SPI RAL DRI VE FASTENER W TH FRI CTI ON ENGAGEABLE SURFACE
BACKGROUND OF THE INVENTION 1 . Field of the Invention

wPQOeEH0dwd s application relates in general to BCTAUS2005/012250

[001]

[002

1

systens for threaded fasteners, tools for their
manuf acture, and drivers for applying torque to such
fasteners . Mrre specifically this application relates
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particul ar fasteners having a recess that provides

spiral driving surfaces. 2 .Brief Description of

Rel at ed Devel opneghsxrbROZNDTbreaded ri@sieners conmonly
used in industrial applications typically are driven

by power tools at high speeds and under high torque
| cads. Biehd condile ohisverlese@nt difficult design

considerations, particularly with respect to the drive
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The strength of the head of the fastener should not_ be

aderep bey y wifrfgsed ed Pe t Beiveasss. The dpavelcehaiul dfaEteners

CoRRATRCELAR g LN 400, T85H Yol DA 0 becco.

distribute the stress |loads uniformy to avoid
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m ght result in deformation of the recess, or driver,

OrT£¥g£aeéead%g%teners commonly used in industrial
applications typically are driven by power tools at high
speeds and under high torque loads. Such conditions
present difficult design considerations, particularly
with respect to the drive systems and, more particularly,
with threaded fasteners having a driver engageable recess
in the fastener head. Ideally, such a drive system
should be easily manufactured, both as to recess and head
geometry as well as to associated tooling for forming the
fastener head and drivers for engaging the recess. The
strength of the head of the fastener should not be
adversely affected by the recess. The driver should be
easily insertable into and easily withdrawn from the
recess. The driver and recess, when méted, should
distribufe the stress loads uniformly to avoid formation
of highly localized regions of stress that might result

in deformation of the recess, or driver, or both, leading

to premature failure of the drive system.



to premature failure of the drive system[003] The
drive system should resist camout of the driver from

woOhersrieewss when the fastener is driven. |n nmaRgT/US2005/012250
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applications, it is very inportant that the fastener
must be capabl e of wi thstanding several cycles, as in
applications where the fasteners nust be renoved in

orfles &§pivepavecen erpla@erpaibs @amt-outermivelanNriver from
repl ace access panels. The fastener drive system
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diggctigidt Jry Bg1ReEessSaFYsf Ur t e dikweveyshem teeplace
be capabl e of applying even higher levels of torque
wheecessopanglehe fHst efrstener ndyivec sy sikeen idrmlly should

f ast ener | over-torqgued_duri i ni,tial_asse . Of .
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engagedohherads wird f thberm@desychiayg bkcbhe contaminated,
assenbl ed conponents has pl aced increasedl stress on
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conprom ses of one 1 n tavor of another may be nade .
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are in conmon LIse,. I ncludi ng nunber of £ th
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Nogr24e 848t S £B B abpableUc® PailyiNy Seldhidifer levels
(Muenchinger) and U.S. Pat. No. 2,474,994 (Tomalis) .

CIQﬁrtpggp@néﬂuﬁboﬁ%m@yé%giﬁ@pué@stener, as may occur when

the fastener is over-torqued during initial assembly, or
where corrosion develops at the interface at the engaged
threads, or if thermal c¢ycling of the assembled
éomponents has placed increased stress on the fastener.
" Where one or more of these, and other, characteristics
may present'competing considerationsg, compromises of one

in favor of another may be made.

A variety of recess and driver configurations are in
common usé, including a number of cross-recesses, such as
those describéd in U.S. Pat. No. 24,878 {(Smith et al.);
U.S. Pat. No. 3,237,506 (Muenchinger) and U.S. Pat. No.
2,474,994 (Tomalis). Other fastener geometries include
multi-lobe geometries of the type described in U.S. Pat.
No. 3,763,725 (Reiland) and ribbed drive systems as
described in U.S. Pat. No. 4,187,892 (Simmons). Also

among the common recess configurations is the Allen



mul ti -1 obe geonetries of the type described in U S
Pat. No. 3,763,725 (Reiland) and ri bbed drive systens

waodasexwobed in U S. Pat. No. 4,187,892 (Si mmBas)s2005/012250
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Al so anong the conmon recess configurations is the
Al'l ensystem which is essentially a straight wall ed
hexagonal |y shaped socket receptive to a simlarly

Ay EER ﬂgoéhs%ﬁmaﬂ.m§ axgephiigmtofwdined indhethonally
systems the walls and faces of the driver and_recess

t yphaped ysarkedestgrrdl Y ¢t ctbablyrivt phaned &Fheer
in an effort to achi eve faceto- face contact of the

dryp Vﬁl{]gtﬁgdgucéhe q:rlo%uréﬁcgﬁe WLk, aF H&EESSthe walls and

fasteners, face-to-face engagene can occur
ontaces fofit thkl dundkven tdrel dréwess i ’sypmopéli/yaabi ghaigned to
and seat ed W|th|nthe ecess. A s a %totmal nmat.t.e
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cl earance between the two. [006] The necessity for

suctoes eceeese [ostvasrror st tfeed- Wt hagecesgegement can
haV| n sub tanti, Iy vertical drjve [
RFTH ;ll Exh ﬁ\@ érlé‘%n :'.% gqroperly

