WO 2005/ 106260 PCT/ US2005/ 012250 SPI RAL DRI VE FASTENER W TH FRI CTI ON
ENGAGEABLE SURFACE BACKGROUND OF THE I NVENTION 1. Field of the Invention
[0011 This application relates in general to drive systens for threaded
fasteners, tools for their manufacture, and drivers for applying torque to
such fast endY@200RK¥&0 specifically this application rel a?ggﬁlﬁé’o?’&éﬁ?ners
that enploy w nged type drivers. In particular fasteners having a recess
that provides spiral driving surfaces. 2. Brief Description of Related
Devel opnents [0021 Threaded fasteners_comm in industrial

| d
appl i cations {ypPRERRY BREVE SRGHNRR MoRer FROGFSON, PRFAREARIE GHREAGE under

hi gh torque | oads. Such conditions present difficult design considerations,

particularly wth respect to i e particularly,
wi th threaded fasteners havi nag‘gﬁﬁg{)%ﬁ @?V]Sfa rg@@;s in the fastener
head. ldeally, such a drive system should be easily manufactured, both as

to recess and head rgedaebfythse Ivetdntaior 0 associated tooling for form ng
the fastener head and drivers for engaging the recess. The strength of the

head of {he .fastener shquld.not b adversely affected hy the recess. The
PSRV B Gt T b e R H R R RIS et
recess. The dritweeadBd regessnewhien dodied, rohoutHeidi Shdnbid@- e Stahass

| oads uniformy to avoid formation of highly |ocalized regions of stress
that mght res@révers de?or RRPLGANSE tHEIYecESs, SHP dfpfERNeEE - bot MOTPeadi ng

to premature failune;ehiipe diieve sistamich MR:RAQH 106260 sPETLLS20954012250
[003] The drive system should resi'st camout of the driver from
employ winged type drivers. In particular fasteners

having a recess that provides spiral driving surfaces.
2. Brief Description of Related Developments

[002] Threaded fasteners 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easily insertable into and easily withdrawn from the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 thevrecess, or driver, or both, leading

to premature failure of the drive system.



the recess when the fastener is driven. In many applications, it is very
i nportant that the fastener nust be capable of w thstandi ng several cycles,
as in applications where the fasteners nust be renoved in order to repair

or replace to renove and replace access panels. The fastener drive
systen1ideaP®§2§ﬁ&JP8§ be capabl e of such repeated cycli f§ VBSOS 1y in
envi ronnents where the recess may becone contam nated, painted, corroded or

ot herwi se adversely affected in use. 1In such environnents it is essential

2 Temoall OBt oCTRRE TN T e Rty SR Ar CAB OBl i BE SOBL BHITEr b Phpabl o

of applying evefhdi ghefed£Vaitten Ofthborquetéheﬂ regovapgvéne fasteneafiany@s may
occur when the fastener is over-torqued during injitial_ assenbly, or where
corrosi on devel ¥R EHREIRNG ntidy fligc¥edy LRBCERFAGeBP2E nFRRIE2SHRISF T nal

cycling of the @éseeyﬁsgleC06@0n%ﬁttashaﬁdphgcegebe%@as%d,c%rsessa%n the
fastener. Were one or nore of these, and other, characteristics may

present conpet i arRpPXiorati dursatwhers, Ub@nﬁﬁéﬁﬁSESSOWU§hebelnemQVQd of deﬂmer

may be made. [004]re agrleg q&ar%£2§s ggg drlveEOconfl ratlgns %%
conmbn use, inc Udin a nunber Sros® -Teétesses, suc ose scrlbed

in US Pat. NOacé’élséWIBaxﬁ&‘é.t h ehe afagtendt SdrPBé sj}@terﬁ; 263a:513ﬁ should
(Muenchi nger) and U.S. Pat ) <§Hg74 994 Tonahty%% Q her fazteﬂer,
geometries i nclRfle CaRIE I85e Yohet'FPERLER S d@GEFEGEAFhY U XS Pat.
No. 3,763,725 (Rer{aithertttfl whbbed tiiei Ve S¥Sd eRByaSoe SRECT EBRFahindt &, Pat .
No. 4,187,892 (Sinmmons). Also anong the common recess configurations is the

Allen 2 WO 20057 1062B0 FEHISPO0S Orpesyise adversely affected in use.

