, such as
"paraIIeI&&i ‘. are su to. so elatlontolerances as it is
under st 0o 3@2?@ s 211951 ‘%ﬁ?ff}@ d&ﬁ’%’j " manuf act uri ng tol erances and
may vary slightly in actual practice. In particular FIG 1 illustrates

fast ener s (@B 7e8Gr 11064 thpvieheo Rtttk agdviaprirédess dooording Withé i ng ref erenced
above. In general, fastener systens of this type are constructed having a

f ast ener _Emandllmntrmﬁlflﬁ?gfidrrver bit (not shown). The fastener 2 is
constructed having a head 4 and a threaded shank 5. In this exanple, a .
spirally £ I ol with drive surfaces
aligned i rﬁ&%ﬂ gﬁ?:ﬁ %S%Eﬁhage%%oggzsg@; tlﬁgt)@gg(?gﬁ%rléz (straight walled). A
driver bit is constructed having spirally configured drive surfaces that
mate w t h[0039] C0Gr Bsipapdispectberiac efthofspedia diixet nicfsterr @ §1@.8. The head 4
may be formed in a conventional two- bI ow header machi ne in which the end of
the wire or other materi al fromvx/m ’glefa i S. e urpportedln

‘a die of {Y¥Oh&N lﬁﬁdﬁfsﬁéda’ﬁd”‘?‘i’g f§e‘? r’?B%‘cYW&f ef(ll(?blﬁ with a
punch thafdﬁla@%%sgﬁh |Ywhieh e Fa&enérqegiexteﬂﬁr 4hRsudiabdy. @ i ni shing punch that

finishes and forns driver-engageabl e recess. The general
construction of fasteners is vveII known and will not be descrl bed further
in this ap@4ldFGorb is Apespsdiverae oba fw@wmmdrm%ﬁémwwtarf@ére can be used

to constr Citgﬁtégsgenz%g ﬁlghggeatsagter%efrha?gﬁ%&m %tl\%er en P5630. 0000/ PO45

[0047] Fa h nmany confr gurations and the
application of the subject matter of this application is not intended to be
limted tQoGuy FRGr 16 i6alsaherhativeviewof a éfdrmitedimentef fleshamsrsydennot have
heads that cl a the work piece to thf%go strate. They may use a second

t hr eaded §éEi<.‘x with siétgiatrsleeh &IgsE% O °f ALt WHES- Whereas the illustrated
fasteners have cl anpi ng heads, the advantages provided by the

confi gur at[b@l@? FIG! MR gﬁéinﬁﬁ‘yvrp@ oPREBHNEHbd RIS thé Bstepdedysteipes such as

non- cl anpin asters an her s
of FIG 2 with stick fit interface surfaces on three lobes and wings.

[0044] FIGS. 18 through 21 are perspective views of embodiments showing a hex

head drive system in which the fastener has external drive surfaces.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0045] Although the present invention will be described with reference to the

embodiments shown in the drawings, it should be understood that the present

10
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[0048] The features of a first enbodinent are shown in FIG 2 in which the
profile geonetries of a recess 10, a special driver 11, and a standard
driver l1l2wenreligtegman in t he engaged rel ationship. For il Pa3tusa01004884¢ he
Cartesian axes V and S perpendicular to the A i iRl axis are
shown in FIG 2 and other figures. The cont Og?&%;ﬁ%g@g?%ﬂ%ﬁgfr/%@gri ver 12 is
shown in FIG 2 in dotted lines where it differs fromthe contour of the
special driver 11. Although, 'in this particular illustration, the geonetry
i's siml anndeatibheahéxvd slbishas fannge i aklitore any ystablesizef shape oReipkand
reference cited above, it is intended only as an exanple of the use of the
subj ect i ¥ &lemests ar gaterials cauithbe Wl ed fastener system FIG 2 is, of
course, not intended to indicate that both drivers nay be used at the sane
tim, but 6{96&63 Fi8. | k%&&&@&&‘eﬁ 1€ 6 AfHr¥ e P 2stcnbOihvig J,t}wgrlﬁmge@l driver
and standard driver en engaged I n the fastener recess. The c|earances are
exagger at elive eurfmes pHehe priof ait| Ths terat swmghtThaled duive lsuthecesoisaisear ance at t he

interface 19.between %he spec;j al .drifhv%r a{1;d recess. TheS %Srgcataiu?nal
engagement et} 0 T5EE Hagiepgf v P™S of dhe hE"e ol 270 B S astener recess
~10. [0049;, ﬁ’ﬁgrﬁﬂ&l\ﬁﬂ.e‘. gargﬂk@wia) the MéhokubMEAT axdslof the ERMRES UCisedcatddh an
interference contour 13 fornmed on the "A" dinension surface of the driver
| obes 14. ifrtwtiesterer irsistsy tha0 statsmeoiss such@s Eperelilel Blignmenti A suhicertPer ence
contour 15 fornmed.on the 12 Docke .1 P5630. / ing "A"

di mensi on semedgdiation toﬁeﬁﬁncif’%caéétslswaedgg%?h uggragg%glg&%%ﬁ a?oa_ed_ rel ative
to a stanGgfhfRexineQbletAted BRGHRSY Gaasatsngmgmﬁ)acﬁl@l paaiteden parsithlhi,ci ent
clearance 18 for a standard hex | obular driver 12 to _be received in the

recess 10 RSt holistrates Easteaersise deseribpd imibe published apnlisation @rPéinghce cont our
15. In one_gnbodi nent, .onl A di } i I d, while
the » B aTRENSTSh Ran: BoPrcet e SRR AR ERGheLbnl R BIAVHET |
fastener offastbrDype airhdtliptdrveebit (ot Bhésvn)2 ThEHaserienpioueastradted st abi ity of

the alignnent of both the special driver, and t[z}e st,arfdard drivyer. The
geonetry dBviagetheadidand pdueadedshanksS shois exampled? sRjTaly ©REEWSBodi nent i n
whi ch onl iorflbdBNGL Rlad AEetfaclh 8l GRALLPAra0El Wiemst andar d
recess 30¥Ieée§§ﬂ6§§fﬁrrﬂ%d%@9§adlﬁw§§ﬂ ed lines where Ptradi ff.lers fromthe

cont our ofaxisheofshefis@eher 2Gasaighl Galla e dmgadads carierucied avingd 1 and t he
recess 10 forman interface é,g bet ween thg driver In?ibe in% erfgrﬁnce'surface

13 and t héPralb eandigursd fgive stidnges tha mats iith fescofsspqndt A ot ed t hat

the interfag6,: WA STHSAAY rhay bd Risel Y ABShveAtihal Bio-Blowhdades ur f aces.
[ 0050] The Interference surfaces 13 and 15 are constructed to provide a

si gni fi camachinefinehichoths end afdeovipaerenteartmateriad frommwhichibefaggneribe cont our s

are matching, t.o further facil.itate.this,engagenen . L struction of
t he i nt erf“ééfqdfgﬁﬁ%up@8ﬁ?‘§ﬂ’r%&egfwgfﬁaﬂ?rﬁﬁacﬁrbe%@gé%eﬁ e%cglsﬁlgﬁ?cg?&r]?ed by which a
slight curfatvsiiea phndh et fasidiBdorBega hesd, @hd thea Wit genishidigpendf curvature
used in the preferred enbodi nent, these contours may _be consi dered

" subst ant itkatlfipishesthe headandsforms s driviesengassakle recsss sTheedrneidl nore curved and

till Lish th t b 0051] The
et ai 1 & of SRHERNADEGEREARIORER Kbwh By RPhHe CEHERTIHAKRHER 1 TN e
l'i ke ref erppheatiodMBnadsSortrl@of §ydhngell kik@viemetheds san B whed v@corbiructs

constructed, as indicated above, having an interference contour 13 forned
at t he 13 the subject fastener system.

11
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Docket No.: P5630. 0000/ PO45 crest of each |obe 14 at the "A" di nension of
the driver geonmetry. These surfaces are non-driving surfaces that provide a
transiti oMocontog4obet ween the install ati on and renoval PATiUS2e1g/048846 aces 20
and 21 respectively. The interference conto ra O"?‘ﬂﬁrs i nwar d,
towards a tip 22 of the driver 11, at an an;IP%g]%tgg"t @ﬁ(%:g%(%ra >

| ongi tudinal axis x of the driver 11. The angle O preferably may be in the
range of about 1 to about 3 depending on the angle of the recess

i nterfer enoes73 Wabes®s sRlconfAPrN i Panly QfBetintASnfi foratiodsrnBitsS. 5 and 6, the
recess 10 is constructed in the top surface 27 of the fabstener havi ng a

mat i ng i nteeplicstienebthe éh‘?]é@trm@ET pbthit anplisatianya nelypladetiobg lingifsddRsi on of
:\3?? agfest Pﬁ%\%’)ma Iy glar %8 {)rh&afn% e§§mé- Qas eggﬁﬁﬁerﬁ)\?ég@e%%dé{hgt agrﬁodr ! ving

I ansi IOI’I COI’I our en the I nst ation and

renoval drthe/waﬂ( ;Swefta@%ssugarde% hep pect deeeld/thrébded seetios ® wi ng
interference contour 15 gradual IN\éltapers |nvvard (towar ds the central

| ongi t udi wagagmthewyik pieesnestead+ Reheprss thsil psfraed faﬁtén‘?ré guclagpingp
interfere c ngﬁg ghtl Ynaoe Q)Wtatlﬁ’t% top 27 of
t he recess%% %@ g%nrtl%%ig %?rb%tthdet dati%\?%ﬁ ; tf‘]%r sgae angl es

appr oxi nHﬁ@Sth%hﬁsﬁeﬂ&eypdsencﬁJilsnoThctlSmpfnfg\fasﬂﬁs aad etimtsl cl ear ance between the
driver 11 and the recess 10. upon initial insertion. The interference

cont our t apers | nward .at an t he r al itudinal axis vy
of the fai@%%i erfll%tu’;af’ﬁ(j’lféf’(f?t)"' f”é B W‘Bgﬂ??f} hﬁcgﬂ%e of about one
degr ee (1})]{&96 Q&H&nw&eﬁe@é‘s@ﬂ@% e%)al depgndi A HRakdaed angra2ake t he driver

| obe inte ere ce contour [0053] To insure the establishnent of an

ef f ect ijve shd;wxg kn thie endagad mlet;ontsm@ ikt élhfstfam éhec%me@@r@x%‘/ andS15 ?r e

t apered i nwar to. pottomrelative to t t angl es

pr ef er abl ?efpﬁn@ﬁ‘éla?@ﬁé ggra}ig)gg{tu@%l A E MY ! rkg é%hﬁ?ee degrees (3),
however, iffgul@s TRE8Atb@UTIhd fiahdardariAtd2as skbwn ind1d. QuS hotdddimest be 14 ,
Docket NoﬁrguP5630 0000/ P45 exactly the sanme, but the angle O should be
slightly hetgit dtfffamfr@meheﬁmteur(qf)t e speeipbdrapTy 1. Plopgh.Aefihce bet ween t he
angle 0 and. t , r Q. 25) to about
t hree qualpfuglcgfadgg‘geram% %eome%gﬁé?‘g&xgltab?)gt %ﬁgﬁ&b %@ﬁ% fgﬁg( Hal f degree
(0.5). Deppaéhagf e Rellendictgende ditee abevepings mlmildbdhuslytabendequhpie@f its