‘pat’ent 2ind I'en"Head syst

t heBEgsySt el sberpdaatiittdn rekdl treafedde necesai tyractical
for such clearance is that substanti aI f ace-t of ace
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drive systens for threaded fasteners, the driver mates

W ¢hedhencecessweent beehewd. in a manner that results

in poi nt or line contact rather than face to-face
,@?d area caontac

TalfFyses §G’bs%%1f1;r%§1c?1§t?e%as %’ﬁ‘ge 8 I&%gémtogef gitical
Coﬂi@l@t re€eBseguentiihg Waestantially vertical drive walls,
as in the Reiland ’'725 patent and Allen head systems. In
all of these systems, the practical result of the
necessity for such clearance is that substantial face-to-
face, broad area contact between the driver and recess
surfaces is seldom achieved, if at all. With most drive
systems for threaded fasteners, the driver mates with the
recess in the head in a manner that results in point or
line contact rather than face-to-face broad area contact.
The actual area of contact typically i1s substantially
lesg 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. Such localized
high stress can plastically deform the recess, forming
ramps or other deformations resulting in premature,
unintended disengagement of the driver from the recess.
The foregoing difficulties have been recognized in the

art. For example, U.S. Pat. No. 2,248,695 (Bradshaw)
3 .



torque is applied by the driver, the forces applied to

the screw head tend to be concentrated in |ocalized
wane@siogdeb h resul ting high | ocalized stresses. PEOAIS2005/012250

| ocal i zed high stress can plastically deformthe

recess, formng ranps or other deformations resulting

in premature, unintended di sengagenent of the driver

fromdéieséecassscdde heragaimy dirfifeeuldiesnd@nventeen which
recogni zed in the art. For_exanple, U S. Pat. No.

2, a8, D5V By aaBRaWrdives) dseies br Biendadvard ahd Vigstener,
ar L QOCIPIe1 9, WALEN Lhevdd ! Lhao AL d veRckates i ly with
t he TVer and fastener, respectively, are curved and

| ocedpecteceenthe catkywwakhsr espectthieo Brfealsdovevi astiener, any
I'n the Bradshaw fastener, any "sui.table curvaiure" .

sucti bRt ¢ cGPAV 5P Fog aPS iy F6 LG e Pas PEngPAEAL may
i tpd S (dented t1enBi ndsorit 0Cks t eaatditledly thr i BEhaANabr lock
engagement . Notwi t st andi ng Bradshaw s teachi ngs,

| ategetlast enby driinietsiaytasns, cagagawsptf ef er Rk WHthstanding
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drinsssyshearfen nexi gbaiveg tde rogageakiea stiof aewe adopted
area between the.driver and recess is. described in

U. 'Se patBFRANeAY 5, 9552 @atnd whieh i stebRhdl y Phnedfrictional

mﬁéébgggmégplect appl i cation. The disclosure of the
| 645" patent 1s incorporated in this application by

reference. The recess and driver of the '645 patent
[007] ark dohwver agsbdmwiEpl gpirialilzg ngorriey prethaaddg prface area

surfaces. ﬁ08# The_advant a of. t | nvient 4
GeReTIEEN TROtHELPBo Rt SACRFo e earad By b U8 Patent
condi ger iong , khe ,dribidly #8d cdiimeerly 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.

[008] The advantages of the invention described in the 1645
patent are achieved by configuring the driving and driven
surfaces of the driver and fastener, respectively, to
conform to a segment of a spiral and, particularly, in a
spiral configuration that enables a substantial and
generous ‘clearance between the driver and the recess
during insertion and removal of the driver but in which
the fully seated driver is permitted to rotate to take up
that clearance. The spiral configurations of the dfive
walls of the driver and the driver-engageable walls of
the recegss are such that when the spiral walls engage,
they do.so over a relatively broad area thereby applying
and distributing the stress over that broad area. The

spirally configuréd driving and driven walls are oriented
4



surfaces of the driver and fastener, respectively, to
conformto a segnent of a spiral and, particularly, in

wa 2803 10ed60 conf i gurati on that enabl es a subst anPCalusamd/012250
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generous clearance between the driver and the recess

during insertion and renoval of the driver but in

which the fully seated driver is permtted to rotate

to.dakgiupcthaty C' @hCepolhecsPi Idd CeRéi gupalliiers t

of the ér|5e wal é# thepgrlvgr and the BB ordue

drwmtmtga@ebﬂol eowaaﬂst@f tthre feckenenr sadipl tHah little,
when the spiral Ll s _engage, y over :