In such environments, Vlt is essential that the drive
system maintain driving engagement while applying torque
in a removal direction. It may be necessary for the
drive system to be capable of applying even higher levels
of t‘orque when removing the fastener, as may occur when
the fastener is bver-torqued during initial assembly, or
where corrosion develops at the interface at the engaged
threads,‘ or 1if 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 considerations, compromises of one

in favor of another may be made.

[004] A wvariety 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



systemwhich is essentially a straight wall ed hexagonally shaped socket
receptive to a simlarly shaped driver. [005] Wth the exception of the

ri bbed systens, the walls and faces of the driver and recess typically are
designed to_fit closely with each other in an effort to achieve face-
to-face cont™tI00¥t%Me driving and driven surfaces. WthPCHPSWEY412¥8ss
fasteners, such face-to-face engagenent can occur only, if at all, when the
driver is properly aligned and seated within the recess. As a practi cal
matter, however, in order to enable the driver to be inserted into_the
recess, there F¥EESBarRighnii§t epeeRbil % AtHfdgNieMiddrt FE*RAGN2LOY6] The

necessity for §H9§e&|§ééﬁ$@eréée;@a/i% Y e eihiigdly ¥hifedegesras having
substantially vertical drive walls, as in the RE|Yand 725 patent and Allen

head systenms. In all of these systens, the practical result of the
necessi thPOBdr Yith thearcxseptiont nft WthstHmadhl syHerng o-thaceal bf oaddar ea

cont act betwee i c c 3 d aghi Lf at
T A honet tarEs BB fBE BG,EECERG (RUELETEDpLSa 00y AT AMALESRD L B
the recess inftthecheadlynwatlreemeh oftetr rigsdnt :fifloypoitat aghielenéacent act

h han f -to-f d ) . __Ih I f .
Lypi cal |y 1's SEBSEAREI SrTG=CF cRE TRartoril 1o AR £5 1 5o “WBheagE, Moch

Consequent |y, wheps-tecgue fasepptied Buchheadeiverfatbeehgageserppbhnd to
the screw head tend to be concentrated in_localjzed areas wth resulting
hi gh | ocal i zed°SFPEssPELY Sucf | 8Eal #2ed “Whegh EPPesSr 4K plisst PERPEY1def or m

the recess, foLfligfeal AW 9LaidelidriQr MRbi oRsedfsul tinfkg 4 npRheratyie,
uni nt ended di sengagenent of the driver fromthe recess. . The Fbre90|ng

difficulties hmattdeen havsoypy,zethi wrdes %ot enfbleexdrpl drives. tRatbeNo.
2,248,695 (BraQEQ@¥Qed into the recess, there necessarily must be some

clearance between the two.

[006] The necessity for such clearance is even more critical
with recesses having substantially vertical drive walls,
as in the Reiland ‘725 patent and Allen head systéms. In
all of these systems, the practical result of the
neceggity 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 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. Such localized
high stress can plastically deform the recess, forming
ramps or other deformations resulting i1in 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 ,



3 WD 2005/ 106260 PCT/ US2005/012250 discloses a screw head and driver
arrangenent in which the driving and driven faces of the driver and
fastener, respectively, are curved and | ocated eccentrically with respect

to the scre t he Bradshaw fastener, any "suitable curvature" such
as circul ar%oé)i#'(%%o‘%g} ral may be used as long as it is CLARERY128°%i nd or
| ock together by frictional engagenent. Notw thstanding Bradshaw s
teachings, later fastener drive systens, as those referred to. above, do

not appear to h ve %d%%t ead sghewBr aeg%haa\l/}/lé eggp_\ifg 31; glell in% on friﬁ:itci onal
engagenent. [O AT e sysf%m Or maXim zing the ﬁnggé@% FeBurtic® area
bet ween the dritker andrirecessl id&ridescrideed iof WHe dRatwed arld. £ Hs5t1Fne645,

which is comonly owned with the subject pplication. The disclosure of the
"845 patent | TSRESTATPLYed 357 { RIECSHPRIEALPRCES IO e Vit ess

and driver of thapl@45 thatat sakeywCanskl UCtTRILMEt BradPhdw! # ¥stctid guRd
engagi ng surfaces.. [008] The advantages of the invention described in the

