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of the Invention This invention relates to rotat atumu mmmmwﬁhrea{dédm 2002
fasteners and drivers 5 therefor as well as devices angggethods for their
manuf acture. Background of the Invention Use of powered tools to drive

t hreaded fasteners at high speed and hi_glh_torque I in high
forces applied by the driver to the fastener. Altrmmmmmm,ﬂmmreaded
fastener drive systems, particularly those with a driyer-engageabl e recess
in the fastener head, are designed to have surfaces th %% e engaged by
correspondi ng surf KREGESSEChHEND FASTENER ANBaDRIVERSBESTEBMSIr f ace

engagenent, at best, is difficult to achieve in practice. Rather than
surface-to-surface engagenent between 'the driver and fastener, by which

the driving | oad can be distri b r ~21 road surface area,
driver-recess engagenent often i%gﬁij Ot e fhve f?;n smal | areas or points.
That may resufhisfifntRnterdies i@ fotheml\pasvae hRedeBGasehat£aRH @fivefs t he
manuf acture of the fastener or the driver, as well as difficulties

encoént dhetefonas mellfasetievices ehd-restboda feribeirdnéfifeaturees may incl ude) for
exanpl e, msalignnment of the driver and fastener or inability to fully seat
the driver in the recess because of paint or 20 other debris that may have
collected in the recess. Eve@#ﬂ%EhP@i%c,_,aihiegm%mfohet ween the driver and
the fastener, or a variation 0 e rtastener or driver from design

speci fi cati ondse capowesad todintcoiie tmtaded fesientisant High speedaga Mgh cont act

between the driver and fastener) in mané cases resulting in near point-Ilike
cont act BfAuSipada residts ingHgh dercerargtied ey thadrivas it fasignsri fdthosahof hi gh

torgqye [ I e f r | i d
st agaedof HiEled fofiehEH IR RIS, BERRRIAY HOBE tulEe LA EPBAGRbEMIE o
| ead t o reaedsliretheffabiepeipadi ate dedighed tdYiapé éaﬁh@eﬁﬁfzﬁraﬁ’@%h?@g@dﬂ byr act ure.
Even slight plastic deformation of the engagenent surfaces of the recess

and dri GE¥TesRANE MG WEIcESAT Ber ddvalt sisipisierd suaaeeto-perfaer epgaaemeabiadr ns

*am so LEa-C SITEHE BeNBEE T HERHRE R Bk R E o e e
cam out HedweeR tile OHRePAAR fasteHBE &5 W isibh €he ABVINGNbid kasMesEisirtbut@s Blhbsai n
premature or uncontroll abl e di sengagenent of the driver and recess, but

al sd5bed408@ stiface ade@ndryedirseesmeegagR Mol Oiteisstansestiatechindsralragras de

k piece i_tionall i i driver. bl ade whil
e vi o PEst Ae e taai G BantBer b ey s Bkl kS Ehininftse B8, euces
the surfagrufacRie RMatistdhélorthe drietenciven@ Efftaries \ecyuhttirbd $n the

region of contact radially inwardly, thereby reducing the effectiveness of
dri ver - feish sEieldrgageunterea difficuiies mayngciude, farsikapipleamisglignmenéef Wten t he

cont act OB ahBTASteREr br ARG ES Ty SR PAPEE e PREE St BRR A RRRt 2o
t he 2 ecepsersdifvPinat ) Kald Molielsclt@a irftHeerdicess O \ehfdmght h@f@bﬂ%@ﬂ%’mbbb{ at

the center region of the sidewall. Consequently, the resultant farce is
appl i edthe diveoand tha fadiener, or swssiasioniciithyg fasignen ordriverdram yesignm t he
outernost extremty of the . sid | 1... The foregping difficulties may  be
encount SPEAGRGRHoIcaesHELT sHEs BrutEhiglin Qe Hedie! dohbecsevRBl 65 a
renoval g ' i Latd i ANt kel @t SRMe l/Besif ast ener
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i nst al | portions &f therdriver @indrfasteeradgplicatiar obhighderpre usdestsarah have been
devel oped to enhance the efficiency of the drive system to reduce the risk
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Each wing defines an installation wall and a renoval wall, both of which

are despfiteracessarsldsvaerdraddverselytafteot systear pegorrmancs. elfithe se¢gstne t hat
parallels the centyral axis,6 of the fastener,. The driver has, a conpl enentary
ont | o RalaTBie, (oraRirgy GBRIKS SUrBERa i TBCHiemdlie Vel R R pE B0k ahe
driyer I 4 i e f t driver to "rock"
in the BEIIETOGeT Mndel BBt aRe e oA RET R e S g Fur
seating of the driver within the recess is essential to obtain the benefit
of the vertically oriented driving and renoval walls. Even with this
system application of high torque | oads may cause sone defornmation of the
wi ngs of the driver in a manner that tends to reduce the area of the region

of contact between the 30 driver blades and the walls of the recess w ngs
as well as to shift the contact region



0 3 APR 2002 -3 radially inwardly. That, in turn, increases the risk_of
plastic distortion of the recess that can lead to progressive deterl drERi2HA
of the driver-recess engagenent with resulting adverse consequences.