retati vaty- brogawg?ggethefé y app?fggﬁéﬂﬁd néar-tangential

di shdaduthémg. the stress over that broad area. The

spirally configured driving and driven walls are

orientedto direct a major portion of the _appl

to¥1%|u‘éa%1/]b§PBiHiLFéFIL9nﬁoF-ﬁaI""ht18 by R Smdseniar Goith iggred drive
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near -tangential engagenent . [009] I'n many
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systeml t.he dri r drlv
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rel easably engage the fastener on the driver
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eatur e has been attenpted in several different

typ@3seﬁeta$tdﬁéﬁsxehmruagﬂqﬂei 8ssshoensi n U8 Ratample, as

Nos, . 6,199, 455; 57,654: and

t REhPYT8 pit el a K& ‘g?%% o?o?rbsézégg 3%Enser e#g;égh and

tQ@,6§@?§$8to provide the interference fit. In the

' 654

[0010] In the ‘478 patent a series of ribs 26 are inserted in

the recess to provide the interference fit. In the ‘654
patent a cap is installed over the screw head, pressed
into the recess and a detent, annular ridge 30, 1is
provided in the cap to engage the driver. In the
modified square drive fastener of the ‘455 patent,
adjoining outer walls 17 and 23 are tapered to provide a
stick fit feature. The surfaces 17 and 23 are selected

for their larger area relative to driving surfaces 14.

[0011] The “stick fit” feature allows the fastener to be

releasably engaged on the driver to enable manipulation
of the driver and fastener as a unit in hard to reach,
automated, and other applicatiomns. Once installed, the
fastener and driver may be disengaged with minimal

effort.



patent a cap is installed over the screw head, pressed

into the recess and a detent, annular ridge 30, is
wonresildedoi n the cap to engage the driver. |n PO®US2005/012250

nodi fi ed square drive fastener of the M5 patent,

adjoining outer walls 17 and 23 are tapered to provide

a stick fit feature. The surfaces 17 and 23 are

[0012]5ehect edaf opatheir iratigeitey eehael ahieves tpoditivagdratt may
surfaces 14 . [0011] The "stick fjt" feature allows
t fee f aboEpRd t H0be thel eddt 3L HHgked oRSTRE2dr | vEPS o Other

€ f%é%?"%?”@ﬁéoPeﬁéséhe di i MBLigANdf agheRe18%1@ from the
unitin hard to reach, aut onat ed, "and ot her
appd @atptanem, Ozeeh nat afitedt tiey f dst efier abbdedrpwepose of

may be di sengaged with mnimal effort.[0012] The 645
pa%/aé?ﬂellrtrﬂﬁ e g?h&lrlgﬁggmf os‘?{i g%ed%%ﬂv‘%ﬁyl%eghe recess
f ggredyidyiheng nshal l@lgrek, renovedsi@lde ot B8E the driver
surfaces of the recess. Although it isn't clear from

t hex idersorti den oatheuchherdr st rapaht baxfied thbelPurgise There
of. facilitating.the _enga nt_ o LVer,.Ln

et B 0P BN n e YT ppfabRe for ehe
drgwesoss | et plricen ddkera t haniskr diight edtalre on this type

alignnment. There is no indication that suc draft
\/\@Rﬂ?dfaétﬁéléa-f or IPhef e péde o‘Fu%ﬁ?%%Fﬁ‘gnéﬂé&tst ?%k up to 6
fijegt&ad Ur ¢ oned:hi st Vpe-of f st et LBufiactbd hBeeded and

suggested draft of up to 6 degrees, is far in excess
ofwaditd \wignd fieamedgediahdriieukd wighi fiheanppypose of the

interfere.with_ the.purpose of the spjral, i $ila .0
SR ARPER L E AR A 5 ovT AL BrgSenaht bf Fdrovide
drdy@igaishd asEenele alengeanaaxt engdatkrsy f atengr ea asxtended
opposed to the tangenti al _engagenent of X
surface area as opposed to the tangential engagement of
other drive systems. It is therefore needed to provide a

suitable means of providing a stick fit feature on a

spirally configured fastener.
SUMMARY OF THE INVENTION

[0013] It is the purpose of this invention -to provide an
interference fit between the driver and fastener in which
the recess and driver surfaces engage aléng a spirally
configured surface. In order to accomplish this purpose,
the recess is dimensioned as close as possible. to the
standard spirally configured recess to accommodate
currently available drivers. The lobes or wings of the
recesgs are formed with an installation surface and a
removal surface. Adjacent wings are separated at the

inner radius of the lobe by a transition surface. .



ot her drive systens. It is therefore needed to provide
a suitable neans of providing a stick fit feature on a
weoepbesalé2so conf i gured fastener. SUMVARY OF THE PRIVENTI0SMI2250