1645 patent ar'EudabdeedByratonts"grIRy ahectFTWialy andlesi weiradumagces of
the driver andr}{e;a/stugggr 'ad e.sl%‘a i yely;e tqg CBPE%HE%&O s%g_ggnt%pf kPl ral

and, particul a , I'na spiral” configuration that enables a substantial and
generous cl ear angrethetrwedry t hier trti Mmeralanceridegemendss  duRogl i nsterrtdigry and

removal of the driver but in which the full eated driver is permtted to
rotate to take RRFIRY Sclbed IS Thekpf r 5?3%88??-’911 i ongY FgTﬁe &5 ve

wal | s of the dringde ardfdheedrtyeabeigagdabliradpsedf tbheravecesdopdedl such
that when the spiral walls engage, they do so over a relatively broad area
t her eby applyirﬁfe Bradshaw eaching of relying on frictional

engagement.

[007] A drive system for maximizing the engageable surface area
between the driver and recess is described in U.S. Patent

No. 5,957,645, which is commonly owned with the subject

~ application. The disclosure of the ‘645 patent 1is
incorporaﬁed 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 ‘645
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 drive
walls of the driver and the driver-engageable walls of
the recess 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



and distributing the stress over that broad area. The spirally configured
driving and driven walls are oriented 4 W 2005/106260 PCT/ US2005/ 012250

to direct a major portion of the applied torque substantially normal to the
f ast ener radi§%0mjhh little, if any, reliance on frictional,

near - t angent ) 28 ¥4 ement . [009] 1n many applications iRETHTZS0R2Ehi ral |y
configured drive systemis used, the driver may be power driven or

required to be inserted in locations of limted access. In such situations,
there is a need to rel easably engage the fastener on the driver in advance
of installationf%o diHeEtthd dFPVEF c&Frbécse®fas e i mrtissh teofquas

vell as a driveihstHHSia13Y Goridal” tfoeameg erdlasReen-Aiamied, 1 sgveral

different types of fasteners, for exanple, as shown in US Patent Nos.

6, 199, 455; 4, 457 654nwnd 210878, J001Grirhirhal’ 478nparemangenterdles of
ribs 26 are insgiééagdékt the recess to provide the interference fit. In the
'654 patent a.c s installed over the screw head, pressed into the
recess and a detent, annular ridge 30, is provided in the cap to engage the
driver. [@0%he Imvdiry exprslgumte odisi ve fWwastbner spiréhey' 4865f patesd ,drive

adj oi ni ng outer\Mﬁ#s 17 and %3 aég tapered to proyide_a stiﬁk.fit f eat ure.
The surfaces 17°HNF™D3 *4r e “§&6Fect 88° foF YHei MAar §&r BPESTr eFRITR Y

driving surfaceseqrdd0dd] bdhensektel fint 1detivhe df ovEmitheal fasdéaner to
be releasably engaged on the driver to enable mani pulation of the driver
and fastener asi@ $#FR FHEWRLPID rdRIE 1S oA aRel R FRR L ApPIFRSR i ons.

Once installed cfidersdasianen angk ditiady MBY DevdHaengnosdsma1ithdidy N
‘ that the driver can be used as an insertion tool, as well
as a driver. This “stick fit” feature has been attempted
in several different types of fasteners, for example, as
shown in US Patent Nos. 6,199,455, 4,457,654; and
4,084,478.

[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, is
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 applications. Once 1installed, the
fastener and driver may be disengaged with minimal

effort.



effort. 5 WD 2005/ 106260 PCT/ US2005/ 012250 [0012] The 1645 patent indicates
that the a positive draft nay be fornmed in the installation, renoval, and
other surfaces of the recess. Although it isn't clear fromthe
description raft may be for the purpose of facilitating. the
engagenment Sﬁ‘é%bﬁ%wgﬁgver in the recess or providing a dEﬁT’Q@zoﬁ?"%I"a?Pi t ude
for the driver orientation other than straight axial alignnent. There is
no indication that such a draft would be used for the purpose of providing

a "stick fit: feature_on_this type of fastener. In fact fhe suggested draft
of up + Q9B 2hehheeesp e Brnant Wi saless Shuk thsuitl BEF Hebta HReE Het! d
significantly batecbenedw LA t RRepuripesaldétite, SpewalalNstahdiat bbRer