Anot her driver-recess engagenent systemis described in U S. Patent No. s
3,237,506 (Muenchinger) that has been incorporated in fasteners

comrerci ally devel oped for commercial application under the trade

desi gnati on Pozidriv. Anong the characteristics of the Pozidriv systemis
that the sidewalls of each of the wings of the recess is designed to lie in

a pl ane that iIs substantially vertical. In form ng such substantially
verti cal UBPEeNRRIEsnehonly besarsa Hirestn ingurmatesderunceptiollable disengsigemento

t wo- bl e ' ' d,, of i t , terial f
wni ch £ el Fase A liea BichFo el vl sl ReBheded gt e "
headi ng oathane dafmdde thel wrkapieed C AdiRhallPr & edsibb a8@sé n BRY &l Blad@r med
head) on the end of the fastener blank and then with a finishing punch that

fi ni shesWe diving thedaptanes cancatise tee diageyteadsform du asvaniérgthaprrdaicesthé s
carried qQut automatical |y.and at high speed..s The nches are inpacted
agai nst SHH2GE PFA 89&?1@4%ﬁ?ﬂ%?ﬁ%&eﬂﬁﬁﬁe?twgw é’%‘ﬁgx@? r%ﬂ'%l@%i’&%ﬁtthe

| ongi t udj j CON i J in
the head| aa L IOl IR Fo L ha M Bl OpRGs pr e RS BhGpbctagheah
regi ons, indieasing the egk offailunat EvehtwWhergthebsit egalloohthl! drives anbieepesciinigs
inpacted into the fastener head, would be obliterated when the punch is

retract e§N9F6R .'QQF%%W%@FS%%@OTHQ% they BQink af whisdistha Gsb@ﬁfgﬁor ce
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fall-away 0 occur e recess |

The r@subtnefalliyhs tih esntenegiodfofBé 8ldehalll. -CumsedquentiPathetresutetgscedges not
conform precisely to the configuration of the recess-form ng punch. The

| ack of aepledebaderatonmtbatis substantially nadialy inveardhyisemithe loudsrimast extremity

. ' il dr bi I i . .
| oose. - agbBrt RN TR ern BTG & heBTRs bRRMALS B BRI 1Y i o
result i Betd @WGER ArPIMBURItiBRRSE d hendvd) AfebBored) m%h?wpneélﬁbrfér, theBbiliy: S.
patents nos. 4,187,892 (Si mmons) and 5,120,173 (Grady) describe a drive

syst em f 7 remeve thalfastenermriekly andiafisistively én et least, linalehorereptiealitha itar e 30
pr oviged.ortl }v\D or nore of the driver-engageabl e sidewalls of one or both
of th 'rlf%‘a/&‘lgﬂ-zooz -4 recess and driver. The ribs project slightly from

the sidewal | _5A@H@mﬁé?ofj%eﬂ@%dtd}j\/é?fe‘hgﬂbefneﬁ%?ﬁeﬁﬁfWéd@&é@r‘i‘d@@elb?@d kb bs
t hey engage in a manner that provides an’interlocking engagenent. The

i nt er | ocknhgnee tfeg effieienoyfofithe drive systesn, dogediace the riskSoctanarmilit-asanslbas ta i bs
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Al t hough rédessiesdrasiefinedfbyathtée onfouowings timat extdriveradéallysfsed theadnfralt ener s
portion of the recess. Each wing defines an installation wall and a removal wall, both
of which are designed to be substantially vertical, that is, to lie in a plane that parallels
the central axis of the fastener. The driver has a complementary configuration. The
system is intended to promote axial alignment of the driver and fastener by eliminating
25 the tendency for the driver to “rock” in the recess as well as to resist cam-out. Axial
alignment of and full seating of the driver within the recess is essential to obtain the
benefit of the vertically oriented driving and removal walls. Even with this system,
application of high torque loads may cause some deformation of the wings of the
driver in a manner that tends to reduce the area of the region of contact between the

30 driver blades and the walls of the recess wings as well as to shift the contact region



significantly inproves the drive performance of the fasteners, sone types
of recessed o head fasteners may require conpronises in the design 0§ APRQ8)
to include the advantages of the anti-camout ribs. The anti-camout ribs
cannot be fornmed in a manner that would | eave an undercut that would result
inthe rib being torn out as the recess formng punch is retracted. In
recesses wth substantially vertical sidgwalls the anti-camout rib al so
nmust be essentially vertical and parallel to the fastener axis. 15 Although
it would be desirable to |ocate such ribs at a maxi numradi al di stance from

the central axis of the fastener, that is, at the nore radially outward
regi ons 6RCiEHY InviTdls Shaleimiurs, incraasksitherishof plasticstistegion ofdhalrpeess

progr essiygl r j i . r ir,.radial extremties. .

Conacquetitycert REE3EHToueSF e e hBRbH i S Btielies KroBEoUils vitor
toward t hesulag aldverde &fdeg@encssich a rib can only be engaged by a 2o
ri bbed driver Dbl ade near the upper end of the recess adjacent the top

surface of thé\riciberarverHeaess pngagement pystem is deacabed pr Usrifategt dlat er
risk of i agenent, or non-engagenent by.the ribbed driver
Conseduertiys S ERERLEERRE,Bar RS bEaHTTaaIparatse i s teaRracommmeI G Wer t i cal
or near il d%Fb&@rﬂ@r{c{a‘fagéb{%t%'L'JrYdé?atﬁe'?r%%@ déé@%rﬁﬁ%n”@{)ﬁd@ .'ﬂHo)ﬁg

i nwardly along the sidewall. so anong the conprom ses to0 be ‘consi dered

when enpltioy chgratteridiosdf ties Pozidriv® tslystert kethat tHe sideamllolbof heh lof thd Wiryst dfe
envel ope of the recess wi ng necessari I% requires either that the wdth of
t he wi ngtiieresrasdasiesigneditadie inteeplangtthatois substandially yedicalkeln formdéng sech