[0013] It is the purpose of this invention to provide

an interference fit between the driver and fastener in

whi ch the recess and driver surfaces engage along a
[00141SPid abbieeqnbi Qi edhsarf@gence nrarderci® aeeampkish surface

this purpose, the recess is dinmensioned as cl ose as

passi bbestouthedstandarad shiglt | yrebdnf icfurge tece@Ss imo which

acco date current|] availablg drivers. The | obes or :

Wi IS THRCT ctbssnar BOF bPReaT bR &RERRSt S aA%h oPPosing

sWLace @kh asheravak s f agegnidiaceslu¥edds arBe standard

separated at the inner radius of the |obe by a

t rérisiar omiddr foe e irGeHAebie génerat aoamalnteaiReent® to a

fit e fransitipon.surf i's tr e i : :
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baiiiom efuske arcesstdetarancoppdImgtheansating transition

surfaces is slightly_reduced. The standard driver wl| ,

beEYHSEFRDIOE | ghﬁ NSFHEEE manndfigp £8 LprenRt BFhfheq while

depth 2f § 81 Whigh thedgduced RN WddrSBUSE AN upper
interference wt'h the mating transition surfaces on

t hpahringr of Thilke i seaesenpl | shredthwhki |reammien mazi hgtaak fit”
cggn ein djnensionwic oss. .t he .upper %pem
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prapd ety Wi houkuapReeciaadlay eldaidment het desier eichdudllation
surface area engagenent at the installation surfaces .
BRIVEFE S¥ESCRI PTI ON OF THE DRAW NGS

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The coupling of this invention is explained in more
detail below with reference to the accompanying drawing,

in which:

[0016] Figure 1 is perspective view of a flat head screw having

a spirally configured recess;

[0017] Figure 2 1is a perspective view of a flat head screw
. having a spirally configured recess modified according to

this invention;

[0018] Figure 3 is a top view of the flat head screw of figure
2;

[0019] Figure 4 is a sectional view of the flat head screw of

figure 2 taken along section lines 4-4 of figure 3;



[ 0015] The coupling of this invention is explained in
nore detail below with reference to the acconpanying
wdnreosimeeeoi n whi ch: [0016] Figure 1 is perspecPCYAISH06/M12250

of a flat head screw having a spirally configured

recess; [0017] Figure 2 is a perspective view of a

flat head screw . having a spirally configured recess
[00201708l higd 8ccy df NG IS Vet oy [H0W8L H @M €o3ming a .

is atop view of the flat head screw of figure [0019] ‘

Fiiureh 4upeda igecepoabrugteenofthiehef 14t hisedd serewy off this

fi%gretz. tria.ken al ong section lines 4-4 of figure 3

| %} ]I’—?g’ure 5 is a perspective view of a die for

form ng a punch used in construction the flat head ‘
[0021s@FRyurd & his knpehtipertif@02Ajewrigfure diesbdank prior to a

perspective view of a die blank prior to a wire EDM

opErR (B! IR 1P gure 7 is a schematic view show ng

gaugi ng of the die; [0023] Figure 8a and 8b are top
[00227aNngk ipnad i et ibey @ Hholi B 8a®yingd¥f the die;

[0024] Figure 9a and 9b are top and secti onal vi ews of

the die of figure 5 machined to a predeterm ned depth. .
[0023 IDESCRIFET| &N eRdTidR FREFERRED2ENBEBIVENNIS)vigeespt the die

Fi gure: 1 J1lust es an exenplary threaded fastener 10
Gedg 43

havi ng ank wWth threads 14 fornmed at one end
and a head 16 with a recess 18 forned at the other
[0024]errligultee feadnd6 dnyaie topnedd mexrtdomedntviomes of the die

t wo- bl ow header chine in which the end_of the wire
iE Triptte . HagBE e b MO St G e e e | <

supported in. a die of

DESCRIPTION OF THE PREFERRED EMBODIMENT (S)

[0025] Figure 1 illustratés an exemplary threaded fastener 10
having a shank 12 with threads 14 formed at one end and a
head 16 with a recess 18 formed at the other end. The
head 16 may be formed in a conventional two-blow header
machine in which the end of the wire or other material
from which the fastener is made is supported in a die 6f
the header machine and its head end is impacted, first -
with a punch that partially forms the head, and then with
a finishing punch that finishes the head and forms the
driver-engageable recess. The recess 18 is illustrated
as having a central portion 20 and a plurality of
radially outwardly - extending 1lobes (wings) 22. - The
recess in the embodiment of Figure 1 is formed so that
each of its wings 22 has an installation wall 24
(assuming a right-handed thread 14) and a removal wall
26. The installation wall 24 and removal wall 26

preferably are formed to be substantially vertical,



the header machine and its head end is inpacted, first
with a punch that partially forns the head, and then

Wi2003/1@6%60 ni shi ng punch that finishes the headramaS2005/012250
forms the driver- engage able recess. The recess 18 is
illustrated as having a central portion 20 and a
plurality of radially outwardly extending | obes

(WMES)i 6d - oTh & THREEES E?pﬁraﬁiﬁﬁggﬂbnﬁi‘t <ol iFhgYER11 surface
is formed so that each of its wings 22 haS an
i ieaed il otonathe 24l qnmsind iep . Bixgist - A&nddee t I9caed - The

1 nd a penpval_wall 26. The inst.allation [l .