recess, it may be desirable to nake the a %ge 0 and theﬁQ# E‘% | ar ger or
smal | er. Fﬂ%?rus§|0f thegwbl eelonyentiontip psiaight walektagiroer gy siedr &10ut eht | y

preval ent tn yh% Pieddadh '&gmﬁ}bg&l Hat BRI ver?ﬁﬁgtbetug&?ﬁ tREHNSREGME30) IS

pr ef er abl €. For arger si ze drivers and recesses, about four degrees (4)
may be noibet gileteiimbirae ﬂmdlaase pbsausrcoﬁ&ve speéad slrizechndrstandardsirives  get
Iarger | ar ger angl es rra, prefer,[ah q‘i For standard r(g gess and driver
sizes in PHENSDRIEEH Aythe f)%?%?rﬁ%ﬁeﬁget GATafeEs ACEXATRITAIRE L RYTROSEN ) of from
about . Oneo?ﬁllfstrg@(gf CfhetOwill bd fo @i@%céﬁ‘fﬁ@m@&ﬂ{c@@9 bét@eeh% éae&er able. The
taper length gets shorter as the angle gets bi ggf i s advant ageous to
taper in drlvmdaccrasssﬂterfecﬂdnal digagasenrvidlasgur § @hﬂpm\@%ﬁpf(@()% of the

dept{ h d of 7to?%1etfa§tener rece s

[0049] As shown in FIG. 2, the driver 11 is constructed with an interference
contour 13 formed on the “A” dimension surface of the driver lobes 14. Fastener

recess 10 is constructed with a mating interference contour 15 formed on the

12
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[ 0054] As an exanple, an angle (1) of one and one half degrees (1.5) and an
angle 0 of two degrees (2) would provide an effective interference. Stick
fit can avecotgop@bi ably constructed duri ng manuf act ur i RGTHS20MAi0M8Saé Ni Ng
the driver "A" dinension within a positive t [ l e, plus
zero (+0) to plus two thousandths (+.002) in ﬂeke? %%Q‘En%rog/ﬁqﬁgp"#'

di nensi on of the recess wth a negative tol erance of for exanple m nus
zero (-0) to mnus two thousandths (- .002) inch. As another exanple, one
can speci foppbliRg 98O BRAEionQLERGYTaBe fé‘éerGNrdngé/\EG Tiwretdieisedegal angle (1),

pl us one quarter degree (+0.25), mnus zero degree (-0. 0) and for the
driver angtlatige topl ﬁ@dzethﬁmg@\rle@ee%@(m shewmis Penadeustiisentegr ee (- 0. 25') .

h f
0 <t ance SIGHER)E a1 bmtaes ot SR 271 e B R 1828 T 0 i

engagenentyigfout Bertirénce witide E&@Qﬁ\ﬁmghﬁlerfé&ﬁ&r conngir@5010énd he driver | obe
15 interference contours ,g;/ be constructed slightly |arger than the taper

angl e (1) eptbodieentcands theiy glimansion eqnionsds eargedrhiledle {Rdi cat ed above.
[0055] The r%e sul)rl gongo%qr@liegh ?osthg stadd4 hb&resse@é)fé)'r g‘%&ttehn%? &f ﬁhL: trated in FIG

In FIG SRGWN aving a straight walled driver

surfaces Vidlﬁshra&l@ll1f1€E|IGCDnTKDMIirﬁpro&eﬁh@@tabihtjdbf the raligdrhentat oth thd: andard driver
112 are shown in the engaged rel atiagnship. The_cl eaéances e. exagger at ed
for pur po§é§01a1fdrrvrerwthetstaariardérlrrrn é@heygeeaetfﬁef psteadard hec6eh 3Nt there wil l

be no cl e%ﬁ@\%}ﬁ%c%trdlhg?o th@teﬁ{boaﬁﬁen%%?wﬁﬁh\ﬁﬁmhé hg”%ﬂﬁ@ds%n igriver 111 and the

recess 11 rictional engagenent occur slightly inward of the top
of the fa&kem&fedr Fhesantddd (OS] daAbresbus\ii is sdean BG. t'?-hted@ttadver 111 is

construct ed vvr an._i f erence contqur 11 "A" di nensi on
surface of mFFu‘é’ lt/@ﬂ% cfr fi"’l‘ZPntGH‘ié’%ﬁ‘ﬁﬁ feteégig %’fﬁ epgag(’?ghstruct ed
with a matghine iintag her L0%S 16 PP infekbict 90 BBGveR thdBivepRBEI Ng " A"

di mension surface of the recess wngs 116. The recess is enlarged relative
to a standsatedetrese sunfat 43 an@ﬁeisstémwlwmferm suiifegel 1@r It Shoulibbe shown for

St andar - Srehetdet it o'y Bha rRE LB ohoddts SRR Sl o

interference with the recess wing interference contour 115. In one

enbodi ment[g03w)| Shetif@rfednceléurRined MNarkiors Qb conssrueretias gedidewhi | e the "B
di nensi on contour is held to the standard recess size for a fastener of the

type il | ustgnfieeat suifare @ siface\rpgnoemgaigh an ntedacgr % dihe LOROYSRE he recess 110
f 3 d 115
o, A AR I A 4 1

respectiv e |nter ace surfaces 113 and 115,
thus for n’&ﬁitrerfatl’eﬁcd’l@n’nrtcdl’rs \di mgehining presss V[/ldl(]ﬁ:?j:]erfﬁhﬁed by whfoeraeﬂilight contours 113
and 115 are constructed tqQ provide ni fj. %# surface urface
engagerrentcu’a‘ta“’trﬁé"lt Re &rsde BPE@JSC?F@ 36‘% £ SRAHUS A WIYANTE S Cfurther

facilitat e tisy EROGEEIRN thest Borkths Gl ddatiHaRd Qéuﬂsﬁﬁtlélﬁy ﬂat,

however, the interface contours may be more curved and still accomplish the

advantages of the subject fastener system.

[0051] The details of the improved driver 11 of FIG. 2 are shown in FIGS. 3 and
4 with like reference numerals identifying like elements. A driver 11 is

constructed, as indicated above, having an interference contour 13 formed at the
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interference contours, a machining process will be performed by which a
slight curvature will be fornmed. Because of the |large radius of curvature
used in tWwoe 2prigoerped enbodi nent, these contours nay bePCOAS2UO/08846
"substantially flat, however, the interface GonRtours curved and
still acconplish the advantages of the subj eﬁé?cqﬁePngégg?yOS@&O@&[OOSB] The
details of the inproved driver 111 of FIG 8 are shown in FIGS. 9 and 10
with like reference nunerals identifying Iike elenents. The driver 111 is
const r uct @ehst §SeachAjbeatest ROONEdintavion®f @t driveepédi@ncellesnt our 113 for med
at the crest of each |obe 114 at the "A" dinension of the drjver geonetry.
These sur fSadfesss areenonghiving wirfagesthptnreide g HapsipeB U Pt¥EAdIt i on cont our

between the_ installation d.rem r : 1 respectively. The
interfer er‘l’?;séalgg‘ﬂ?% femag(?révdﬁ%f‘f‘ya%%%%grag‘glﬁﬁa%s?’ %&Nt%%var s the tip 122 of
the dri vehntid#ren@ coatbuangletdlallpiapire ihwag) toudidsal tippdd of tke dfivdrté, driver 111.
The angle 0, preferably may be in the range of about_one gggree (10) to

about t hr ebanjengle o the cerfed) dongitidinalaxisye obthg e Ve 1 k nEer@8EsE wi ng
i nterf t 1 h i o 110 i
e o e SN v KSR P ey 1 e 110 1

i nt er f er enigeree@vtieferddd suefaed @d watigé)Hs. opposi ng "A" di nensi on of each of
the wings 116 of the recess 110. These surfaces are non-driving surfaces

that provide a transitigp contour between the installation a r emoval
driving slfP$4des S?‘Q%’né‘hglqéén 4‘@5433&@%?39 ’Wé‘sﬁr‘ﬁﬁt‘é(i‘wgﬁ‘%%’@ UEBHt our 115
gradual | y LBNBRTyinb RIS ihREeRNEScoRodraWabdsed Aendqirosny 125 of the
recess 11&?&%&%’%@%&“&%?3@0 tlour6115 %eg(i) rﬁs at a poi ncftjéﬁ ZGHEI ightly

bel ow t he “Biplith@%iaf oftdach pEihe yangdsilP efitte tasassi uelheposurfacefedse RORE.  Thi s
provides a snall clearance between.the driyer 111 an e recess 110 upon
initial i ﬁé‘é’}‘{glsb‘ .a‘?eﬁﬁ RS & FaR RV, cpesn eplgg(%ﬁéhﬁ)v%?lg at an angl e0
to longit ydhd@d da¥ing sMeréesz%nHQﬁtr@svg%tiveﬂyY ThehecaR gligy inlorfapieber abl y nmay be
in the range of about one degree (10) to about three degrees (30) depending
on the angbetoof 15 gradenliyvtepers veard Eowasls thaepngal longitudipgd@ssy):To i nsure t he

est abl i shnent ,0 n.effective stj fdet . i i i nt, the
interface t%%?{flff)h’rezs:}’oﬁ? é‘r:ﬁft 95 8Srsgli6t (;1%1 s rliétgﬁ%ﬂr%\g\g? gﬂﬁ% r%%tbggmg g{ %gt tom
relative @it he sligaBstelovthexog e of fHeabedsa b ynd coritinges fongelepth dabout one

degree (1) to about three degrees _éS), however, it has been {ound that the
angl es (| Whighifop selbangenenpreamasesdad perenghnghisprevifdese Sl e 0 shoul d be
slightly | arger gﬂg ’ l\8ial BRer@RE! §né 13 of one and
one hal f ﬁgeélfgaglgesg%&%g%ﬁgn a}ngg%c?%leé eg%]uf%eglraeese%m woul d provi de an
ef f ect i ve inwifercher @neyr 1Stapeks hivardatiranangle ® e thelcestd] yorgimdinebatied during
manuf act uri ng, by mai ntainin he driver "A". djnmensiop wWithin,a positive

t ol er ance Yot thg é@teg%a%‘e@ngigelé prefst ll’lé’ gy *fﬁ‘omﬁb%?nféﬁﬂp%ﬁ?&ﬁg%%‘igﬁ ° (+.002)
Jinch, whi ey QuifiGhbbiGeeréls I°YERBSIERE 65 HRglcaTeBS i o negati ve

t ol erance(g)f),tg%or exarrp‘fgéf r?i(gu)rs&?eroﬁ%-O) togm' nus two thousandths (-.002)
i nch. The intatferchecedntapdds radially outward fromthe bottom of the recess
to a distance slightly below the height of the recess. To facilitate a

stick fit nent of t .driver .and ces angle 0 of the -
driver rraﬁ@gﬁg@rf?f‘frﬁgfeeeﬁp%ilf ?r}%ff F‘%Fg%&wte ﬁicﬁk ﬁﬂgeaﬁlg%?rie angle (1) of the
recess, asnteffeiefied @HAtROYSand 15 are tapered inward, from top to bottom relative to

the recess, at angles preferably in the range of about one degree (1°) to about three .