e’ SDoRGH AT UPhGel SPbRLCk She Rl AlRlre B Hilkn GBS R "
bot h4oi ntwe-MeWHedd mdfird inictdtrRdend ap thewie GrSthdr Bt @b WhitH he
recess. This design 0 3 APR 2002 -5 conprom se nmay be particularly

pr onounc &tk fastenesis rapge, whitd theswink és supported ihes dieadl thetheading mschine, first
anti-camaqut rib on both the installation_and the renoyal sid | ] s, of the
ocess witiita bugf tndtaré arbipPauE RAtaRoiMed teadraTutaers SEME EStahent
such r eCepRfAs LRNER I i L6k d } . GEaS es,
the 5 inclusi %ﬁ@%'g‘ﬁ’?ﬁ- cam th%ﬁg\g‘tbﬁt ﬁgﬁééeg%sﬂé%%éhégg#ﬁ? (@Iyﬂg&zxt ent
t o whi ch eagageibla regeds. The apenatimnist caatied iont autdmeaticatlgssd aidsgh lsbged.

preventing full depth penetratiaon) consequently reducing, th ffectiveness
of tdPqu RHRGRESATEMPAGIE A ARG I AT Ay (R %@%ag%seﬁ q?m%?%mred
into rec : : ' e -

cr oss. sech o s 1 PhERFEaYEHE TR the Riskionbiaft e AR CORRERS e

| engt h ofinHdrent IbtheWeadisg pFocesk ds theatehe irsce st derigr shoulduse frea aiundercut
envi ronnent. where a pl ati n% w | enhance its functign (
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bl ades. Mudrichigérhdientiesddrivelsa teabAiddsun dEanfRikatich intendaeksrdiucead
fasteners and drivers by which the foregoi ngq and other difficulties are

reduced ©r eiminatedthedffest ahmgtabfalkaway nif@htersis HRCoYF e PYRRIBNG RIRCEES

adapted for .use in,a fastener recess vin C o) rtli a
oy ai |t BISRIaRSE Bat: oo S A e LR RaPn S Mo 3 i mgar e e B

defined bycasPdbés Abt SoifBWAlJreciasy 18nheRdnngliation ? teé réddss-Rimirttepunch.
sidewal I s of the wings includes a'relieved region that extends fromthe

upper edddedackiof ascdratelconftomanae degulioineg teaass that wiiredtibit ingreasre edm:-

Th 1 dth of the i d i d di al | | t i L |
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relieved arn‘a@thgf}gbas&m?hggé’ B?fﬂ?duﬁeé B 1A F‘édﬁ!&gé_ttérqg.]ﬁé %dﬁ:éﬁt&%ﬂtﬁé nﬁ&ehgr ein

as a "torque pa ext endi ng al ong uter margin e sidewal I. T
t or que pdgsteRepdapideidet.0 be engaged by the radially outer margin of the

driver blade, while the relieved re?i on remai ns_spaced sl i ghélﬁg/eéf romthe
driver bl ade. Wepatentsmosyér! 878 {Simmpas) anbd1efet s (GHEY EribRegi ns
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30 provided on two or more of the driver-engageable sidewalls of one or both of the



-6 blades will remain spaced slightly fromthe sidewall in the relieved
region, unable to transmt force to the relieved region. The torque( 3 APR 200
devel oped by the driver thus will be applied to the screw head al ong the
torque pads, thereby assuring that the driving force will be applied at the
nost radially outward regions of the recess sidewalls. By s so maxi m zi ng
the nonment armof the force applied by the driver blades, maxi mumtorque
can be transmtted to the screw wi t hout applying excessive forces to the
recess sidewall. Consequently, the risk of adverse plastic deformation of

the recess is %%guc,ed. Ln anot her aspect of the jnvention, the recess can
be for medCEesy @ 8rixar~Te shairreisrbsiamly drana ve sidewads cadaraglesignsg tone

| hner e et Br baGed eKSiioh b 4 flls \hEF Enbage JEX riaineT A RS 41
provi de w@ﬂbbmgler@ta@b'rdématﬂh@nnfe@rockihghé@a@@neatrrit\fﬁPm? ﬁws PES¥Isidme-Joet h

the torque pads at the outer margin of the wing sidewalls and stabilizing
ri bs at tSueh antbcameoyfi ibs meyhesikcorfporateddnireeessesdwvinghawrstaniially vertical
recess is, reduced. 15 Another aspect .of the inventipn relates, to the,.

Contt Bur SV s e BohAge siissesy Wil dh e HoPueES el s pbsaataihe
punch is } L [ 3 i s of
Phe_ punol o uss veritel. TTREIRE o8 fomRee Bufity MO0 SRAFD PhrdceSn 1 Wiferl e,
regi ons iracédsedsiadtamdrineat] is fiermua ines poodilow heedegsmabline. of the surfaces

that defines a raised region is oriented in a manner to 20 form undercut
surfaces in tHdthasgh thedgclpsieaf ant-gargrout figs iy thadesessed rad steREegi on

punch 1 orial oo B aSed RO et o BE R ReR 1E e s P atd s dou
any ab t meadoaBRmthes MACRIUirEDNgROMREsy intthetdiBidrinserdef edineludethebe

selected in a manner to define the geonetry and di nensions of the resulting

t or que p&dvanthgssaditheAntigcamipubribshd hesantesameeifirinsceannot be fproed dea