surface, which is_nanely to provide engagenent of .the driver and fastener
al ong an ext enf8BHE2<eF &k e hf LR Bpp ught RE d5RgENELERT ehgaPehRBt of

other drive sygtgapiptions thehef or earigedegdal o gy O¥bde @he SHUrgllse nMeans of
providing a sti Ck;fl% feature on a spirally configured fastener. SUMVARY OF
THE | NVENTI ON feoiBitating the pugpeseent ehi shendaitviesn b Provideesasn

interference ft bg%‘@fﬁ'ﬁge gri }ﬁgérggd L@Stf%it& e"‘h%§9 H&‘% r8§§§§ra”d
driver surfaceS engage ar'o g a spiralTy "confrgured surface. Tn order to
acconplish thisrpemypetsison dheeretkss issrdiigbnsisoried asligdmemtas pOkstrél e to

the standard spirally . confiqured recess to.ac ommdﬁé curr n%l vai | abl e
drivers. The | oBeROorPAFROS 07 TRE" FBCRsS STET oV MRH WPt hOEFSi HEF ab Pt i on
surface and a Fﬁ?ﬁ@y@ of SBibagainddpacestti cW T "arfeaep adredeids t Bgpel Nner
radi us of the [obe by a transition surface.
of fastener. In fact the suggested draft of up to 6
degrees, 1is far in excess of what would be needed and
would significantly interfere with the purpose of the
spiral installation surface, which is namely to provide
‘engagement of the driver and fastener along an extended
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 1is dimensioned as close as possible. to the
standard spirally configured recess to accommodate
currently available drivers. The lobes or wings of the
recess aré formed with an installation surface and a
removal surface. Adjacent wings are separated at the

inner radius of the lobe by a transition surface. .



6 WD 2005/106260 PCTI US2005/ 012250 [0014] To generate an interference fit,
the transition surface is constructed with a slight draft of up to 2 in
which the distance at the bottom of the recess between opposing transition
surfaces is.slJ ly reduced. The standard driver will be ipnsertable in a
nor mal nann%?”ﬁ§9@8%3 predeterm ned depth after which t FePRARB i nensi on
wi Il cause an interference with the mating transition surfaces on the
driver. This is acconplished whi | e n1n|n12|ng any change i n di nension
manner a

t f th i
oo o 1881 PPE, | aRREERE A, ik EasRbes) i AT 0L S e B4 { BPFERER 1 ace

area engagem?n]( anhQ@tht%é&' M?Ehoa s346haces s £ BRJEF dBESER BN GFi JhE
DRAW NGS (0015] The coupling of this invention is explained in nore detail

bel ow wi t h ref ehendestanehertactdonpzitiony odr dhiengeceiss Whitwhen[ 0pR6Fikggure 1
IS perspecti vetV| ew. of a fI %Eag‘ggd ;5crew r]%\il ng_.. &, QF) raI l%’h con{:agga
f—?gur i § of 25 T%

recess; [0017] a pEerspéecti ve S/ t head s&réw - havi ng a
spirally configuieskr edags wa)duhlsefltalﬁb@rdnnga t ﬁortnla[Ls mantﬁﬁt iap; tlo0048]
Figure 3 is a top view of the flat head screw of figure 819 Figure 4

i s a sectional PYPRSFFMINRA f PSP Re o <7 e fHir &efhicﬁgen APBRFESRct i on
lines 4-4 of figure 3nsé V%ZQth/e&Q‘ég-éﬁcEC%@ZOQﬁéo%ﬁmg [@02RLiFigure 5

is a perspective view of die for formng a punch used in construction the
flat head screap@fa@¢ﬁscn1 the driver. This 1s accomplished, while

minimizing any change in dimension across the upper
opening of the recess. In this manner a *“stick fit”
feature is provided without ' appreciably altering the
desifed fuli surface area engagement at the installation

surfaces.