degrees (3°), however, it has been found that the angles @ and 6 should not be

14
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[ 0061] The above features nmay be applied with simlar results to other
straight walled fastener systens. As another enbodinent, the spiral drive
syst em ofwoORe1iciov@d r ef erence Stacy nay be inproved by ®OmAISEUO0483g6 an

interference interface on the opposing "A" d NS hQN Pl bes of the
recess and driver respectively. This enbodi n@%k‘%m!bﬁl"%yg?g'gg@%gg%fi bed

further, since its operation and construction can be obtained fromthe
above description. 18 [0062] In the preferred enbodi nents, the

i nter f er eng@c®Pibl Q4hS, bk tHe dABIcaPIBLIAU Eighniaeges thaafthé hegleldi ver | obe
interference contours and each of the recess wng interference contours to

avoi d t he Rrefetabiy thediffgrange hesieen thegpglpdrand ibe angde @deFrommbauieie: i cul ar

relative orientatio to. facilit of MeL.pil,N sone
appl i cat i o%ﬁe’i egﬁeggko%gd)at&?gﬂ@t;\tgrgg8@51?%??%#%%%@5{ 5’?&%%?& ?ger?e ce contours
on sel ect aghoppédehalifdedrde\(15°). Abgrnaing ohalsd gresf the sgewsandithththeunder st andi ng
that sonme m sal i gnment nmay com"mnlédoccur. This can, be avoided to sone .

extent, folepdxelrfsirecess.it mAw bpdssirablsp arake i angti e apgle QAT ucti ng t he
| nterfer eno%%m%ﬂ@x{._.ﬂﬁr%izg %nggcpﬁaé @?egq@%%ﬁets%fgd%i'@% cteRpddai@iidn | Obes 42 and

43, as shown 1'n contour of "a standayd driver is
shown i n Rh&building Buppdy inacket, iabest thize degiets @FY s erefedablembohkargaysizeur of t he
special driver, and the cont of a s

\ ?ur tandard reces‘s ib? Z‘goivn in dotted
lines wherdsivers andirpesssess ahont fovs degresddr) Y PHECEHIECHIOIG 288 0P 0063] In
anot her e ' : r | LR inEgd di stribution
of interf?ggeq‘l{:gégg%&ggdglpgr%%ﬁgﬁgegéﬁp@%e@yp%ﬁfﬁégs 50, 51, and 52
and | obes, sthidlardrécesannd Byeraizes hotha buildiag @ipply matietshe angle §anditticon woul d
all ow the user_tq_sel ectivel e or use the stick fif .feature by
ei ther ali%8 en‘Bogﬁro 0&??%‘%/%%53%%6 (Q&Q ii? i’ﬂ&tﬁeﬁ?‘éﬁ?g&%eéébc?f‘sthe driver with
those of therlBESPhe tgiaér%d*g%ﬁ '?é/@'sh{orte(r 'ﬁ@ﬁhe%ﬂ@l@'@ets_ﬁi@ébrl hrige interface

contours y be spaced asymefrically, with two in adjacent recess | obes
~and cor r espioadiagapus td faper niongut aczerd then®A 't dinrearsion ahow den paIFek €H”0) obe and

correspondi i ng, provi de engagenent of at |east one pair of w ng and
| obe int erqugeeW‘EPglgé(?&;%J?%erﬁgl tter how the driver is positioned

rotationally with respect to the recess upon engagenent. As in FIG 2, the

contour of[pas4t A@Qﬁé)&nﬁiﬂé,\a@ran'%& ® bovte il drle@alfldégicas oiY) add b megde where it
differs fromthe contour of the special driver, and éh{g?fgonto r 19 of a
standard r@ef®e degresh G wonldprovils aniehisstivaratesierancei ek L @RA3/Ct he cont our

of the s pe&ei I‘Ehaﬁl? G&structed during manufacturing by maintaining the driver “A”
dimension within a positive tolerance of, for example, plus zero (-FO) to plus two
thousandths (+.002) inch, while forming the “A” dimension of the recess with a
negative tolerance of, for example minus zero (-0) to minus two thousandths (-
.002) inch. As another example, one can specify the geometry tolerances as
follows: for the recess angle @, plus one quarter degree (+0.25°), minus zero
degree (-0.0°); and for the driver angle 6, plus zero degree (+0.0°), minus one
quarter degree (-0.25°). The interface tapers radially outward from the bottom of
the recess to a distance slightly below the height of the recess. To facilitate a

stick fit engagement of the driver and recess, the taper angle 6 of the driver lobe
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[ 0064] The enbodi ments descri bed above are illustrated as the common form
of fastener systeminvolving a fenmale recess on the fastener and a nale
confi gur edOdPiv®P40The i nterference contours of the subjPETIUSE@ESES36
system however, can be applied as well to tjhs.k@PRES PEE3RGGCANIRIBENT , as
shown in FIGS. 14 and 15. A fastener system having hex | obul ar, strai.ght
wal | ed drive surfaces is shown in FIG 14. In this enbodi nent the fastener
is constructed having a projection 211 extending axially outward fromthe
fast ener headerbade cengagamenbe vortshueted slightly 12gor thamthedapey engle Iof s
constructed wth a femal e socket havi.n&. ma cai ng drive surfaces for
‘engagenenthaieeess iR disriFEencs ORLRS: Fyin lﬁ%teé)ﬁ {%6ction 211. In this

enbodi nent, projection interference contours 213 are constructed on the "A"
di mensi on t[@dﬁ;i%@ gﬁfﬁlé ?&)rh&hgssof%tlﬁf chBSdifRat A8 MuspaRH@CFI®IB. 21 and
recess interferenCe surfaces 215 are constructed on the opposing "A"

di mensi on Fi@r §,acecass 11 his showg baping actraighbwallgddsives gekases vt sPrgo6s5] A

further enbodi nent of. an.ex nal, drive versi j.ect fastener
system i s CSHBW- PP dri“éeritlﬁ[v%dc?ﬁméldgﬁ g g?% %’fg Shgkg?zrﬁ@re systemis

i 11 ustrat @feded rdionSRip! athe dldavicesSire akagiperatal foe fuipasssefidliusayssrem of FI G
15, a proj e%tl on 311 i S constructed extendi ng axially outward_fromthe

fast ener Séemdatyoto thafesyembadimgint, lthese il bepo § ge afhe inferiacgdi¥er socket

310 is copstructed wi.th matchjn riy ) jth the
drive sur E’Sté’%‘lfn ¢ Stpﬁ‘élai;c}rb‘feég? % 8%1 %ff?ceefiymiﬁg&zfﬁ%gé?a?rgné ,é gr%gjg\g%fti on
interfere@e&r%ﬁgﬁtguihsva&ﬁ&taémmﬁé fasehedeossstibe " A" di mensi on surface of
the | obes 314 of t'he fastener projection 311 and recess interference
contours 315 are constructed on_ the ingSi nr? @ df'ﬂmsnsti ﬁn surface 20 of
the wi ngs [GA%] d¥s shawndp Flifer8, descdster 31b1s ORI WHA AR EHEHS gnnent

stabili ty | - i o i o £ b tisod t ai . &)‘6[%’ nth Yhém Con
f ast ener gé&gg{n?ﬁ[ g%ogf %Itgl}fr%ét(hérhlerlh 8 H?Iﬁafnftg?j%f:‘tﬁe dity >

an external drive fastener
syst em ar €assdieywecess IFD@ScorkRutthd evithra Batchingwitedbreaceeoutavedd> dri ve fast ener
systemis jillust rgt ed. |In the hex .head fdri i?t? st rai‘xghtS llgd fastener

syst em of fpmesd onghe gppasglee | GMeRTIN FWIFG AL RS TEPE] YaReehdr ng axi al | y
outward f&g&ké henf.aslieeativorRAfstar € RSaBBIRAeckisiRoshdwhy it sikpitdeet 410. The
driver socket 410 1S constructed with matching drive surfaces for
engagenentto tiat shavirefod thevenndirheged F&E. @rtojpwlﬁ?%ﬁsufﬁﬂen‘l dearpncs ldfbodi ment
driver interference. contours 4 re_const.r uct face of the

si des 419 ot ﬁ@n%qjgjsgﬁlidg eﬁ&ﬂ.ﬂgnﬁ rFCee(X:‘éegsm;ﬂ(r{l %rg?sg?égg\gt@g{lt ours 418 are
const r uct ggteBrehSlEwRR BRSO s $ikd A& f@éndeton®uter. Ahonefentbodioaint410. In this

manner the alignment stability and reliable stick fit js obtained in an

ext er nal | ynbr the EA” demenséericanidir dnerlargpd tvauie the ‘B dime§longeB8loUht our s 413
are shown i tioned at t [ {8 &thLe Figoyever the
portions ﬁgﬁ%{ﬁ %arbdéf‘rﬁsof)%?i%is(k)z%\é%{%?agﬁgrbogotg%t %el glﬁze to extend over a

| arger or Whed phg@Dtid drivedfll11 bed gierréases1MAOm ani interfabe] tobatoeers 518
positioned and sized to match accordi ngly. }[0067%11%3 thedg}%(t head dri ve,
strai ght Wa¢ intrferense spptouss,ldBarddiS pespectivsly- At s % e A% const ruct ed
ext endi ng ;axjall rc ARlienghoheadidQur@egagenent with a
driver soc e%fgéel%‘?%\éﬁgﬁnséﬁms%@ggr 510 isocons%ruct ed with matching drive
surfaces for engagenent with the drive surfaces of the projection 511. In
thi s enbodDoEHtThedniexferencort@rtéws éhs end bhi agrongntesite pedfide 2 uct ed on t he

surface of . the sides 519 of the projectipn. 511 a r i erence
contours Signiigaat %‘H?@F BT e&ﬂg%’?@% ?Jt&g? H’Zeré"‘tffF gg%e%g%g?[ﬁé&éi% es 515 of
the sockety,Bd0ne TRrBESERNSE MM ehghgbinGnt. 18 thescdistridtivh dfehd hat of FIG 18,
however the contours 513 and 518 extend over only a portion of the surfaces

519 and 515, respectively. In 21 FIG 19, the contours 513 are shown

- positioned at the |ower center pori®on of the surfaces 519, however the
portions 513 could be positioned higher or to one side R¥PBR8EHUI d be
sized to extend over larger or smaller portions of the surfaces 519, with
t he contours 518 positioned and sized to match accordi ngly.