desi red h istics. Th ' i on . h . h
it per m resti PrRAEIEReBr B indelul Bk WA el af lng ME RN Brb RSt ™™
non- ver tirggésd REMHTg PLACNR letidlted) BIvelBEséOWANSUBBNtiaIY DEtIcRPSidaalls the
substantial angle to the longitudinal axis of the fastener. In a further

aspect ofantirearnroudmibi also reustine egsentialieverticabang paealleaidtherfebtanes axis- one or
roceds  AsUsRr weBl b3 drsligo RS R RauhaltAnT THE P drr el Birtate 188 o
the drivehurbhfral 88¥ ?hé MktAE Bthtli® L1ahe Mford ra8RAT DUBRNRI RRforSEEPEI Ve to
t he envel ope o? aggri ver E‘ﬁ? t he envel opes being di mensioned to mate
closel y trecesssidewats, thietlheightt dfdheiretess silepab pragiessivelyamecaase ifheeight

cor r eaporaWeE! TR il sy ies neanByader et v ETieal hegbkel oS Rty
the driv b it dae 3 f is a
convent | oS e el T g PP T2 ce

wi t h 20t heibbasipdrites biddé heapthesgperiendenft therrecssmadjpceridthaliopsurftice dfitbegat e

driver ribs are oriented to, extend %(Snerall er{)en,\%}(%xl, ar to the outer

wi ng wal Ifagtenenbeat; vesheit 58eSQ iPqates. RIRSAN IS8R Mz MPIRREILNGAGEREM n
accordan .y ' Lan.: j i gl | r ally
per pendi goﬁln‘gﬂrn F%é%]ﬁ%ﬂngkr{fgmﬁf'%%&gpﬂ?%ﬁé?driogéss gmpéaﬁ?bﬁqr%ﬁggjghgme ribs
can engagarticady h anboeddraving yeetiqahdr sebf veitiealt drivet waks) Hypicelly hes been
resistance to camout while doing so with supstantially |ess deformation
than resup¢aiedroaiaragialbnwardy apng/the sidewalli th a conventi onal

anti-camout rjib on the wn f { 3 - ntion,
the PPbs of truSaAMANS e CHpRubisel o BsrrshRied IR pfbicihg d7HUAET o
thereby qaagsd RAhabthd pRARISKIPES PEQHS niG aid @ﬁvélbﬁé e thls recRissibg rezessarily
increase in a radially outward direction but without increasing the

di mensi orreqoires kithdr that the widthafdhe eing betingreased or twatithe aydthephitbieopating t
is anmong f he jects of the inventio o, provi.de.an inproved drive system
for 20 a 4@/@&2&5@9 E%é@d‘t“f'ﬁ %%@%@PBH%FF%AHB‘PJ%@O%}’E& ‘rbfurf‘hﬁeqw\?érﬁi on
is to prayndes: eges j b G oV | nee
by a mat iagCaoh EFHESESS (A7 BiptpERTARE foREhFlkad r ik dibl Bicttes, bP BoltEie
wal | ) oforiBetH=ReBs Yriver PRdiendarebé beopariyeinseredrimd thdé eschssyi Tiys fdesgrs
applied to the fastener. 25 Another object of the inventions is to provide
an inproved recessed head threaded fastener in which a selected | evel of
torque may be devel oped while applying a reduced | evel of stress to the
fastener, as conpared with the stress that would otherwi se be applied in

t he absence of the invention. A further object of the inventionis to
provi de an inproved ribbed driver adapted 30 for use with a recess made in

o o ~ o~ A NI 7\



conpati ble with conventional recesses. Another object of the invention is
directed to ~; recessed head fastener having a recess of the type de3dPR g
in which the recess is conpatible with conventional drivers as well as the
i mproved driver of the present invention. 5 A further object of the
invention is to provide a driver having ribs | ocated and oriented to effect
maxi mum t orque transm ssion while reduci ng the damage to the recess.

Anot her object of the invention is to provide a driver for a recessed head
fastener that includes ribs oriented generally perpendicular to the end
wal | of the bl ades of the driver. Another object of the inventionis to
provi de a ehmpwmise nae beneeticldaty proetbunoedtin trogehapplications wheee drisver

i i o | REUPIGR PRGN 2000t MBI PRRRE O SIAITARS A eV Flecoss
f h f ' | i+ ' § ' oA
ocess 15 THoy Rl oL AREecESs Mg ARBIRRt il Ao Rong LA e ot butltF they

i n which aswthalecksgésighoultl bescampaiitsle dvith exibting aevérs! Yininavey hyed, egéons  of
the wings to stabilize the driver with respect to the recess. Another
obj ect Sof PRESIoM@ANtbeaMsoutdibsriphe eecessanay regintihefodentdorwhighiamexisting

obj cct of TRErAaERte IEFRrEHGe oS HEM Ao B Y kit e etbn

recessed heamchashey fsducif® ifd bRéétRRNBEs bhrBuaWargmiddisnf or egoi ng and
ot her objects and advantages of the invention will be 2s appreciated nore

fully fromthe The botiicagn-but tibe thatidswyei jraroincotparaied)inta tecesséd headdasienehe
acconpanyi ng, dra ere

i ver 1 SRS SHACRNCBE S had etV shapr tader o Ao i draes R 8
ol oying. S BEpeR f8hy B g of el W b & R LRI e Ol BSF b an
nodi fi ed ienvirononatdrvaeereid plating will eskance its function (e.g., an anti-corrosive plating),
the very small area of intersection of the driver and recess ribs can be expected to
result in high stresses sufficient to fracture the plating, particularly when the driver
also has ribs on its blades.
15 It would be desirable to provide improvements in recessed head fasteners and

drivers by which the foregoing and other difficulties are reduced or eliminated.