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 gpirally configured recess;

[0017] Figure 2 is 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;



invention; [0021] Figure 6 is a perspective view of a die blank prior to a
w re EDM operation; [0022] Figure 7 is a schematic view show ng gaugi ng of
the die; [0023] Figure Ba and 8b are top and sectional views of the die of
figure 5; and 001,2937]6 Figure 9a and 9b are top and sectional views of the.
die of figWOP"/ehined to a predeternined depth. DESEHBRPONBE THE
PREFERRED EMBODI MENT(S) [0025] Figure 1 illustrates an exenplary threaded
fastener 10 having a shank 12 with threads 14 forned at one end and a head
16 with a recess 18 fornmed at the other end. The head 16 may be forned in a
convent i[883P1 t iE9®rowshddde? PREEREARIYH WAPEhOfhe® eflde off Fhef A& %Dra ot her
material fromuhhich,kbg figstensithgtiRde e SEHPPOr heddl Raed &Of tnihe
header machine and its head end is inpacted, first wth a punch that
partially forntnvértimmd, and then with a finishing punch that finishes the

head and forns the driver-engageable recess. The recess 18 is illustrated
as havi e r{Lo : jt I r;

1§ Rt POTiLon dodipd WAl toe o afadbally guyerdl ya
ext endi rrltgo?oﬁes V\/lengs) 22. é%g recessufn t he errbodéfamant ofﬁ# gure 1%is
formed so thatwirzedDMfopdratiiomgs 22 has an installation wall 24 (assum ng
a right-handed thread 14) and a renoval wall 26. The installation wall 24

W0 2005/ 1B bor 1SR 0T P ITSB et FAPG B Tt o i R e |

cylindrical surface parallel to the longitudinal axis of the screw The
bott om d00RBE Figwss smyabé @bfiared top archriecdlidpetlt omewsaldf 28he Tdike

radial |y out erognpiéjgreeasc;h avgdﬁg may be

[0024] Figure 9a and 9b are top and sectional views of the die

of figure 5 machined to a predetermined depth.

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 rehoval wall
26, The installation wall 24 and removal wall 26

preferably are formed to be substantially wvertical,



contoured to provide a snoothly curved transition 30 between the
installation wall 24 and renoval wall 26 of the wing. The recess al so
i ncludes an inner transition wall 32 between the installation wall 24 of

one wing 22 _and the renoval wall 26 of the next adjacent w n?OHZZ, it
shoul d be ufRFYYEEHP % hat the invention may be incor por SFEYSTHARI¥aded

fasteners in a wide variety of configurations including recesses having one
or nore wngs in which only one of the installation or renoval walls 24,
26 is provided with a spirally contoured A segnent. [0026] The_fastener 20 of
this applicati G§EABLBHOWT | T PFYLH e2BPTARH"HTIAE dos CYIABFArAFRe SYfaRef | t
for receiving aarafapdard, sphealigidMeiainR1antiy ecfrergnoe sbilyw " Stipgk  fi't
is provided by constructing a limted interference surface 40 on the
transition surfat&od2ofTHdie rragSereai s uds birediOby saf comadadt botdraf t

angle 0 in th n of 1.t h. axj 1 of, t f ener, shogwn in
figure 4. [002%]a&2592§83n bér}%e\é\%g@lré%u?{é\?%? te%g o‘%ﬁo%?%é i Mt ¢ rfﬁ? ngg
surfaces 40 w klonppovede oppgriovg deaper ethaantflacesuwiveli ntraeciesison?03at t he

| ower portions_of transition surfaces 32__The recess 20 is constructed
havi ng a subst SREMEPTy thet amFkAd 161288 SEMAi 1 RTDeEeTREL ofRbl theOfecess

of dl, but a reducAecesi zeripd ddcaést Aesbothemddbeahntienker ancasisibhace 40
causes an interference fit with a spiral__ driver, .as the driver is fully
inserted into tRélr éefetweenp PrRosinTeEddd tper Ya2d057412250ne 28ing; Rée t he

I nterference ogour $nANLYWHED Lhe) dié VeF i ddild daReidedsihg bhe regess

20, the "stick fit" feature of this invention does not detract fromthe
" should be understood that the invention may be

incorporated in threaded fasteners in a wide variety of
configuratidns including recesses having one or more
wings in which only one of the installation or removal
walls 24, 26 1is provided with a spirally contoured