[0068] In the hex head drive, straight walled fastener systemof FIG 20, a
projection 611 is constructed extending axially outward fromthe fastener
head for wogagewerdd with a driver socket 610. The dri vePCITasSke/ 068836 i s
constructed with matching drive surfaces for i drive
surfaces of the projection 611. In this enbo]a?arr%?g,%%?%?é\%?%nt erference
contours 613 are constructed on the surface of the sides 619 of the
projection 611 at the corners 617 between two adjacent sides 619, and the
recess i ntigeffefe@0C &t QUHSchBiSe proeess avill the petfednaibyt Whicbpphighing sur f aces

of the sides 615 of the socket 610 at the corners 614 between two adj acent
si des 615.curvdire sk befanedoberauss of te laras rabusPigrrvplire gpgddp wal | ed

fast ener fﬁf%ﬁga ?rtmb&liﬁglreng ghes c&{t&irﬁg{gg%? cbiskddred CoBshAt i ext endi ng

axially o rom ast ener or engagenent wth a driver socket
710. The dioweser, drdhetfactlddntaircmag be netrecurwed indwilicdvcorgplishi the sur f aces for
engagenent with the drive surfaces of projection 711. In this enbodi nent,
driver intadvandages ok thesHbistlfastones s¥stemeonst ruct ed on the surface of the

sides 719 of projection 711 at the corners 717 between two adj acent sides

719, and r[égsﬁegsrﬂeflfe%'ﬂfs%fﬁi&fiﬁlgmagw‘vér 4% a6, 8 arshbuatiedies ¢ hrl opposi ng

surface of sides 715 of socket 710 at the corners 714 between two
adj acent dli0deish Hi&refcForeesysteets sleotifyingnlike dgments.j Shednwarddl o t hat of FI G

20, however the surface 713, begins its.taper at a lo o)1) the top of
t he proj ec?PPﬁFPC‘?%i?S ‘Hglr‘ﬁ@ieé,ab%‘fegllhﬁ‘gn%% L et e glﬁ%_otrm\?\g?{ t%m@)lorti on 720.
22 [ 0070]crdber SHeh Y6UeS! 1304 tHee PESERRN QDN bh@ie RE9EEHonRAR| IThaéd on may be

manuf actured in a conventional two-blow header machine. The punch typically
will be fonrfeckstare pavednindeg surfasdy thahprozidgiagrankision coptousPRIEY Wabst ant i al | y

to the geonetry. of the drive i strated in.Fl| 4. Punches may
be forned 1&5@%’8?&8& fedn%v&mlgﬁafc%!]%qja uﬁzghrg?p(??tﬁ‘lv erlmgsf}é%ﬁlﬁ%}geﬁéhges uch as use of
hobbi ng di@stouP! 1 Vgfhgudlly 2o hne 2owhids thdwp 1IVehhe drivallde, @an be

manuf act ur ed using conventional techniques, such as by §% npi ng a driver
bl ank wi t lengleed torthevienaiteding @aise elhe drivesrlhlt H8e gagle Pebre %ﬂlér%yngs or, by
mlling the .dgiv ' j io@dyl i Lidge L&dise oh 0071] The
above desEjr%ilgEléeorgﬁ%\é;#agggtzm&%g%gge%e(ﬂgrﬁ{ﬁﬁ{ﬁg%eg%) ré‘%s er)e iﬁlugs'? rative of
speci fi c ehbaghlerenths receks wingdnferfercacd bmntdwdtlGr es and advant ages descri bed
herein. Modifications and substitutions for specific conditions and

mat eri al s be de.. ordingly, the.enbodi ts.are not c i dered as
being Ii m'[[cjgﬁ;]b%zs %@’W‘B?@éo{(ﬂéhwgwmﬁi’i)‘f“?nétﬁ‘t’fr{g‘rg\/\tf’ﬁ g %fe ?&Sonl y
limted byrtienserRatingtdBaRig Miedeich@ dBhtour 97 Zcaldiat tHeoppbdhgred i s:
1. A fastener system conpri sing: '

“A” dimension of each of the wings 116 of the recess 110. These surfaces are

non-driving surfaces that provide a transition contour between the installation and

removal driving surfaces 123 and 124 respectively. The interference contour 115

gradually tapers inward (towards the axis y) towards the bottom 125 of the recess

110. The interference contour 115 begins at a point 126 slightly below the top

127 of the recess 110 and continues for a depth d. This provides a small clearance

between the driver 111 and the recess 110 upon initial insertion. The interference

contour 115 tapers inward at an angle @ to longitudinal axis y of the fastener.

17 :
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a fastener having a head and a shank, the fastener having a central
| ongi tudinal axis, wherein the head is constructed having a central portion
and a pl uweal2oty10ed4owi ngs radi ati ng outwardly from the ceaTaskoywo4ssueon, each

of the wings having an installation driving . goermeMal drivin
surface, separated by a non-driving transi ti%é\gkgﬁgbgrgéoﬁohg@non-dri vi ng )

transition contour formng the radially outward-npst portion of the w ng,
and wherein the driving surfaces are constructed in substantially parallel
al i gnment Tk bhgle Mepreffdblpinal 6B G thedinel of akiow cok degree {143 toeatont a
driver having a bit_end, the driver haying a central Ion%itu i,nal axis,

wher ei n t Hoediegressd37) slepending erethe angla @ H’g‘jgdéwéfaﬁ‘f‘?r 56 FPT8H ard a plurality

of | obes radiating outwardly fromthe central portion, each of the | obes

navi N9, an [odgd] TRILAK BQ AEbIARAPY LAGRANIRITRTBNAL MUY ng surface,

separ at ed _ rving transition contour, the non-driving transition
contour f emibdignentehe iadirfabé yorvareai Hambbis qvotapersd ipwardHeom &0 and wher ei n

the driving surfaces of the | obes are construycted in | ali t
W th the BaRmaIGR i ecroen aoaels rrfeaRupEs el ARUFAS, FLr Pher”

~including 'de%ree (1°?]to about thieel depites (3%, AlohRN 6 hal BEdnOfdtind iattd ahgleat | east one
of the non-drivinhg transition contours of the fastener wings to present a

first tapdred 0 stoatd mbe sxadtlydhe saare but the angle 0 should bg sightly lprecer f er ence
contour for rreg in at | east one,of thei ra)onfd
e c 01 O

the dri vefhagithe gre Portan SRk R gl secor{l(rﬁl#g%g? ie‘g??%r%ésﬂbsgj)gfj??;ie?f and
24 and an angle 0° of two degrees (2°) would provide an effective interference. Stick

fit can also be reliably constructed during manufacturing by maintaining the

driver “A” dimension within a positive tolerance of, for example plus zero (+0) to

plus two thousandths (+.OO2) inch, while forming the “A” dimension of the recess

with a negative tolerance of, for example miﬂus zero (-0) to minus two

thousandths (-.002) inch. The interface tapers radially outward from the bottom

of the recess to a distance slightly below the height of the recess. To facilitate a

stick fit engagement of the driver and recess, the taper angle 6 of the driver may

be constructed slightly larger than the taper angle @ of the recess, as indicated

above.

[0061] The above features may be applied with similar results to other straight
walled fastener systems. As another embodiment, the spiral drive system of the
lcited reference Stacy may be improved by constructing an interference interface
“on the opposing “A” dimension wings and lobes of the recess and driver
" respectively. This embodiment will not be described further, since its operation

and construction can be obtained from the above description.

18
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further wherein the driving surfaces of the fastener head are constructed
to receive the driving surfaces of the driver bit end in a mated engagenent
and t he fwosbliang4eecond i nterface surfaces are constru®CeEASe@0f0es8Hs a

frictional engagenent when the fastener hea 45 i i i
1 pes30doopdsare in the
mat ed engagenent. 2. The fastener system ag%(gcr@gtl n% %126 é)lmai m 1, wherein the

first and second interface contours are formed in each of the non-driving
transition contours of the fastener wings and the driver bit end |obes to
present a[fdenin & Prefesetantbdimpes atle imérfnémeeosonfsaridl tat each of the
non-driving transition contours of the fastener w n(?gﬁc ng the driver bit

gzg Isg(tzes SOI}SQTFW?QH\E@E&@%‘P deiyes dehe BEEisFOrn EPHERE A OLHSEFE™h the first

. econd .i nt er I . i : ; n-drivi

rans 11 o ieRgRs FORRENIS R tieHeRBEor ) i Bhen e B8 S| obes 10
present affstehst inaNshritcuteaelatvd appernabniant ¢v falsate mehatetuaingeach of the three

non-driving transition cgontours of the_ fastener. w ngs d the driver bit
end | obes] OVWYCH'WOF‘E‘S%P@H@“%1§>S‘EE‘ﬁ?’%EEQYW%O‘ES&OSP%Q%C‘?&’GMHei n the first

and seco nﬂlté:r%rgﬁéeac%ﬁtoﬁ%noééie%te%g%irg OF BB ekrithel WRd Batenss wingt alithnge f our, of

the non-driving transition contours of the fastener wi ngs and the driver
bit end | ahéssthadipg daestmamisaligtmentdnay @evoordy begrer dHisicAR 88 f ace surface at

each of the four non-drivinhg transitj t : i

Che dr vervaited eramessisat or gt bR tss o b Ra et bPn et ched O

opposi ng koL : i i '
9@@%@%@@%@2@&%&&%&%@& bRsHEPARE bf ®ings 46 andHe ahdist ener

system acc laim1, wherein the driving surfaces of the fastener
head are bsresH? and ¢3 dsshewn ecBKs 16xtsridifhg. 2.ibacamuroidsndidhead, and t he

recess i ' . i Vi :
'S dlaigfealplts ggovsnoinrﬁgg h g?n (t:l(g]t?edq{nle\s/ IerllgreslyEiifff%f;seﬁorﬁf’[hﬁt SdrorRd. 25
special driver, and the contour of a standard recess is shown in dotted lines where

it differs from the contour of the special recess.

- [0063] In another embodiment of the hek lobular configuration a balanced
distfibution of interface contours are constructed on three spaced wings 50, 51,
and 52 and lobes, 53, 54, and 55, as shown in FIG. 17. This configuration would
allow the user to selectively use or not use the stick fit feature by either aligning
or not aligning the stick the interfaces of the driver with those of the recess.
Alternatively, (not shown), the three interface contours may be spaced
asymmetrically, with two in adjacent recess lobes and corresponding driver
wings, and the third in a non-adjacent lobe and corresponding wing, to provide
engagement of at least one pair of wing and lobe interference contours no matter
how the driver is positioned rotationally with respect to the recess upon
engagement. As in FIG. 2, the contour of a standard driver is shown in FIG. 17 in

dotted lines where it differs from the contour of the special driver, and the contour

19 :
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Docket No.: P5630.0000/PO45 6. The fastener systemaccording to claims5,
wherein the dinensions of the recess are enlarged to enable the enl arged
- recess tovoeesi/merda standard driver bit end without bi n@CmgISee0f0kesS4¢irst or
second interface surfaces. 7. The fastener 5ystenyaeseiEoono/Hoascl ai m5,
wherein the first and second interface surfaces are tapered at first and
second angl es respectively and wherein the first angle is |arger than the
second angle. 8. The fastener systemaccording to claim7, wherein the
first andofeenndhranrgkessai@vi m ddted liaegehat itgbfers fomethd¢esgniosr: ¢f1) t o about
three degrees (3). 9. The fastener systemaccording to claimb5, wherein
t he d!spaﬁgémﬁ@ﬁ §¢fhe recess fromone transition contour to an opposite
transition contour conprises the "A" dinension of the fastener and the

recess is [@H@W@gm!%di%%r@.k&%ehaﬁo(;ﬁre cilu¥eRRH @8 the common form of

fastener system involving a female recess on the fastener and a male conﬁgured
~ driver. The interference coﬁtours of the subject faétener system, ho;zvever, can be

applied as well to the opposite arrangement, as shown in FIGS. 14 and 15. A
fastener system having hex lobular, straigflt walled drive surfaces is shown in
FIG. 14. In this embodiment the fastener is constructed having a projection 211
extending axially outward from the fastener head for engagement with a driver
210. The driver 210 is constructed with a female socket having matching drive
surfaces for engagement with the drive surfaces of the projection 211. In this
embodiment, projection interference contours 213 are constructed on the “A”
dimension surface of the lobes 214 of the fastener projection 211 and recess
interference surfaces 215 are constructed on the opposing “A” dimension surface

of the wings 216 of the driver socket 210.