Summary of the Invention

The present invention is adapted for use in a fastener recess having a central
20 portion and a plurality of wings radiating from the central portion. The wings are
defined by a pair of sidewalls and an end wall. Two or more of the sidewalls of the
wings includes a relieved region that extends from the upper edge of the sidewall
downwardly toward the bottom of the sidewall. The width of the relieved region,
measured radially along the sidewall, may decrease progressively from the top to the
25  bottom of the sidewall. The relieved region is configured to leave an elongate strip
referred to herein as a “torque pad” extending along the outer margin of the sidewalil.
The torque pad is adapted to be engaged by the radially outer margin of the driver
blade, while the relieved region remains spaced slightly from the driver blade. When
the driver is mated with the recess, the outer margins of the driver blades will bear

30 against the torque pads, while the more radially inwardly disposed portions of the



I 0 3 APR 2002 _g_invention; FIG 3 is a sectional view of a recess in the
present invention as seen along the line 3-3 of FIG 2; FIG ~is a 3 APR 2007
fragnented isonmetric illustration of a recess enbodyi ng the present §
invention; FIG 5 Is an enlarged plan view of a recess and mated ri bbed
driver of the present invention as seen in section along the line 5-5 in

FIG ~; FIG 6 is an enlarged plan view simlar to that of FIG 5 in which
the recess is mated with a conventional unribbed driver; to FIG 7Ais a
diagrammatic Illustration of a wing sidewall of an unribbed conventi onal
recess and the | ocation of the center of effort on the sidewall; FIG ~Bis

a di agr ammhtadesiwill uemeairt spaced slghtlyrfooraithde simlewadib diy relgviedeepioes entble to
invention and the | ocation of the center of effort an the torque ﬁad of the
sidewal | ; HRESMY fprcetQ thadeligvar woien.r ThBderayeidavielqsred i ths drvarithus will be

I nvention; 558 ' | ' i d Lver .of . t

I nventi on; aefﬁlézd g&hi%sécze‘ge%a%gﬁléhs\\%g&? @1“ %t e dF%é¥§®S%%rlr§%sagiﬁg§ﬂ%‘ﬂ8 t he

| ine 9A- 8Afarte WIilCbe Uipphibat Hik hiostradinlpogrvhraeegionBdf thé retsdssadidwallsakey
transversely through the outer region of a driver rib es seen along the

line 9B 9BS®MaNimIZing themonmntarm ef tietformeserplics kethe divar blades tnaximem
of Pl opnd <dh liabufisfl BulBITraT Subiout s e BRR oRGs € e e
o on FASHIEMIED CONEQUIY, Ui 19 ] b Al bAaRiFBfe romes
punch of FibGedugedand FIG t2 is a perspective view of the forming punch
shown in FIGS noaggtg\e%la%bect of the invention, the recess can be formed to leave an

10  additional unrelieved rib extending along the inner margin of the drive walls. Such
inner rib may serve to engage the innermost regions of the driver blade, near the root
of the blade, to provide additional stabilization for the mated driver. By providing both
the torque pads at the outer margin of the wing sidewalls and stabilizing ribs at the
inner margin the risk of the driver misalignment with the recess is reduced.

15 Another aspect of the invention relates to the configuration of the heading
punch by which the recess may be formed. The punch is provided with raised
surfaces on one or both of the drive walls of the punch wings, the raised surfaces
being adapted to form the relieved regions in the sidewall of the corresponding
recess. None of the surfaces that defines a raised region is oriented in a manner to

20 form undercut surfaces in the resulting recess. All of the surfaces of the raised region
are oriented to provide a positive draft angle. Consequently, when the punch forms
the recess, it can be withdrawn without damaging or tearing out any of the formed
surfaces. The geometry of the raised region can be selected in a manner to define
the geometry and dimensions of the resulting torque pad and stabilizing rib of the

25  resultant recess to provide desired recess characteristics. The configuration of the
punch is such that it permits the formation of a torque pad in a substantially vertical or
non-vertical recess sidewall in which the torque pad is inclined at a substantial angle
to the longitudinal axis of the fastener.

In a further aspect of the invention, a mating driver is provided and includes

30 one or more ribs projecting from the sidewalls of the driver. The width of the recess



~0 0 3 APR 2002 -10 Descriation of the Illustrative Enbodi nents FI.G %
shows a conbi ned, recessed head screw 10 and driver 12 with the dr i0&APR 2002
seated fully in the recess in axial alignment with the screw. Wile the
invention is illustrated as incorporated into the recess and driver
configuration of the type 5 described in U S. Patent 3,237,506