AP TRHbVaF KPR b hory SR8 TS 13 BEnital bottom
sustianbial | y Ther ti£al aUef i piut@rorefdiosd yeach wing may be
approxinatin%ég cylindrical surface parallel to the,

| GIIEUT SR teki HFLONVIAFe dcr EWPOTREY ot RBYFdf tHRRSition 30

r %ﬁ?éﬁytﬁg q?lfsg%qgakﬁﬁoﬁx G cab, batiomuglta 28yaThecs of
radially outer end of each wng may be contoured to
pridwe deiagsnoditse yrevevedailsansitdlonie3) &et wesert Heransition

installation wall 24 and renpval . wal | f the wing. .

T T 58 s PRFERePn oS B T LAl OF 1 MRS o Gl PPag wing 22
beieerhd heerhdsd Bl a1 ops Bkl tR4 abxenaaWalen22 vl 22. It
the renmoval wall 26 of the next adjacent wing 22. It

stehulldbe deder yndeusthad t Hehdtveriticon Amyepéion may De
Inicr%’cﬁgc%a ?c!l ni}lhﬁ:%%%%giefd[asfa?g’géﬁefg @nWadew:l\./é‘élo‘FarE%iety of

of "confi gurations including recesses having one
noden fi dgsa tt Tondi cinanldirone wfcddweds ndHabiag i aoneor or more

renpval walls 24, 26_is provided with a spjrall
COMRAR elnselriatt SRpBOSEE 106 FRS: ciiStab B eh gr removal

appligation i sehown igydy e e i oWgies®@y contoured
relrable "stick fit" for receiving a
segment.

[0026] The fastener 20 of this application is shown in figure 2
and provides a reliable ©“stick £fit” for receiving a
standard spiral driver in an interference fit. “Stick
fit is provided by constructing a limited interference
surface 40 on the transition surface 32. The
interference surface 40 is formed at a draft angle 6 in

the range of 1°-2° with the axis 41 of the fastener, as

shown in figure 4.

[0027] As can be seen in figure 3, the opposing interference
surfaces 40 will provide opposing tapered surfaces within
recess 20 at the lower portions of transition surfaces
32. The recess 20 is constructed having a substantially
standard sized opening across the top of the recess of d,
but a reduced size of d, at the bottom. The interference
surface 40 causes an interference £it with a spiral

driver, as the driver is fully inserted into the recess



standard spiral driver in an interference fit. "Stick

fit is provided by constructing a limted interference
weunfsaoe2640 on the transition surface 32. The PCT/US2005/012250

interference surface 40 is formed at a draft angle g

in the range of [-2 with the axis 41- of the fastener,

as shown in figure 4 . [0027] As can be seen in figure

3,0.thes QpROSLRY iRkerfrerenee ssudaeesodDywwhenpridw dériver
opposi ng tapered surfaces within recess 20 at the
| bmerfybly i onssaxtad adsi t EBR stRFages ¥ 'Fﬁ’@ eftdsk fit”

?ggg %ngﬁtvﬁ;“ £d hal"ﬂtxﬂa-%tal&%b%c?é%“ aldey skardaid from the

ACT 0SS of the recess of d , but
agheddeed b zguetad2 aéngt;d@etb@t’d; omf Thestatkatépencwlls 24

surface 40 causes_an interferenc it.wth a s
dﬁn@erre%"%%ewéllllx?er%swfll‘}?ﬁ y&“ﬁsglrtlé’&ni%t%u¥ﬁaégg of the
rgg,gi 20. Since the interference occurs only when the
driver is fully inserted in the recess 20, the "stick

fit" feature of this invention does not detract from
[0028]t e sorflace to smaﬁaéécéngageﬁbﬁt 5PPPKEHal FHELGRES 40 on

Sﬁgﬁgggélggytéégp @@ll%b2g1¥%t%mkpeoﬂé£¥tfgn is used to

TS ef n order  to manufacture
t G%nfs%%%@&d sugafaces 4Robn 5or,anss t Ebowsurifracéigarea 5, - for
wre operation is usedto co struct .a die or_ ho
5@01&15 ERsWANPN Pi gavecs T P or'thg % aecp?usnsch%f this

\9% %81 té:’i%l necessqof “T‘h% 'h@%e'ﬁd Ok CabnPeraaded from a
ho is constructed froma blank 51 of steel bar

staekk far efaspkel dee i slebck on§oby eFm@nlfoh ¢#¢ inch long
A e
tolerance of one inch +.0005/-.0000. The ends of the
blank need to be parallel and square to the outside
diameter. Close tolerances are necessary to ensure a
successful wire EDM operation. As shown in figure 6, a

central bore 52 is drilled axially in the blank 51 at a

diameter less than the d; dimension shown in figure 3.