[0065] A further embodiment of an external drive version of the subject fastener
system is shown in FIG. 15 in which a spiral drive fastener system is illustrated.
In the spiral drive, straight walled fastener system of FIG. 15, a projection 311 is
constructed extending axially outward from the fastener head for engagement
with a driver socket 310. The driver socket 310 is constructed with matching
drivé.surfaces for engagement with the drive surfaces of the projection 311. In
this embodiment, projection interference contours 313 are constructed on the “A”
dimension surface of the lobes 314 of the fastener projection 311 and recess '

interference contours 315 are constructed on the opposing “A” dimension surface
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10. The fastener systemaccording to claim1, wherein the wi ngs and | obes
are configured in a hex lobular form 11. The fastener systemaccording to
claiml, wbhepdinihe wi ngs and | obes are configured w t RCHAIS010MH48846 f aces

constructed in the formof a segnent of a s 1 0Asjs8ner system
according to claim1, wherein the driving Sﬁfl‘b %gtegoo?%%d;@dql ve:S bit end

are constructed in a socket extending into the bit and further wherein the
di mensi ons of the socket are enlarged to enable the enlarged socket to
recei ve stodiftgarilgssieofnge dtivdraceiset 340. hbuhisbhmn@eaﬁgMaltfstalbﬂttyor second
interference surfaces. 26 Docket No. 5630. 0000/ PO45

and reliable stick fit is obtamed in an externally driven fastener system.

[0066] Further embodiments of an external drive fastener system are shown in
FIGS. 18 through 21 in which a hex head drive fastener system is illustfated. In -
the hex head drive, straight walled fastener system of FIG. 18, a projection 411 is
constructed extending axially outward from the fastener head for engagement
with a driver socket 410. The driver socket 410 is constructed with rhatching
drive surfaces for engagement with the drive surfaces of projection 411. In this
embodiment, driver interference contours 413 are constructed on the surface of -
the sides 419 of the projection 411 and recess interference contours 418 are
constructed on the opposing surface of the sides 415 of socket 410. In this
manner the alignment stability and reliable stick fit is obtained in an externally
driven hex head fastener system. In FIG. 20, the contours 413 are shown
positioned at the lower portion of surface 419, however the portions 413 could be
positioned higher could be sized to extend over a larger or smaller portion of the

surfaces 419, with the contours 518 positioned and sized to match accordingly.

- [0067] In the hex head drive, straight walled fastener system of FIG. 19, a
projection 511 is constfucted extending axially outward from the fastener head for
engagement with a driver socket 510. The driver socket 510 is constructed with

‘matching drive surfaces for engagement with the drive surfaces of the projection
511. In this embodiment, driver interference contours 513 are constructed on the

- surface of the sides 519 of the projection 511 and recess interference contours 518
are constructed on the opposing surface of the sides 515 of the socket 510. The
system shown in FIG. 19 is similar to that of FIG. 18, however the contours 513

and 518 extend over only a portion of the surfaces 519 and 515, respectively. In

21
DSMDB-2838117



. 3
13. The fastener systemaccording to claimb5, wherein the first
interference contour is formed in the non-driving transition contour of the
fast ener WOnRgs/®p@Nti ng at a point slightly bel ow t he t ®oTafS201hm488¢€ess and

extending to the bottom of the recess. 14.Iin$ah%§gpg@ﬂuﬁmgg@qgaccording
to claim1, wherein the first and second interference contours are forned

wth mating curvatures. 15. The fastener system according to claim 14,
wherein the first and second interference contours are formed with mating
cur vat ur egI@ND, tHee ok {1 3ckiE Mtatvwir @sithomeed avthe fnlvarsenttr partigmbithe that is

| ar ge enough to ﬁgovide a substanti al flat.intg face. = 16. .A nmet hod of
const r uct Pwdpcss p ﬁléWéYeré%P@HP%?@rqoé‘Y%}& positione &@Fﬁ WO 80 §€F ener havi ng
a head and . f ' j ' Xi s,

aher o -1 e e G B O o B e el ity of
Wi ngs r adinathithgcaiswat t§ yositiard ahé sicehto mbtchacdordinglyeach of the wi ngs
having an installation driving surface and a renoval driving. surface,

separated_by a_non-driving.transitio nt our he -dpriving &ransition
cont our f&%%é“ thsdex hep ‘%F‘S?’ ﬁfﬁlgﬁr"fﬁrﬁﬁgg?&%’fﬁskﬁ’ 8?19@@6\/\? ng%J and wherein
the drivi @ﬁﬂé&ﬁ%ﬁ%ﬁ?% QS G stb MRS ARhidakdni hdfapah@lnkad fal | gnment

e

with the tra ongi tudinal axis of the fastener; formng a driver
havi ng a bngagement wich aldiivarsobleesioh@y Bhedmvarsbckebhld siwansiaictedyigdh wherein t he

bit end is constructed. having a central, port.ion Lty of |obes
radi ati ng“@ﬁ@\%%‘l“ﬁ‘r’ Fi3 Stfjﬂ’églg@%‘?r?%ﬂt “ﬂh‘r@? SHYe Seuargaﬁgso tB %g{ ocllglé}s{ havi ng an
instal | at k@ ff thikl ddhoAdthéRCile BRderanicEoRY8¢ colitbuts B3 srdichbagmctedepar ated by a
non- 27 driving transition contour, the non-driving transition contour

formng t He wsfdcad] the sdesardpfithe projestion §A1 af the KRMEBIHE ! bSWEFRIEPei n t he
driving s géjfag G glidg%@fd;: gp(!l g{%-ergce%g ﬁltecr?errlgr}cre %gﬁt%qrs' 18R &rsBlictdd bgpEent with

t he centr [
opposing surfaces of the sides 615 of the socket 610 at the corners 614 between

two adjacent sides 615. The contours

[0069] In the hex head drive, straight walled fastener system of FIG. 21, a
projection 711 is constructed extending axially outward from the fastener head for
engagement with a driver socket 710. The driver socket 7.10 is constructed with
rnatching‘ drive surfaces for engagement with the drive surfaces of projection 711.
| In this embodiment, driver interference contours 713 are constructed on fhe
surface of the sides 719 of pfojection 711 at the corners 717 between two adjacent
sides 719, and recess interference contours 718 are constructed on the opposing
surface of the sides 715 of sbcket 710 at the corners 714 between two adjacent
sides 715. The system shown in FIG. 21 is similar to that of FIG. 20, however the
surface 713 begins its taper at a ldcati_on below the top of the projection 711,

namely, at the bottom of the straight wall portion 720.
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formng an interference interface further including: a first
interference contour formed in at | ease one of the non-driving transition
cont our s WP 20h1E10P@ESt ener wi ngs to present a first taper @ATiUSRE0/03R3e6

surface; and a second interfer enﬁg%lﬁg%?%gg&gm(jrﬁ at | east

one of the non-driving transition contours o | obes to
present a second tapered interface surface; and further wherein the driving
surfaces of the fastener head are constructed to receive the driving

surfaces qbotd)ertdrdrivers aat receBids bfithe prakachpeligaganeayt beanshufigurbd r st and
second interface surfaces are constructed to fﬁr m.a f:?%(ﬁti ohal engagenent
when the fingcerntipea dvarkipw headsr maphingnbhepunch iyrisad iy Temgedyenent . 17.

The met ho qo ?Jcl&c@%st;[ordy %}\H ?%éﬁhé@?&%@ﬁ(g%d"g é‘gﬁs‘?zmtigﬁf & 6k gor{l%rﬂ)@t.hén 16, wherein

the driving surtaces ene e are constructed 1 n a recess
ext endi ng driveR illiserafed si ENES. 4vamld, 0. theachacessbd Hrmethadcedlingtor ecei ve t he
driving surfaces of the bit end. .

] 18. The me':?gﬁdl? of 8.ons ructing a fastener
syst em accOPwNgnal puashforming teghrigusssuethegs e REARPRIRG 155 PHEF fess are
enl arged t b &vi iGeg 59&9&3@&@&&%&\@ shandasg driver bit end
Wi t hout biag%ﬁﬁgggﬁll?ﬂ@eﬁufg{l or 'second i nterface ggrcf aces. 28 Docket No.:
P5630. 000QédR¥tfmes, such as by stamping a driver blank with one or more shaped dies to
form the desired shape wings or, by milling the driver bit using specially shaped

milling cutters.

[0071] The above description and drawings are only to be considered illustrative
of specific embodiments, which achieve the features and advantages described
herein. Modifications and substitutions for specific conditions and materials can
be made. Accordingly, the embodiments are not considered as being limited by
the foregoing description and drawings, but is only limited by the scope of the

appended claims.

[0072] What is claimed is:
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19. The nmethod of constructing a fastener systemaccording to claim 17,
wherein the first and second interface surfaces are tapered at first and
second amybesivwsp@ecti vely and wherein the first angl e iPSTIiSe@e/04884&n t he
second angle. 20. The nethod of constructi t accordi ng
to claim19, wherein the first and second a%?%se{g?é??ﬁjot' e ?Igjr%e of about
one degree (10) to about three degrees (3). 21. The nethod of constructing
a fastener system according to claim 17, wherein the distance across the
recess frqm ong fERRSIsilem Gaprig: t 0 an opposite transition contour
conprises the "A" dinmension of the fastener and the recess is enlarged by
extending the "A" dinmension. 22. The method of constructing a fastener
syst em accor di adadtenec haiing 4 Beadnadrasihank, Wee fistener haninglaowsadalare configured in

a hex lobylar form . 23. Th t hod of c tructin system
accor di ngtll‘?%“é‘fi‘é‘? X% ,W:zf\ﬁﬁé‘? @\eﬁ%ﬁ@g Wﬁ&éc?e%vfntgbaecse%gr%eg Ogggr’\‘fiﬁg{fr ed with
driving S'ﬁMrQl?t?%f%{g%trﬁ&iﬁt?ﬁgjoﬁtﬂzaﬁﬂ'ﬁfrﬁﬁftﬁé @éntil EGIBRYachbf thespingsal . 24. The

met hod of “constructing a fastener systemaccording to claim16, wherein the
driving sbnfiages irstallatien driving sutfice aad @ rameval dryine riace. sepastebbk et

extending into, the bit.and further wheraj - di i : he socket are
enl ar gedgtai?oBﬁ]é‘a’I”ég tf‘%?élt’é)ﬁlcgptégﬁ ngeo%cwégrlﬁ%é" Fé%sztllélﬂeggg‘?@ﬁg‘g&?rgﬂ% F}%evi ng surfaces

wi t hout  birgdhiRGy@RatiddBoftigosiontst the Gy ahdivleiear thadeivingrurdaees ar25. The met hod
of constructing a fastener system accordi n%rto claim17, wherein.the first
vy

i nt er f er enoestoiciet ousulisantialyrparaile] alimamenvigh thgicariral lopgatudinglaxis of

the fastener;

a driver having a bit end, the driver having a central longitudinal axis,
wherein the bit end is constructed having a central portion and a plurality of lobes
radiating outwardly from the central portion, each of the lobes having an
‘installation driving surface and a removal driving surface, separated by a non-
driving transition contour, the non-driving transition contour forming the radially
outward most portion of the lobe, and wherein the driving surfaces of the lobes

are constructed in parallel alignment with the central longitudinal axis;
an interference interface further including:

a first interference contour formed in at least one of the non-

 driving transition contours of the fastener wings to present a first tapered interface

surface; and

a second interference contour formed in at least one of the non-
driving transition contours of the driver bit end lobes to present a second tapered

interface surface; and.
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29 Docket No.: P5630.0000/ PO45 contour of the fastener wings starting at a
point slightly below the top of the recess and extending to the bottom of
t he receswo0 20D60908he net hod of constructing a fastener RCTAISAIMH48886 cl ai m