(Muenchi nger) the principles of the invention may be enpl oyed with other
types of recessed head screm/configuratTgns. FIGS. 2-4 illustrate the

i nvention as incorporated into a Miuenchinger recess in a flathead fastener.
The driver-engageabl e recess is of polygonal formthat may be defined as
gener al | yiog iedéfied batwdentheThfreli@aRBsurfasdsustahe AriveWalR|, nidy bé eBndifierityl a
plurality of o wings 16 that radiate outwardly fromthe central portion 14.
The wi ngdo defiag @ reepes anwvelopedsacertive totthereryplapewivmddvsr bihdhe enaettipes

i nclinedinterned ate |1 s,18. The bottomregipns, of. t.he wn 6 and

i nt er medP&NE g\mqr‘gslqrge%@@tq Fiosely 19 ant}’ﬁr @8%@4\'78 'V@Ese@%s,\e’r@gﬁi;%m 20. In
the illu i erfsy i ' £ |4 +~Of
i angul o Ca el TS b o BRABALY 4 el PRRHRG e HRIerAR, Y sBigeRid 1o
downwair dicprrespomnatathd gnielope deénedbyan theliscedvedeaad Tihis ehablestthenirivat |
20 of thg%ﬁecess. In the follow ng descrjption of the invention, the screw

will be sirpgiedPrapery yith- thefaeass.iwethrtinetseess edsPnventiondlves as the
driving the Ser ' | [ I LN, Wi t .Le
St deval'| BT EISHNy \R1BGlekEs BFS TRl SRR ibrAtReBRRNG” | |
the fol | presuntdestiop s@MmMAnR2abdvis| Tise elbrabtddAverfbgTBFfkoMehtedao extend
reference nuneral is intended to designate a structure or el ement

associ at 8engrally pespendiculer te Hie puteravieg watrfite Keiveoblagei seythed sthenpmated it
houl.d be. t t hat f j f to. t

ol et o WS RS I0mEAT aghsBRE SRS Tous Bty S By uEn B RRRDE oa

whet her glenBRlly 3 pERAIBLRIES tHEBRERa%ioA d? tREIP 95sctlifddubiduep .| MRheMYdcar?s

The illustrative recess incorporated in commercially avail abl e screws under
t he desi gngagemneodigdniovthedoeue pad shfickntiytd zatiabge hbhrasastanae Ity cam-oitcal

Chbar ane ey g 3ot Sipadandlbibta R dR et bl By Sl g RO 41
i nt er medigat/gr MBS Mﬁ;ﬁgé@a@ﬁ@er{tﬂnﬁfgnﬁ%a\gﬁ%ﬂﬁb bﬁ'thswﬁn%wﬁuﬁ@mme%%@@f@ﬂ y

into the recess. pper surtace 28 of the screw head al so so nmay be
f or medl withéireveptian athiet jbsodf thedirader yare feremet] togtagepirea sadinly Bovardatirantioge

with 0,3 APR 2002 -11 the upper ends of the valleys, 19. The vall ey-shaped
't or rediBRIECHATRDING T boney a6 o S0 ot 6 B RET bR g 4T Ra ARG, ng. of

t he fast i : I nd : di ) Gl nt
of et al TR Bn08E SRR A SRR e ESha IS Blmondhs O HRE Ui ificiing
cl osel y &sypndshddeot iheteeeseehivelabe. Ref erence is made to s Mienchi nger
patent 3,237,506 for a further description of thi%tp recess, the disclosyre

of which is inde@aseeng the ebiects e tBadaventian to RrRVideanimpioyed drive systIPdance

V\,ith26heai@égg@%cggaaéﬁﬁ?%ggpiefgweﬂrei.on of one or both of the sidewalls 22,

22' may Dbe ieved region 32, 32' that extends fromthe

upper edge 34 Angtheodbjbbeofthearaéntiohoisnvardiide taonseedsédbebdthwadet fabener
sidewal | 22, 22'. The relieved regions 32, 32' are forned during the

headi ng mw@écé’st,hetw&/i'h@&fgﬁg)’p@ f ingecﬂrh@rd%ﬁppl@qﬂwh@daﬂ@“mclttﬁér regiors,af
( o4 . . . i .
559 o e oife wBREET e Pohas o ek MG e Mo Gh prlL Sfubg fGicebES o

si dewal | lied 4o thelfidtévesy. @ torque pad in the formof a relatively raised
el ongate strip, indicated generally at 36, 36' that extends along the outer
mar gkh of its Arsdber abjedt ef ieviaventiansas o provide ea iMpEOved ERRASSE agl wi th
the end t rlelad%é1 fggtetng?inwwﬂpch a selected level of torque may be developed while
applying a reduced level of stress to the fastener, as compared with the stress that
would otherwise be applied in the absence of the invention.
A further object of the invention is to provide an improved ribbed driver adapted

30 for use with a recess made in accordance with the invention yet which also is



16. The torque pad 36, 36" is intended to be engaged by the nost radially
outward regions of the blades of the mating driver to assure that the APR 2002
driving torque will be applied to the recess drive walls at the nost
radially outward | ocation of the recess drive walls. The relieved region
32) 32' is designed and configured so that the driver 20 blade will not
engage those portions of the sidewall defined by the relieved region 32,
32' . By muaintaining engagenent of the drifer blades with the outernost
regions of the sidewalls, the nonent armof the applied torque is
maxi m zed, thereby reducing the force necessary to devel op the desired

| evel of tocormpetibéendithacomyentiomallrecessbsci ng the risk of undesirable

def ormati on of the recess. 2s The relieved region 32. 32' also may be
configured to ddiqther abiget @Hhﬂilaéermr@ﬁcmr@@t@? b recessgdrhaads@stanar havingnds

along the j ' f, its,associated drive wall. The stabilizi rib 38
Ty have (HECERRS HE RE disTRBAIB Rl fustrechRe "EoampaitBie Rty pon by
serve to @uiver ddavellrdsvidle iMprByédarivacEhelPefBhtnh@éiidne driver and
fastener in axial alignment, thereby pronoting controlled and proper
seating of 30 thiurtherwdjedtoftie invegtion is Theravide aveider bgiingsital lsocateanarser ve
to collect deﬁ&iﬁi §aint,. 0 ? a~R 2002 -12 etc. that otherw se m ght