[0029] The fully dimensiéned and drilled blank 51 is then
positioned in a wire EDM fixture with the wire inserted
through the bore 52. The wire EDM is programmed to cut
out a block of material to form a die cavity 53 in the
shape of the punch for the spiral recess, as shown in
figure 2. To achieve the wgtick fit” configuration, the
top opening of the cavity, between opposing interference
surfaces 40, will be to the dimension d; and at the bottom
opening of the cavity this distance will be to the
dimension d,, where d;> d,. This tapered configuration is
formed only on the transition surfaces 32 to generate the

interference surfaces 40.
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bl ank need to be parallel and square to the outside
di aneter. Close tolerances are necessary to ensure a

weoeuoesaseXsol wi re EDM operation. As shown in fi garasg05/012250

[0030]

[0031]

[0032]

a central bore 52 is drilled axially in the blank 51
at a dianeter less than the d i di nension shown in
figure 3 . [0029] The fully dinensioned and drilled

bliankyRie# Scd hednpositt 0pad BHed i vEDNM foXt B Vbt Ro the
the wire inserted through the bore 52. The wire EDMi s

prd@@ﬂamvﬁedd@pthutfquut faripingk cof PRRter i @ot oslrlféwm a It is

f@éﬁ% 5%0'nlgggF%gagﬁeOfséqgkgﬂﬁ g% f%%e <ti (:fﬁh the

rec as shown 0 ac

fléﬂidﬂﬂﬁ@(ﬁﬂdﬁﬁdﬂ1 T&eléﬁwt@peniﬁggaﬁetbpocavatppec1allzed
bet ween opposing interference_surfaces 40, wl|

tH§Qﬁlﬁﬁuﬁ%ﬁ%QQ|azﬁ%ﬁ%t55h%n%o?tBﬁ?BﬁeﬁFnésoFOPﬁgruCted in

C@ﬂf&htgﬂééﬂféﬁéngg wid | iped® Lbedigmengdons g2, a standard
wher e Thi s tapered configuration is forned

omai}_:yLr@rl tfestenesi tlilon Sow f exesp32. t @gyeabeune ithefigure 1.

t erference surfaces.40.[ 0030 der constr.uct
(R Teavid AT ROt 50 Y0V ERE BeshPEAaanrR Faronce is
f ardiRG R PUAREhdf Aot sghowaphlsltls Sthdpaep8At K f the gage
| ocate the sticking point at which the sticking

ocR@ts. ab Bcueedt [iss yePepet, faonpattiah ztétﬁg%@@th y of
av I ro 6 0 ru d-En

A 8! RN OOy pet OBt e mo

sEand&r¢hﬁnrmﬂcH1nﬁdwmm difcainrtlexadpbeh @s sihbws ils shown

ure 1 . Probe 56 _is inserted.into cavit 3 until ,
| bRt § 90 bar acen LAy gene Rk bhed e Machined,
d%ﬁdﬂ% dfs the 38083 SR e8fpéSc8Sed ashhPanpekntekeaMor 60
whi ch the depth y of the C&VIEY Is determ ned. The
il

upger 6Bacan 52 of'Ct hestiwbe hardness tester. This process

permits the reliable construction of multiple hobs having

the same dimensions.

A punch is then constructed by pressing the hob 50 in a
power press onto a soft steel blank, as is well known in

the art.

While the invention has been described with reference to
specific embodiments, the description of the specific
embodiments is dillustrative only and i1is not to be
construed as limiting the scope of the invention.
Various other modifications and changes may occur to
those skilled in the art without departing £from the
spifit and scope of the invention, as defined byA the

claims.
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50 is then machined to obtain the depth y . This is

shown in figures 8 and 9 . Once fully dinensioned and
woreisimed) hob 50 is hardened and tenpered to BCT/US2005/012250
hardness | evel of 60 to 63 on a "C' scal e hardness

tester. This process permts the reliable construction

of multiple hobs having the sane di nensions. [0031] A
punch is then constructed by pressing the hob 50 in a
power press onto a soft steel blank, as is well known

in the art . [0032] While the invention has been

descri bed ruistneef engncegt @ speekkbisC ehbodinEds, thehave a
description of the specific enbodinents is ,

i IRast ¥k | vaterfergnge sthbt widhbearomstsasdditaesl driver for
i 1 e f i lLon, varj :
o o S A B e oy ORtur TS (ks BkeFrage. said
I NEddteeresdt Watrhagt adeprehkngriftlomat Heorspitidiragld agdpe said