16, wherein the first and second interferenc u d with
mating curvatures. 27. The nethod accordi ngﬁ?%@gﬁgi'ggg%{'@omgdgﬁn the first

and second interference contours are constructed having a radius of
curvature that is |large enough to provide a substantially flat interface.
28. The ngfdiaed vaetdt therigiving sukfatenofthe faktenaibead re cbnstsictedrid r@enend

interference contours are constructed with the driver "A" dinension havin
a pﬁsi ti véhe grengsifces ofighe drivestet qnday amgpt %ag%ﬂi‘ﬁ%ﬁ’&ﬁg ‘rﬂéla(+. 002) °
i nch, and I * A dimensi t(:!ﬂéi [ g of m nus

zero (-0) S%%%prinﬁglg%%\%ﬁ?ﬁg&sa%sﬁECt -.O%g?%ifﬂc : l%%a%%{ﬁgﬂt%}%hod accordi ng
to clai m i favbessrdiead artbdriver bit caddresaciondaied ergdgrmenicont ours are formed in
each of the non-driving transition contours of the fastener w ngs and the

driver bit end |l obes to present a first and a secqnd, tapered interface
surface af. eachTbé fasiaentysicay a0gpising tohaime §. ayheredn ths firt 496 seepmds ast ener

W ngs and‘thr??q%;c%o\ﬂ@hasb%égo%ﬁ%d!ig a?c%‘oftl?eonon-[@%{}ﬁ@rgx?s‘?ti S0 gr e ¢l ai m 16,

. te
wherein t HE interface con are forned 1n three of the

non- dri vi mgstdneaRsigdsiagf tieaiitvetibis ead lobbetd @sdeane firstinds sevodd tdperedr i ver bi t
end | obes to present a first and a second t.apered in% rftace surface at each
of the thinterfassriugfacaatigach oithe nen-grHviegitagsiien spnipyrs o §§t BHE Wi ngs and t he

driver bif. Qsdanldqgéa&river bit end lobes.

3. The fastener system according to claim 1, wherein the first and second
interface contours are formed in three of the non-driving transition contours of the
fastener wings and the driver bit end lobes to present a first and a second tapered
interface surface at each of the three non-driving transition contours of the

fastener wings and the driver bit end lobes.

4. The fastener system according to claim 1, wherein the first and second
interface contours are formed in two pairs, totaling four, of the non-driving
transition contours of the fastener wings and the driver bit end lobes to present a
first and a second tapered interface surface at each of the four non-driving
transition contours of the fastener wings and the driver bit end lobes, the four
contours being spaced in matched opposing positions around the respective

geometries.

5. The fastener system according to claim 1, wherein the driving surfaces of
the fastener head are constructed in a recess extending into the fastener head, and

the recess is adapted to receive the driving surfaces of the bit end.
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30 Docket No.: P5630.0000/ P45 31. The nethod according to claim 16,
wherein the first and second interface contours are fornmed in tw pairs,
t ot al i ng woun11/1wp04bhe non-driving transition contours ofPCTRS26189888a€r W ngs

and the driver bit end | obes to present a flbgdﬁfﬂg %Sggf&ﬂ%lkﬂgered

interface surface at each of the four non-driving tiransition contours of
the fastener wings and the driver bit end | obes, the four contours being
spaced in matched opposing positions around the respective geonetries. 32.

A fast energ, conprhciaiiBner system ac@orbi %do anin 3, shadln ﬂhadimsame efitheal
| ongi tudi nal axis, wherein the head is constructed haV|na ﬁgntral portion
and a pl uredess @Ie @ﬁlaVﬁedg@ eRablg @?len]@rg?dtf@@ﬁwvef’erlw stardasd Ative]bithor t i on, each

of the w ngéé{‘?@‘f’ t&%g@ggbﬁgtheaijgrs 5 2 rtht\.étfﬂge SiefLace and a removal driving

surf ace, |V|ng ransi'tion contour, the non-driving
transition contour formng the radially outward-nost portlon of the w ng,

and wher eizn thefh@rfééférﬁgsy%%rﬁﬁé‘c%%ﬁé&)&@iﬂﬁs rwisdr€iel thfisust *Bsidal |y par al el
alignment with the central |ongitudinal axis of the fastener;

wedge f or ieerface subfecasamne dpereil agfirst aimkiecpushanglestretnecibyely prd WhereBner wi ngs to

present a ed.interf urfac 3. The fastener according to claim
32, wher eit eﬁ’ﬁfe ‘tﬁl?tﬂlttéefzﬁﬁ‘ti@é (ﬁatnﬁ "fastener head are constructed to

receive the driving surfaces of a driver bit end in a mated engagenent.

34. The Tgst enefheqeGQHefbyient Qc&lr(ﬁhglogaam@‘?dwﬁe!?@inttﬁepﬁfsﬁﬁld fkeid ace surface
is constructed to forma friction engagenent with the driver bit end.

angles are in the range of about one degree (1 to about three degrees (3°).

9. The fastener system according to claim 5, wherein the distance across the
recess from one transition contour to an opposite transition contour comprises the
“A” dimension of the fastener and the recess is enlarged by extending the “A”

dimension.

10.  The fastener system according to claim 1, wherein the wings and lobes are

_configured in a hex lobular form.

11.  The fastener system according to claim 1, wherein the wings and lobes are

configured with driving surfaces constructed in the form of a segment of a spiral.

12.  The fastener system according to claim 1, wherein the driving surfaces of
the driver bit end are constructed in a socket extending into the bit and further
wherein the dimensions of the socket are enlarged to enable the enlarged socket to
receive standard driving surfaces without binding on the first or second

interference surfaces.
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31 35. The fastener according to claim 32, wherein the drivi ng surfaces
of the fastener head are constructed in a recess extending into the
f ast ener Woeaditegosnecess i s adapted to receive the driviPag/usee0mdesse of a

driver bit end. 36. The fastener according {0;clain Mbg)r 42 the
di rensions of the recess are enlarged to ena% Cekek 8%% %g'ge /Iﬁjégess to

receive a standard driver bit end without binding on the interface surface.
37. The fastener according to claim32, wherein the interface surface is

tapered atjzan gmg |f@tdih"eﬁ§}%’fe%bhdbo'tdin% heclsiang evigfeiaioufirsonerdegeee (1) to
about three degrees (3). 38. The fastener systemaccording to claim 3,
wher ei n t lsentphris oresdtip thesnoardrivipgsarsition Geatn el the RseRstyViBESund t he

whorein ¢ REARG e el suenl vl QSRR N 5 S AT PRCBETT (i

second angkee redds. The fastener systemaccording to claim7, wherein the
first and second angles are in the range of about one half degree (0.5) to
about seven degrees (7). 41. The nethod according to claim 17, wherein the
first anglld. i s Thbdastenonsystea fccdedingty (laine), whergja the firshendsecapscond angl e.

interference contours are formed with mating curvatures.

15.  The fastener system according to claim 14, wherein the first and second
interference contours are formed with mating curvatures and the mating
curvatures have a radius of curvature that is large enough to provide a

substantially flat interface.
16. A method of constructing a fastener system comprising:

forming a fastener having a head and a shank, the fastener having a central
longitudinal axis, wherein the head is constructed having a central portion and a
plurality of wings radiating outwardly from the central portion, each of the wings
having an installation driving surface and a removal driving surface, separated by
a non-driving transition contour, the non-driving transition contour'forming the
radially outward-most portion of the wing, and wherein the driving surfaces are
constructed substantially in parallel alignment with the central longitudinal axis of

the fastener;

forming a driver having a bit end the driver having a central longitudinal
axis, wherein the bit end is constructed having a central portion and a plurality of
lobes radiating outwardly from the central portion, each of the lobes having an

‘installation driving surface and a removal driving surface, separated by a non-
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42. The nethod according to claim17, wherein the first and second angles
are in the range of about one half degree (0.5) to about seven degrees (7).
32 DockewoONo11/10RE630. 0000/ PO45 43. The fastener accor @#icmg/Staomkssien 32,

wherein the interface surface is tapered at @&@PHL?P@S%.G’G@?{%Si n the

range of about one half degree (0.5) to about seven degrees 44. The
met hod according to claim 19, wherein the first and second interference
contours are constructed with: the first angle having a tol erance of plus

one quart @kivi@ar88tibn Gordéur, tH¥indudrdigardggioaontollr fhingthd rddiedlysecond angl e
having a tol erance of, plus zero degree_ (+0.00), m nus@gr&?%ﬁgarter degree

: ( .
(-0. (2j5j ) . outBurd Wiest oatierpicthe dbst and betsiniths grivieuspess $Sein the three
non-driving transitj.on_con r Yidigs .@Rd the driver bit
end | obes agercé)ngtﬁlfacéeéfdnipﬁra@ﬁ[ %k@%&%?ﬁ{/&zﬁ@&g@lﬁé rgglg’ecti ve geonetri es.
46. A fastener system conpri sing: a fastener having a head and a

shank, the fastgasho AaMidierénce eMbsfade LARGIiA¢IOdARI axis, wherein the head is
constructed having drive surfaces for installation and renoval, and wherein

the fastener drive surfaces are constructed in substantially parallel
alignment with the adntiaterfeeng cantthurdbrized is ableasechmefod $heepmer ;

driving transition contours of the fastener wings to present a first tapered interface

surface; and

a second interference contour formed in at least one of the non-
driving transition contours of the driver bit end lobes to present a second tapered

interface surface; and

further wherein the driving surfaces of the fastener head are constructed to receive
the driving surfaces of the driver bit end in a mated engagement and the first and
second interface surfaces are constructed to form a frictional engagement when

the fastener head and driver bit end are in the mated engagement.

17.  The method of constructing a fastener system according to claim 16,
wherein the driving surfaces of the fastener head are constructed in a recess
extending into the fastener head, the recess is adapted to receive the driving

surfaces of the bit end.

18.  The method of constructing a fastener system according to claim 17,
wherein the dimensions of the recess are enlarged to enable the enlarged recess to
receive a standard driver bit end without binding on the first or second interface

surfaces.
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a driver having a bit end, the driver having a central Iongitudfnal axi s,
wherein the bit end is constructed having drive surfaces for installation
and renowiD20aid9Mber ein the driver drive surfaces are ©CMAIS2UONERS46 N

paral l el alignnment with the central |ongitudgnal IS5 ' rence
interface further including: 33 Docket No.: B@%géogjééﬁgg)g@/ﬁﬁse

first interference contour fornmed in at |east one of the fastener drive
surfaces to present a first tapered interface surface; and a

second i ntgy f ergRGRRENSHnsth B A fhiler sY2@s hedhd@n@to ¢lhien d7i ver drive
surfaces to present a second tapered interface surface; and further wherein

Ej he dri vi ng}fl@@inﬁlaﬁ:’é@t ofd sephendf interfopesurfasedarg taperedras firsi apd secend r ecei ve t he
riving surfaces of. the driver. hit.end in a nmat n and the first
and seconcfmfg%tS &spg%ge&ﬂnﬂa §6135Ee %%ﬂ@g:]%lé?aégerttggf %F %’19%)%??9 %Itei onal '

engagenent when the fastener head and driver bit end are in the mated

engagementy 47 TH&hdRSE &RSuINS LEREEE QMR dcdRdinl & eiPiowherein the
driving surfaces are configured 'n a hex Torm
wherein the first and second angles are in the range of about one degree (1°) to

about three degrees (3°).

21.  The method of constructing a fastener system according to claim 17,
wherein the distance across the recess from one transition contour to an opposite
transition contour comprises the “A” dimension of the fastener and the recess is

enlarged by extending the “A” dimension.