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 f£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 06 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 f£fit with a spiral

driver, as the driver is fully inserted into the recess



surface to surface engagenent of installation walls 24 and renoval walls 26
with the driving surfaces of the driver. [0028] In order to manufacture the
tapered surface's 40 on transition surface 32, a wire EDM operation i s used
to construct, og%/ o hob 50, as shown in figure 5, for <cold formng -a
punch from whi th &% ecess of this invention can be MadBCT/PROH@R260 | s
constructed froma blank 51 of steel bar stock, for exanple, one inch |ong
by one inch in dianeter, that is centerless ground to a tolerance of one

inch +.0005/-.0000. The ends of the_ blank need to be parallel and square to
the outside di%dret eP10eF o5Ret OPEFRARERNGR e tESsARYY t YhERs e friver

successful wireEDM,0per atd bt oS $HOWKd Nrblbgyse £, artneentgal cPor@ a2 is
drilled axially in the blank 51 at a dianeter |ess than the dl dinmension

shown in figurdeature020f THeld ulinyeatiensidersl a9§ déptradtbl &rdm 5thies t hen
positioned in e EOM f | Wi Lredn u e . hore
52. The wire E%M\édifé—ﬁ%p?r?g\éralﬁ?r%gg(?% ceu%abgﬁte}q% %ﬂocif%¢%%%¥r2| 9?(1)1%103% a die
cavity 53 in thed shapevaf whdlpursh ¥ixh t heespirmiaingecassfass shbwthien
figure 2.  To achi,eve the "stick fit" configuration, the top opening of the
cavity, betwee ¥ 0p58sing interference surfaces 40, will be to the di nension
dl and at the bottom opening of the cavity this distance will be to the

di mensi opoali] wher erdéz d2o Thamsufapered chefi gapateéedn $srfdargrediconioy on
the transition surfaces 32 tq generate the interference surfaces 40. 10 WO

2005/ 106260 PCFHFEFE2665P0F3F56° 0073012 | 57 déPM PREFFR UL 2% hBSEfe Cavity
53 of hob 50 tq@dnerdesi edifepth Heb fsr, MY aneChn( lgushown) . eyl s

cold forming -a punch from which the recess of this
invention can be made. The hob 50 is constructed from a
blank 51 of steel bar stock, for example, one inch long
by one inch in diameter, that is centerless ground to a
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 dimensioned and .drilled blank 51 is then
positibned 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 "stick fit” configuration, the
top opening of the cavity, between opposing interference
surfacesr40, will be to the dimension d: and at the bottom
opening of the cavity this distance will be to the
dimensioﬁ 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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inportant to | ocate the sticking point at which the sticking occurs. To

| ocate this gage spot, a specialized gage 54 having a dial 55 and a probe
56 is constructed in which the probe 56 is shaped as a driver for a
standard spiral_ fastener 10, for exanple, as shown in figure 1. Probe 56
is inserted 1 h'0 ¥4ty 53 until interference is indi cat€HUBOUNA55. This
is the depth x of the gage spot and is used as the point fromwhich the
depth y of the cavity is determ ned. The upper face 57 of the hob 50 is

then machined to obtain the depth y. This is shown in figyres 8 and 9. Once
fully dilA2A%] o LR n%%h‘??fé"ﬁ‘?ru"r%btfs%) die Ravddie Rt et dte ot he

hardness |evel 30f; R0y &8pfB @Bra fdrmitep! £ BahEACeSHIceSIdwn)Thi S R OLESS
permts the reliable construction of multiple hobs having the sane

di nensi ons. [0DBEgrtRIBundl | dochen ddmst Stéckdngy poiedsi mE t Weiabb B in a

power press onfo. t bl , i I o] Ln _t : 32]
Wil e the inve% %%ﬁﬁﬁ£§> een'de§%?ﬁ6§% ﬁi?ﬁ%?ebgggnggo%b as%ﬁ%?#%%ligg
enbodi ment s, tdwegelestrhigptingn aofditale SSpenidf rc prebbodeEnéat sonstrhttusd rati ve
only and is not.1q b constru as limting the scope of the invention.
Various ot her Wbt i%kﬁiBﬁéb%nggcﬁﬁn&b?pﬁgyggc@ur 0 ©%t hode %kf??%é%¥£ t he
art w thout depsitdingfisoeméihelospifit afthpIeqpeadf shbeni AverHifire as.
defined by the. clains. 11 Cains, 1. A fastener systemconprising: a
fastener constPIRReP&ith HIEehnidte SRARKY SdarbtihatRtArieRgnEe is

l'ongi tudinal  axh$; candh S&h dahgpdseonstyicd eds hawd Ngepehegest fafdBghgat its
end, wherein said recess conprises: a central portion and a plurality of
wi ngs radi ati ngpoutad diy heeth shetbentodant from which the depth y of

the cavity i1s determined. The upper face 57 of the hob
50 is then machined to obtain the depth y. This is shown
in figures 8 and 9. Once fully dimensioned and machined,
hob 50 is hardened and tempered to a hardness level of 60
~to 63 on a “C" scale hardness tester. This process
permits the reliable construction of multiple hobs having

the same dimensions.