of the invention s defined by the clains .1 . A |,
fa*é%aéﬁ%rCH%FHBCEeaeé@s‘él%nEP?u&e&F% haveed g tithF end,

et f eeenss fHalviMd Na akea3s9al gteek dbh vahal o plurality of
renovabl y engagi ng said driver and said fastener, said
f astregrerradiabngng shankrdilyh fadmorgie udenakadxpsortdand each

hank . d_havi h f d d
P CHRSHRE! HBRL SE R LR, dA M enovan

wiwylsl r aghat wigeubwang! ydnfarhiree eenttlgdt peEt 18Ast one of
each of the wings having an installation wall and a
r sy at et 1 L2 HED wWPHgECReVRg dEHiSy i ngs thafeghent of a

| e@strne Ofs d Reddist allabion Oinsemoua, val ls def i nes

‘a segnent of a spiral, sald recess further conprising:
a transition surface connecting said installation and
removal walls of adjacent wings, said transition

surface extending from a top portion of said recess

to a bottom portion of said recess;

an interference surface constructed as a portion of
said transition surface, said surface having a first
radial distance from the longitudinal axis at a top
portion thereof to a second radial distance from
gsaid longitudinal axis at a bottom portion thereof;

and

wherein said first radial distance is larger than said

gsecond radial distance.

2. The fastener, according to claim 1, wherein said
interference surface forms an angle with a line parallel
to said longitudinal axis 1in a range of between .5

degrees to 2 degrees.
12



a transition surface connecting said installation and
renoval walls of adjacent wings, said transition
weuodsaoeeext endi ng froma top portion of said PETAS006012250
a bottom portion of said recess; an interference

surface constructed as a portion of said transition
surface, said surface having a first radial distance

from thenbongl dudhdial a1y 108 POLLIAN f heeaheie saig
a second radial distance fromsaid |ongitudinal axis .
atracgsst om gormiedn havamenft raaral et esur Szt es f dignetrically
radiagsgastggge IS EgrEE% t han §9id gfcond rfdial urf

di 8PBAZEY °TOTRe SPASt ERSF S adEst ditiy t 0 T Ay qiice surtaces
whenekaidabgpbet eyl erenee tIvhf ata faes abpgitee Wd hform an
a line parallel to said longitudinal axis in_a range - .
of IBEeReBReNSedégEetd tho a2 dcgafég’reéfe@r@trmﬁe# &9 epregage said
acgording to claim1l , wherein said recess is forned

having transition surfaces dianmetrically opposed

across said recess and said interference surfaces on

sai d opposing transition surfaces cooperate to forman.
interference fit with a driver constructed to engage

satd retess fasktengmhe pasasing ateordiagnt @.cl ahgrein said

mfﬁ@%@féé&ﬁc' nt %&E%SQ%? fgx%f a%%%[s rr%fc QS LYCt €060 4o an
provide an | RterFerence fit only at & forward portion
of isaédfdrénee abd balgl hawasFddkwiimdveforttd dravwsef asaid driver

surface to surface contact with said wings at a
re%?aartﬂ’ p%f)t“?‘&nséfldsa :al"fﬁlrvélo_ have a "surface to surface

contact with said wings at a rearward portion of said

driver.

5. The fastener, according to claim 1, wherein said
first radial distance is constructed substantially
according to a standard recess opening of a spiral type

recess.

6. A method of manufacturing a fastener, wherein said
fastener is constructed having a shank with a
longitudinal axis, said shank constructed having a recess
formed at its end, the recess having a central portion
and a plurality of wings radiating outwardly from the
central portion, each of the wings having an installation
wall and a removal wall, the wings being configured so
that at least one of the installation or removal walls
defines a segment of a spiral, said method comprising the

steps of:

13



5 . The fastener, according to claim1 , wherein said

first radial distance is constructed substantially
weaeedrdé2sg to a standard recess opening of a SpPCTAIS2005/012250

type recess . 6 . A nethod of manufacturing a

fastener, wherein said fastener is constructed having

a shank with a |l ongitudinal axis, said shank

constesed eeubemhdd a resessndorded akckts eMlade having a
recess having a central portion and a plurality of

wi ngs r Rdedetsymdnesadgngtiriom t he central portion,

each of the wings having an installation wall and a

renoval wall, the wi ngs being configured so that at

| eastdwhkl gig t Ae Rrdadl bettecorf xom r@nberl twald scatefdmest said
a‘segneg&agk.a spiral, said nmethod conprising the

steps oficonstructing a cylindrical steel blank having

a predetermned length; drilling an axial bore froma

top to a hottomof. said blank; inserting.a wire , ..
Ly oURI BT 0 Bt "% BFOORER rE SR BON OFGF apFaRiding an EDM
machi ni Bgegatdongcess using said wire EDM operation to

forma die cavity; in said nmachining operation
constructing a transition surface connecting said