22.  The method of constructing a fastener system according to claim 16,

wherein the wings and lobes are configured in a hex lobular form.

23.  The method of constructing a fastener system according to claim 16,
wherein the wings and lobes are configured with driving surfaces constructed in

the form of a segment of a spiral.

24. The method of constructing a fastener system according to claim 16,
wherein the driving surfaces of the driver bit end are constructed in a socket
extending into the bit and further wherein the dimensions of the socket are
enlarged to enable the enlarged socket to receive standard driving surfaces

without binding on the first or second interference contours.

25.  The method of constructing a fastener system according to claim 17,

wherein the first interference contour is formed in the non-driving transition
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48. The fastener systemaccording to claim47, wherein the first and second
interface contours are formed in each of the drive surfaces of the fastener
and t he dwpDwver1/1p@40t o present a first and a second tapeP€u/tispeie/issse

surface at each of the drive surfaces of the.fas er iver bit.
49. The fastener system according to claim 4%?%@?9?33?(286@??@{5@ surfaces
of the fastener head are constructed on a projection extending fromthe
fastener head, and the projection is adapted to receive the driving

surfaces Qbnidifofiht f@Rbher wﬁ%s stifhof RS8R KL SMBL RIBvAGRAsHbNMEAet 0 Cl ai m 46,
wherein the first and second interfacé surfaces are tapered at first and

second angbesss ambpdatdingsbyhabattonhel the meaebre first angle is larger than the
second angle. 51. The fastener system according to claim50, wherein the

first and second ang| e re in the range of about .one, degree (,1) to about
three degries (E&C.m%hc’ds RYFUCRipe 2 TEsigeh A¢roptin Ry ."’%’rffée”? t ener system

accor di ng 4.0 £ %%:ér?ngzlgte L& ddntdies 46 i Wi fn%ﬁﬁggc&(/aﬂlfé@. driver bit end

~are constructe ocket extending into the bit-

27.  The method according to claim 26, wherein the first and second
interference contours are constructed having a radius of curvature that is large

enough to provide a substantially flat interface.

28. The method according to claim 16, wherein the first and second
interference contours are constructed with the driver “A” dimension having a
positive tolerance of plus zero (+0) to plus two thousandths (+.002) inch, and the
recess “A” dimension having a negative tolerance of minus zero (-0) to minus two

thousandths (-.002) inch.

29.  The method according to claim 16, wherein the first and second interface
contours are formed in each of the non-driving transition contours of the fastener
wings and the driver bit end lobes to present a first and a second tapered interface
surface at each of the non-driving transition contours of the fastener wihgs and the

driver bit end lobes.

30.  The method according to claim 16, wherein the first and second interface
contours are formed in three of the non-driving transition contours of the fastener
wings and the driver bit end lobes to present a first and a second tapered interface
surface at each of the three non-driving transition contours of the fastener wings

and the driver bit end lobes.
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53. The fastener systemaccording to claim49, wherein the first
interference contour is formed in the at |east one fastener drive surface
Et ?{tl ngf\ﬁ?;&llmbmﬂ bel ow t he toE of the projection andPeXtusSneio/gsst® t he
ottomo e projection. 54. The fastener t a i cl aim 49,
wherein the first interference contour is fﬁﬁamﬂ"?ﬁgﬁqd&%@g one °
fastener drive surface starting at a point about hal fway between the top
and bottom of the projection and extending to the bottom of the projection.
55. The fast engt,e S%siRMcBGARMb RehithQ 6CaERI e fivdi@hi@sdtohdintdrfacet and second
interference contours are forned with mati ng curvatures. . 56. The fastener
syst em accantdingrd DrotdimmBsainatetaling fauieoffthe sen-griving #8BHHR nt er f er ence

contours provide subst ant.i al | | at_i nterfage. 7 ner system
accor di ngCPyowWs &t ?he §telq,aﬁngg$Snaﬂ¥‘ﬁ%€ Hyer Pitg S?gebelséo grgge&w?rr]%ﬁﬁgﬁf deg?/ee
(0.5) | ar gaionl haRrddRtepREORE308! @ch oBBe fJlterchakivemnetarsithem accor ding to
claimb50, wherein the first and second angles are in the range of about one

“hal f degr eentpUrsBY thedfastbiutwisgnand thedrwedit(epyl lobesghe fys cpaigviner system
according,to clal Eg?%ﬁtcggg{)ﬁ%o%g{ghﬂ%s{tfo%ggro'uﬁ'(? BRIl EL 8RR Lot 1S formed in

a Iomer__c@ﬁ‘f’%rsl’apﬁ? éast, one fastener drive surface starting
at a point below the top of the projection and extending to the bottom of

the projeghi ona B3tener comprising:

a head and a shank having a central longitudinal axis, wherein the head is
constructed having a central portion and a plurality of wings radiating outwardly
from the central portion, each of the wings having an installation driving surface
and a removal driving surface, separated by a non-driving transition contour, the
non-driving transition contour forming the radially outward-most portion of the
wing, and wherein the driving surfaces are constructed in substantially parallel

alignment with the central longitudinal axis of the fastener;

a wedge formed in the non-driving transition contour of the fastener wings

to present a tapered interface surface.

33.  The fastener according to claim 32, wherein the driving surfaces of the
fastener head are constructed to receive the driving surfaces of a driver bit end in

a mated engagement.

34.  The fastener according to claim 33, and the tapered interface surface is

constructed to form a frictional engagement with the driver bit end.
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Docket No.: P5630. 0000/ P45 60. The fastener system according to claim49,
wherein the first interference contour is fornmed in at |east one corner
formed byweadpoinpeg fastener drive surfaces. 61. The f RETAIS0109y8sH€mM
according to claim49, wherein the first i”tﬁliék%fﬁﬁc%gﬂf‘@ pgdss formed in
at | east one corner fornmed by adjoining fasténer drive surfaces starting at
a point at the top of the projection and extending to a point above the
bottom of the projection. 62. The fastener system according to clai m 49,

wherein thg fi It fiskinef ARORMEEICINMRBY, wherehwtherlliving sutfateadtheone cor ner
formed by adjoining fastener drive surfaces startj n% at a_point below the
top of thdasgnel beadiashcanstiueied Braresess eyterdingiinge ﬂéﬁo%é DETHEAHELt om of the

projection, 63. A . r ' f eL,System conpri si ng:
a fast enef “fF&R/P Cglapatlg%tté)aggeéﬁ%thgggﬁglﬁlé?&%%go 33? Z%@? navi ng a central
| ongi tudi nal axis, wherein the head is constructed having drive surfaces

for instabkati qhe fgknkeIRYAling RNIM BT, GitRrdih thelisbaviats afthaecssr f aces are
constructed in substantially parallel alignment with the central

| ongi t udi aed endarized tofenable thednarged recess to recgivgesiandaklArisy b epi t end, the

driver havi. .central. longitudi nal axis, wherein the bit end is
construct gﬂﬁﬁg@?lﬁﬁnapp\;@e %e?#agéég%r?agg.r installation and renoval, and wherein
the driver drive surfaces are constructed in parallel alignnent with the

central |gngit bl Raker@Xh&ordhl {0 CIAH B, NRfein MHeahfetfaee fufacbr i ncl uding: 36
tapered at an angle preferably in the range of about one degree (1°) to about three

degrees (3°).

38. The fastener system according to claim 3, wherein the three contours are

spaced in matched symmetry around the respective geometries.

39.  The fastener system according to claim 7, wherein the first angle is about

one half degree (0.5°) larger than the second angle.

40.  The fastener system according to claim 7, wherein the first and second

angles are in the range of about one half degree (0.5°) to about seven degrees (7°).

41.  The method according to claim 17, wherein the first angle is about one

half degree (0.5°) larger than the second angle.

42.  The method according to claim 17, wherein the first and second angles are

in the range of about one half degree (0.5°) to about seven degrees (7°).

32
DSMDB-2838117



Docket No.: P5630. 00001PM5 a first interference contour forned
in at | east one of the fastener drive surfaces to present a first tapered
i nt er f acewounfiaweq40and a second i nterferenceCtarsta4gsas med i n

at |east one of the driver drive surfaces t?@ék%?ﬁ%?:li% §6’66’6W1?déﬁper ed

interface surface; and further wherein the Fving sur ace the fastener
head are constructed to receive the driving surfaces of the driver bit end
in a mated engagenent and the first and second interface surfaces are

construct ed t o Mrertehef héotdinpnal cl@ﬂgmwn%fﬁnmEmtetfaee fuaktener head and
driver bit end are in the mated engagenent. he met hod of constructing
a fast enertapsyesk atign aeglo pefprgblydn dheaiang 6 ab@h%‘?r@l b@lftq@gre@ (P0G 28RWt aces are
configured in hex rm 65. The nmethod of constructing a fastener system
accordi ng vaenqa§reﬁ§ " wherein the first and second interface contours are
formed in each of the drive surfaces of the fastener and the driver bit to

present a4 rs"Th@@x@etl?ocﬁﬁ:‘é@ﬂ%%t%Q%ﬁdlg Rheteff@e fedtzhaceoatl each of the drive
surfaces of the fastener driver bit. 66. The nethod of

const r uct iingrfercheestonters sy soestruatedoridh: thy finst ariglt baveE: a thesrrsewit he dri vi ng

surfaces o t he fastene re.constrycte C tendin
fromthe Pa&tPH{&H eé gregggggﬁ IBﬁsgfgrto ﬁreeg (P(gg’p%r@cfg% gecplé%g?@é t he °
driving suyhiiagasolefantdss, Bids z@fbddegree (+0.0°), minus one quarter degree (-0.25°).

45.  The fastener system according to claim 30, wherein the three non-driving
transition contours of the fastener wings and the driver bit end lobes are spaced in

matched symmetry around the respective geometries.
46. A fastener system comprising:

a fastener having a head and a shank, the fastener having a central
longitudinal axis, wherein the head is constructed having drive surfaces for
installation and removal, and wherein the fastener drive surfaces are constructed

~in s’ubsfantially parallel alignment with the central longitudinal axis of the

fastener;

a driver having a bit end, the driver having a central longitudinal axis,
wherein the bit end is constructed having drive surfaces for installation and
removal, and wherein the driver drive surfaces are constructed in parallel

alignment with the central longitudinal axis;

an interference interface further including:
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67. The method of constructing a fastener s‘ystém according to claim63,
wherein the first and second interface surfaces are tapered at first and
second amybesivwsp@ecti vely and wherein the first angl e iPSTIiSe@e/04884&n t he

second angle. 37 Docket No.: P5630. 0000/ Pmﬁ?Ck%?NgT%%@éWPQS
alm 67, e

constructing a fastener systemaccording to C rein the first and
second angles are in the range of about one degree (10) to about three
degrees (3). 69. The nmethod of constructing a fastener systemaccording to
cl ai m 64, wherein t haistrihéife@nseicdmeeTonhedihat Rastwoae obitic fenchear e
constructed in a socket extending into the bjt. 70. The nethod of
const r uct idiiye surfagss triresesy s fissthtapseedraicHgce Bridreianil66, wherein the first
interference contour is fornmed in the at | east one fastener drive surface

SLariing,at o PO el NGISE, o NS, 51 LAR AR BRLARELTS, Lo (e

bottom of the proje Structing a fastener system

accor di Ng drQe GluFAdas BFpreWieh 8iddnd ipefddrififerfody wifags;@nge contour is formed in
the at | east one fastener drive surface starting at a point about hal fway

between the top and bottom of the projection and extending to the bottom of
t he proj edtitiosr.wheven thEhiivireg dvoficex ofchnEstenatlicad aw doasitusitrsktoggesivem accor di ng

to claim®63, i i ‘ i
with mati ﬁ]@e %m@(e}égth aétgsh gf tLIe Eiﬁ%r qg ensdelﬁ(glr}r(ilatle(“i1 éx?grafgeerglgnqgigd %%nﬁrgy I are formed

second interface surfaces are constructed to form a frictional engagement when

the fastener head and driver bit end are in the mated engagement.