i nterfere QR piiet Jpaximum terqyedransressiPnwehils igduging thectamags io the
inventionrg§gb§yai ncorporated into existing, comrercially avail able
fasteners, tor exanple only, those avail able under the trade designations
Pozidriv, Torg/Saitherlobje¥ oithednvagiodt iBeo provddela drverdoca abteossedahéamb! e
fasteners are made s to conformto standard predefined %gecifications and

t ol er anceda$tBN@hinat inghedes Hes origRted ganaraly RRP it te the ansewak gfitheand

recessgs ardi zed. Standard predefined specifications and
t ol erZﬁcersB?%/&rsb(?ﬁgg?r ag't eners avail abl e under the trade designation

Pozi driv, TorgAgRith@néebjdti ofMhBInAsrtidanigwd provitlbeserivadtidfities type dbscriidd iand
are available fromPhillips Screw Conpany of Wakefield, Missachusetts. o
Such pred#fhierethelribeasitbasiriyanbiasesiare astaptet iapeoras afeicale Pad PRR BFEFS

and driver, Lf er. facturers are to be consistent and
conpati bl égr\/rmﬁ?cﬂ%eg%%qg?ﬁ% W%Hgsg'bk’e%@'ﬁh nvention enabl es a recess to be
nodi fied to obtgdihéhebjaevaithadveritfort 8o iphy@BEioreceks ferd tHrbheed irdstehBein
conmpatibility of the recess with existing drivers while also enabling the

furt hép adxhch teesppligd vedbétha drivarie the ceeessiidm the eatially suteomaetragions

with an i oved driyver, as described bel ow..Mre particul arl a ..
convent i oG BESOYegeCSss A 4 WG f SIRLIIRRS FbdS orerted ebihe Al does
not i ncor RRLAR tdtfohd YN WitlgsB Yt THE Svadyias rakplechiditheafecaryel ope
that conforns t'o tthe predefined specifications associated with that recess.
The recess envérmikeer gbjeetefthevavention igdagravide acloegdesrmumchrfpr éabrigatipe of
the driver inteqra&ed %&rrate wi th 20 the r.ﬁg&)%s.. I n.accordance with this

i nvent i onCtERECLLNG tenReys dhacerdange wi PEeRiN-f or ned to be out si de
of theyconventi iSA i b d i ad
T er 2l That o B R L T R T T A
Consequentrégessadriesmbfastetkrsi n accordance with the invention is conpatible
W th conventional drivers adapted for the particular size and type of
recess as well as 2s inproved drivers of the invention. The relieved region
32 is defined by surfaces that p X i ; e 40, an outer riser
42 and) if a stabilizing rib 38 %gsar%é%'?%?g??cﬁq'éﬁaugnner riser 44. Al of
the surfaces 4FGhedforeddinglandasthangbjdctoahd adabotageplainies inveattioanell be
substantially vertical or at a positive angle to the vertical so that the
receséed Epgiesiates mare Bélyffmrﬁégeé@l%ngf heydesesiptian diarepy, Wil refereis to
punch of t wo- bl ow header . .The .Jguration of the 0 3 APR 2002 -13
recessed %?SRO@E’aHﬁvgb%av’ér?&éwﬁggé'h'esi red as long as it does not require
the formation @cuRdgpUbiavaiist of amiatedRRréREm e mveriigWHioh Md bross recess in
conventional headi ng techni ques and punches. Thus, the shape of the
recessed thgsorwrhgadhasmbdn ebdifiedodnEgipogatetbedhegrdicand ori ent ati on of
each of the relieved surfaces 40, 42, 44. That, {1 turn, enab

| .
modi fications tFdGee IfnddloP e &¢rQse r%‘Fest%%chWr%UIB QY 3ECCRRP *ﬂﬁ@ng wings
biLioi . . 1 . . _ )

1 st ar ST trntA Gy tfod oAt N8 oiTaRet IPRrcorhdfo: B BeRRBadh | on,

t he pad thus defining sonewhat of a slender trapezoid. The shape and
orientation of the outer riser 42 can be varied to vary the radially

nmeasured wi dth of the torque pad 36 along the length of ~ o the torque pad.
The di nensions and shape of the resulting torque pad 36 nay be




varied to satisfy the demands of a particular application or to acconmodate
changes i-n the material fromwhich the fastener is forned. By way of

di mensi onal exanple, it is contenplated that for nost recess config raaﬁr%?n@z
and sizes the depth of the relieved region 32 may be between 0.08 to 0.020
inches in order to assure that the 15 driver will not contact that region
of the sidewall and will transmt torque ajong the torque pad at the
radially outward nmargin of the sidewall. By way of exanple only, for a
fastener having a recess as that shown in FIG 2, with predeterm ned
specifications and configuration and fornmed fromsteel, the torque pad, in
the il ustriavémtiwrexanpl e, may be of t he order of about O. 007 inch wi de at
its |l ower end anﬂea out ‘g L gt 20 fj ,‘ be undﬁ ﬁtood
however, that t P iAtrarns V'8¥V‘E r?erePSFadb&\?g%@SﬁH '”Fﬁ% BT TEGH 3
relieved r agkPRE B3 ofRYGPe; varied as may be desired in order to acconmpdate
different applications or fastener materials. For exanple, the shape and