[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 described with reference to
specific embodiments, the description of the specific
embodiments is illustrative only and is not to be
construed as limiting the scope of the invention.
Variougs other modifications ahd changes may occur to
those skilled in the art without departing £from the
spifit and scope of the invention, as defined by‘ the

claims.
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portion, each of the wings having an installation wall and a renoval wall,
the wngs being configured so that at |east one of the installation or
renoval walls defines a segnment of a spiral over its extent; a non-driving
transition surface extendi ng between each of the installation and renoval
wal | s of adjacent wngs, at the radially inner nost extent of said w ngs,
each of said transition surfaces fornmed having an interference contour
extending radially inward into the central portion, said contour being
tapered froma first radial distance fromthe |longitudinal axis at a top
portion thereof to a second radial distance fromsaid |longitudinal axis at a
bot t om por Clamst her eof ; and wherein said first radial distance is |arger
than said second radial distance and wherein said interference contours of
said transition surfaces are dianetrically opposed across said recess; a
driver condtrucfdeteter systn camgrisiig: pdasteesspapaertedovidhghens ande sbpiks al | y
shaped i nstidblaak havingadpnggndinallaxigabidssaik hepdh eonstrueted havamgia fagessfermagher ei n
sai d i nt er dtatsendewlaeih caid gecehs wmpliseson- dri ving transition surfaces of said
recess cooperate to forman interference fit with non-driving surfaces of

the driver. 2.addneraf p&tlonafdapte@qIWMn Pra@laBhgodwaldhe 8 inths adrfikal
lnterfereng&tléwefaap@ftt@mswvm B8 iR talfatidh Rall Afia R BAIL R WRkdbeing
| ongi t udi ng) ﬂ%ﬁ \GE% sb%a@at@g@%n@tftaﬁtae@ﬁ&.&& ARGV LESIIL Befies 4SGIEES of 3. THE

f ast ener, ngtQ,clalml erein said Interference surfaces are
constructe o prOV| € an interference f|t onIy at a forward portion of said
driver and to aIIo salg driver o rface t%. urfa e contact wth
sai d w ngs at rapsifiqn Yrfa )g ve§P ea‘i{mfg @ ccordi ng
to claim 1renw>{é % aﬁt&cmwgtgsr 44 ea‘fa ¥t’5‘ﬁ{:@°f't§x@8hg Py s, eétlb%fa tantially

accor di ng $8d gansitigncariaces deaed rj'élﬂlaﬁg“t‘éf ergncg SPRIQUr exgsdingdadiady insvardy net hod
for gener aifthiesantiahpeitivar seitceontqur bejeg ippeied droat 3 {iest radind distange fremdhe r ecess,
utilizing tongitddingl exiert &ioptponiarfthereef tmabecond mytial shistance firoer saichg a driver into
t he fast enfngitudcdssisa@babottan petioadwogodjand to claim 1. 12

wherein said first radial distance is larger than said second radial distance and
wherein said interference contours of said transition surfaces are diametrically opposed
across said recess;

a driver constructed with driving surfaces shaped to engage the spirally shaped
installation and removal walls of the recess; and

further wherein said interference contours of said non-driving transition surfaces
of said recess cooperate to form an interference fit with non-driving surfaces of the

driver.

2. The fastener, according to claim 1, wherein said interference surface forms an
angle with a line parallel to said longitudinal axis in a range of between 0.5 degrees to 2
degrees.

3. The fastener, according to claim 1, wherein said interference surfaces are

constructed to provide an interference fit only at a forward portion of said driver and to
allow said driver to have a surface to surface contact with said wings at a rearward
portion of said driver.

4, 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.

5. A method for generating an interference fit between a driver and a fastener recess,

utilizing the fastener system of claim 1, comprising inserting a driver into the fastener
recess constructed according to claim 1.
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