47.  The fastener system according to claim 46, wherein the driving surfaces

are configured in a hex form.

48, The fastener system according to claim 47, wherein the first and second
‘interface contours are formed in each of the drive surfaces of the fastener and the
driver bit to present a first and a second tapered interface surface at each of the

drive surfaces of the fastener and the driver bit.

49.  The fastener system according to claim 46, wherein the driving surfaces
of the fastener head are constructed on a projection extending from the fastener

head, and the projection is adapted to receive the driving surfaces of the bit end.

50. The fastener system according to claim 46, wherein the first and second
interface surfaces are tapered at first and second angles respectively and wherein

the first angle is larger than the second angle.

S1. The fastener system according to claim 50, wherein the first and second

angles are in the range of about one degree (1°) to about three degrees (3°).
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73. The nethod of constructing a fastener systemaccording to claim72,
wherein the first and second interference contours provide a substantially
flat intewbaon/10880Docket No.: P5630. 0000/ P45 74. ThePGBIUSQ@00#8846
constructing a fastener system according to gl ai 7, | first
angl e is about one half degree (0.5) |arger @ﬂ%ﬁ éIéégﬁg (gﬂ% e. 75. The
nmet hod of constructing a fastener system according to claim67, wherein the
first and second angles are in the range of about one half degree (0.5) to

about seven. dednRasstdné} systeh®acchbding'®i é10ich 07, va@Rsh thecdrivingy aurfadst@mer system
according to claim®66, wherein the first interference contour is forned in
a | ower cdhe dnivesbitiend arepfonstiectes injaggsket shiendiag irpdhe Wiki ve surface starting
at a point below the top of the projection and extending to the bottom of

the projecgtion.. 77. The method aof constructi.ng.a fastener.system according
to claim ‘ég \Aﬂ‘e“eéf‘%’ie“teﬁ@’ 5o %‘fcof(ﬁf‘%fof g?‘é‘hgi “é}l?g lgmea’?rgt T%F%ﬁ%‘c? n at |east
one cor netohBLRYGoNedad it 41188t bRSSBRd: dive YerfakIslag@sat a pbat The method of
constructing a fastener system according to claim66, wherein the first

i nt er f er etelvcthateuof the pfopectied ape extending &1 the hettemrof die riraie@en. by adj oi ni ng
fastener drive surfaces starting at a point at the top of the projection
and extendi ng t poi nt above the bottom of the projection. 79. The

met hod of Séonstﬁ‘ﬁgﬁtﬂﬁr éysfeé’%?%cr?é‘gn%%‘_fiéﬁ’?é ORGP Sbllnéﬁrﬁf%? wherein the
first int ebhSLERGGmEAh MY atildas] GidWlehdt divelsade QA WnS OF med by

adj oi ning fastener drive surfaces starting at a point below the top of the
pr oj ect i ombautchativiag beivegn the tap pod hottah of thetphejeptinn awhesfentding tpihsj ect i on.

bottom of the projection.

55. The fastener system according to claim 46, wherein the first and second

interference contours are formed with mating curvatures.

56. The fastener system according to claim 55, wherein the first and second

interference contours provide a substantially flat interface.

57.  The fastener system according to claim 50, wherein the first angle is about

one half degree -(0.56) larger than the second angle.

58. The fastener system according to claim 50, wherein the first and second

angles are in the range of about one half degree (0.5°) to about seven degrees (7°).

59.  The fastener system according to claim 49, wherein the first interference
1 contour is formed in a lower center portion of the at least one fastener drive
surface starting at a point below the top of the projection and extending to the

bottom of the projection.
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39 Docket No.: P5630. 0000/ P45 80. The method according to claim 67,
wherein the first and second interference contours are constructed with:
the firstweanglgohavi ng a tol erance of plus one quarter ®#€HUS2010/6@8826) ,

m nus zero degree (-0.00); and the second ang%gggg%%ﬁ%6§0@?@ﬁp@@§e of , plus

zero degree (+0.0"), mnus one quarter degree A punch for
form ng the head end of a recessed head fastener conprising: a body
having a face configured to formand defined the outer contour of the head,

a nib integal Methstédes shedy aandedieg teeldinngg fwissih e fiscterfehmeai b having a
central longitudinal axis, wherein the nib is constructed having a central
portion arsénupisfprned ip ableasijomg somsrfoamied §y adiowring faF PRt ehe cent r al
portion, esaﬁig of the wings having a surface configured to form an

i nstal | ati*oh>dPi ving surface and a renoval driving surface, separated by a
non-driving transition contour, the non-driving transition contour form ng

the radialdyy Olﬁtﬁéﬁﬁger{@g}st&@ﬁ&do%lng’ftq ¢18#8n W) ngheréindheriet Ritdifekdieedr i vi ng
surfaces are constructed in substantially parallel alignnment with the

central | eogiouniifomhedainias leasirmie corner foymaa &y adfodring fsterct H&venon- dri vi ng

transition nt our..of the.w ngs . to t i surf ace.
82 The paHERCSOREIt #g Tratal R abeel bEREDke o AI SR SRRAEF PLETETD e
enl ar ged ta@ofOihBbbemeThR @efcli@cess to receive a standard driver bit end
wi t hout binding on the interface surface.

62.  The fastener system according to claim 49, wherein the first interference
contour is formed in at least one corner formed by adjoining fastener drive
surfaces starting at a point below the top of the projection and extending to a point

above the bottom of the projection.
63. - A method of constructing a fastener system comprising:

a fastener having a head and a shank, the fastener having a central
longitudinal axis, wherein the head is constructed having drive surfaces for
installation and removal, and wherein the fastener drive surfaces are constructed
in substantially parallel alignment with the central longitudinal axis of the

fastener;

a driver having a bit end, the driver having a central longitudinal axis,
‘wherein the bit end is constructed having drive surfaces for installation and
removal, and wherein the driver drive surfaces are constructed in parallel

alignment with the central longitudinal axis;

an interference interface further including:
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40 Docket No.: P5630.0000/ PO45 83. The punch according to claim 81,
wherein the interface surface is tapered at an angle preferably in the -
range of wbaeot/waodegree (1) to about three degrees (30LT/US3610/0F88¢6 punch

according to claim8l, wherein the int erfaceagérgzg%:e:g')s%%a@g%ﬁ@sat an angl e

preferably in the range of about one half de seven
degrees (7). 41
a first interference contour formed in at least one of the fastener

drive surfaces to present a first tapered interface surface; and

a second interference contour formed in at least one of the driver

drive surfaces to present a second tapered interface surface; and

further wherein the driving surfaces of the fastener head are constructed to receive
the driving surfaces of the driver bit end in a mated engagement and the first and
second interface surfaces are constructed to form a frictional engagement when

the fastener head and driver bit end are in the mated engagement.

64.  The method of constructing a fastener system according to claim 63,

wherein the driving surfaces are configured in a hex form.

65. ‘The method of constructing a fastener system according to claim 64,
wherein the first and second interface contours are formed in each of the drive
surfaces of the fastener and the driver bit to present a first and a second tapered

interface surface at each of the drive surfaces of the fastener and the driver bit.

66. The method of constructing a fastener system according to claim 63,
wherein the driving surfaces of the fastener head are constructed on a projection
extending from the fastener head, and the projection is adapted to receive the

driving surfaces of the bit end. -

67. The method of constructing a fastener system according to claim 63,
wherein the first and second interface surfaces are tapered at first and second

angles respectively and wherein the first angle is larger than the second angle.

37
DSMDB-2838117



WO 2011/109040 PCT/US2010/048846
Docket No.: P5630.0000/P045

68.  The method of constructing a fastener system according to claim 67,
wherein the first and second angles are in the range of about one degree (1°) to

about three degrees (3°).

69.  The method of constructing a fastener system according to claim 64,
wherein the driving surfaces of the driver bit end are constructed in a socket

extending into the bit.

70. The method of constructing a fastener system according to claim 66,
wherein the first interference contour is formed in the at least one fastener drive
surface starting at-a point below the top of the projection and extending to the

bottom of the projection.

71. The method of constructing a fastener system according to claim 66,
wherein the first interference contour is formed in the at least one fastener drive
surface starting at a point about halfway between the top and bottom of the

projection and extending to the bottom of the projection.

72. The method of constructing a fastener system according to claim 63,
wherein the first and second interference contours are formed with mating

curvatures.

73. The method of constructing a fastener system according to claim 72,

wherein the first and second interference contours provide a substantially flat

interface.
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74.  The method of constructing a fastener system according to claim 67,
wherein the first angle is about one half degree (0.5°) larger than the second

angle.

75.  The method of constructing a fastener system according to claim 67,
wherein the first and second angles are in the range of about one half degree

(0.5°) to about seven degrees (7°).

76.  The method of constructing a fastener system according to claim 66,
wherein the first interference contour is formed in a lower center portion of the at
least one fastener drive surface starting at a point below the top of the projection

and extending to the bottom of the projection.

77. The method of constructing a fastener system according to claim 66,
wherein the first interference contour is formed in at least one corner formed by

-adjoining fastener drive surfaces.

78. The method of constructing a fastener system according‘to claim 66,
wherein the first interference contour is formed in at least one corner formed by
adjoining fastener drive surfaces starting at a point at the top of the projection and

extending to a point above the bottom of the projection.

79. The method of constructing a fastener system according to claim 66,
wherein the first interference contour is formed in at least one corner formed by
adjoining fastener drive surfaces starting at a point below the top of the projection

and extending to a point above the bottom of the projection.
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80.  The method accofding to claim 67, wherein the first and second
interference contours are constructed with: the first angle having a tolerance of
plus one quarter degree (+0.25°), minus zero degree (-0.0°); and the second angle

having a tolerance of, plus zero degree (+0.0°), minus one quarter degree (-0.25°).
81. A punch for forming the head end of a recessed head fastener comprising:

a body having a face configured to form and defined the outer contour of

the head;

a nib integral with the body and extending from the face, the nib having a
central longitudinal axis, wherein the nib is constructed having a central portion
and a plurality of wings radiating outwardly from the central portion, each of the
wings having a surface configured to form an installation driving surface and a
removal driving surface, separated by a non-driving transition contour, the non-
driving transition contour forming the radially outward-most portion of the wing,
and wherein the driving surfaces are constructed in substantially parallel

alignment with the central longitudinal axis; and

a wedge formed in the non-driving transition contour of the wings to

present a tapered interface surface.

82. The punch according to claim 81, wherein the dimensions of the nib are
{
enlarged to form the enlarged recess to receive a standard driver bit end without

binding on the interface surface.
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83.  The punch according to claim 81, wherein the interface surface is tapered

at an angle preferably in the range of about one degree (1°) to about three degrees

(3.

84.  The punch according to claim 81, wherein the interface surface is tapered
at an angle preferably in the range of about one half degree (0.5°) to about seven

degrees(7°).
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