i NSt ald @i rohngs 1 @p¥ak s¥aliksngf sadi@Gante WH@SopSAhfion to
transition surface extending fromsaid top portion of

sai d bofermoapbgteorppdttiion of said bore; wherein said
transition surface is constructed having a

in said machining operation, constructing a transition
éurface connecting said installation and removal
walls of adjacent wings, said transition surface
extending from said top portion of said bore to

bottom portion of said bore;

wherein said transition surface is constructed having a
first radial distance from the longitudinal axis at
said top portion of said bore to a second radial
distance from said longitudinal axis at said bottom
portion of said bore, and wherein said first radial

distance is larger than said second radial distance;

determining the level 1in said recess where said

interference fit occurs;

measuring a predetermined depth of said recess from

said level where sgaid interference occurs; and

machining the top of sgaid blank to said predetermined

depth.
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first radial distance fromthe |ongitudinal axis at
said top portion of said bore to a second radi a

wdizetsaneso f rom sai d | ongi tudi nal axis at sai d BOTAUS2005/012250
portion of said bore, and wherein said first radia
di stance is larger than said second radial distance;
determning the level in said recess where said
i g erf ef epeenbist ACCHESuEFRABUAENG aF piesies ey Nbredrding to
dept of said recess fromsaid | evel where said
i ntlerfrer@nciundeer scompl fiedi FagSERR ®Bp of said
bl ank to said predeterm ned depth .7 . A nethod of
manuf acturing a fastener, accordlng to claimé6 ,
furthamdenapglﬁaaythﬁﬁnheﬁpcﬁOIMaadeﬁbn§a§éP@ 5 &hie cavity
to forma hob havi a, die cayity for use in formng a
punch; ¥9oF nffgy € A2 B sal "hob. 8 . A method of
manuf acturing a fastener accordlng to claim8 ,
further co r|S| the step of rmng a recess on
the <RZAR hégl&nﬁhﬁ él%)A net hod of
nanufacturlng a f ast ener, accordlng to claimé6 ,
wherein said interference surface is constructed to
forman angle with a line parallel to said
|0®gltumlmatmmﬂsnﬁnmanuﬁBQEumﬁngeEmeéastsndegr@@§Qﬁ§1n9 to
2 degrees . _10. A nethod, of man fac uring a fastener,
acebr#mng: t BUEFAFH GOTPRARIRENT ﬁiﬁ FBcBSS is forned
having transition surfaces dlanetrlcally opposed

across said recess and said q}erfegence surf aces on
sa|dﬂﬂﬁmﬁﬁgu?tqq%%ﬁq i9%h the shank by using sail punch.

9. A method of manufacturing a fastener, according to
claim 6, wherein said interference surface is constructed
to form an angle with a 1line parallel to said
longitudinal axis in a range of between .5 degrees to 2

degrees.

10. A method of manufacturing a fastener, according to
¢laim 6, wherein said recess is formed having transition
surfaces diametrically opposed across sald recess and
said interference surfaces on said opposing transition
surfaces are constructed to cooperate to form an
interference fit with a driver constructed to engage said

recess.

11. A method of manufacturing a fastener, aecording to
claim 6, wherein said interference surfaces are

constructed to provide an interference fit only at a
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surfaces are constructed to cooperate to form an

interference fit with a driver constructed to engage
weaid/wesess. 11. A nmethod of manufacturing a Pastsz®s/012250

according to claim6 , wherein said interference

surfaces are constructed to provide an interference

fit only at aforward portion of said driver and to

al $ oW, 88k dpdi-tYeh toF hayesagsyibacedo suirhacewC tixCtariver

with said wngs at a rearward portion of said driver.

12to fharee hadsetfaaautacsurifagea chasestewitdiccmidgl nginas at a

claimé6 dv\hoerrei nnsa%d fiésérrgdlifal di stance is

cOnSPTTRTR P Lot AnT a?ﬁ/ aceor Thg to a standard

recess opening of a spiral type recess. 13. A nethod

of manufacturing a fastener, according to claimé6 |,

wherein said step of neasuring a predeterm ned depth

of 1zai A r meebedf radin mandfhevetringere faswéwer, according to

interference occurs.further _ conprises the.steps.of; .

cormsthct i%g a"BFEGehavidi a s'r?i?fpsé: corgfdednt Ftehagee s

st awlar shspdd abuBELYAE L 20PN AdNIM P ChI RG a5FaG-d recess

probe with a gage for nmeasuring a distance into said

r eeewing ohizherbral i wyeefeeend®-fit occurs; and

inserting said probe into said recess.

13. A method of manufacturing a fastener, according to
claim 6, wherein saild step of measuring a predetermined
depth of " said recess from said 1level where. said

interference occurs further comprises the steps of:

constructing a probe having a shape consistent with a

standard spiral driver;
operatively connecting said probe with a gage for
measuring a distance into said recess at which said

interference fit occurs; and

inserting said probe into said recess.
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