di mensi ons assodii& ddsw fragmestedosouetrissitigsizaidn ef 4 msm@nm‘mm pessent
differe%]t for a)(fastener formed froma material softer than steel, such as
al um nu B¥ass. Additional | y, it should be noted that although the

i nvention has bQHG a8 G SN Ergd prBh Ve bhatrBeedtoariEMiatéd riBbeadrioaesf fer med
in a two-bl ow header, the invention also may be incorporated into polyneric
fasteners (Reegent inyention amsemdhsecﬁ@nf%lgn@ﬁwh@@vﬁem I Yt he head and

i agr ammt | cal Ty% RaS AT ATV Rinisr st 4B s R el e BB s,

t he transmAgiedrwith amahr@@bllmmbeafdrwefque while applying a force 0 3
APR 2002 -14 to the wing sidewall that is less than the force that could be

expect 8 to be dpf 7édisindiggeanpedindiustirtionof ariviegisienvaleian panbbedst rat es
h d | h
Sl Geval | orei¥pafotdRERE SRind BESRGN BEVEERAEEH: ot himnd B BI0N B

recess (FIG 7AFIGs YEWBaﬂeﬂgﬁanmﬂleﬂMahamdfs windrdigewall ehﬁaoﬁvb@tmetpmkém
face-to-face contact of the driver and the recess si dewal

, be
consi der ed 'Aentionand the lagation atihe eaiter of @iforkpn dhe torgue neéiftgfa Pedldewals ¢ he
center of effortgEChis 4 W?n&@l%ﬁéfé’ﬁb@%&QF&eF&tﬂ@er&ﬁ’cQMrﬂ%\ed as being
| ocated at the geonetrical center of e sidewall. I n a recess that does
not i ndérpcr at e Filfe Silaveside view oha ribbedeiriver obttfeopresent migntieniconsi dered as

chown in FiG 750 P Bittptonah el TR v Ba sBel RO ba o

| ocat ed on Rifzegt orque pad 36 at a radius R2 fromthe central axis that is
greater than the radius R of the identical recess wi ng that does not have

the relieved redilGn982s amenigrand sactiopabiiustiatartakepiransyarsaly Hirough fresent
i nvention | evel s of

Lor que but g epidtfBLs Bpte P B3keh oy fi M BB B BFFIGTY, |

Consequent |y, t FRGr DSkisaf trahwrse seefiariatiitustration talwluﬂ'edugmafdrwielnelb ata

advant age of the | ntio hat the tor transmtte

or aue. paddMeaRdlAl SWAN GtaAE thaaih Gt IC, SBeapl ceaparoAIRaLas g BC-0C
driver bl adegigogflex to a somewhat bowed configuration. In a conventional
recess, driver blade 20 deformation, even where the driver and recess are
pr operl y al i gned|Gr 89us @ssidle vieve bf atheader peneh genigureddo dormotherepegs aitie of
the blade with the W|n sid .in turn, tends to reduce the radi al
| ocati on ameSrITHRYEY 'Bfa &?@%?%P Waf effort CE. Wth the present

i nventign, the ¢gathq9d ah%d@ibhﬁdﬁﬁerféﬂhlﬂg pihchofFIGH 1bhakd bowi ng or ot her

hi gh | oad defornation of the driver blade cCannot signifi cant | if at all,
shift the centeFIGs12fis efferspectivg viewyofithaderming paogh sdowein G handd .
remai ns out of contact with the relieved region of the sidewall. The

stabilizing ribs 38 are provided primarily to guide the driver bit into the
recess along a progressively axially aligned attitude so that the driver
will seat fully in the recess and will be in axial alignnment with the
fastener. Consequently, when

30



30 driving torque is applied, the driver will be in a stable, fully seated
position in 0 3 A PR Z002 - 15 readiness to applying fully and pr6@esRRy200?
the torque to the torque pads. The stabilizing ribs engage the radially
inward regions of the driver blades that cooperate with the driver to
prevent insertion of the driver in a significant off-angle attitude. In
order to insert the driver, the user nmust nore closely align the driver
with the axis of the screw. The stab|I|2|Qg ribs serve to maintain the
stability of the driver-recess connection during driving as well as during
mating. It should be understood that the recess configuration my be varied
to provide torque pads @egdrptdbn OfehaviiNgstpaeyEmBo@iments ewer than all of
the sidewalls and in various patterns. Thus, torque pads in corresponding

relieved regi dn&.raghews Bgarebined, W§S®%b§8d§cmma§1<ﬁdamre‘tﬂ wihtthansm t

t | t, th |

aner - modi M sERBRLIMGH HRE nsdSid mal BlahBent wif (e S5 o iR Redneenton *
rotative |§¢Iﬂﬁ>¢ra$édj§¥‘%do?p8fat9@ﬁﬁs%§]§§?‘ﬁ%d;&%n tian&agc pﬁgérﬁow @Ftﬁe‘gylﬁ'gs (ina

cross-recess) having torqgue avi ng opposite
rot at isve deswsibed-#d U 8. Eat&rﬁ@%@ ﬁéﬁt(Nb}fenbhmglen)\fteetpromplem of thy invedtioh mesr
isforrredt?tomcluderlbs as shown in FIGS. 8 and 9. The envel ope of the

ri bbed dri%E&mRiQyesd it etherdynas of mqsseﬂ@e@ﬁ\@r%éw@rgar&!@nﬁerﬁl Sna4recess
of the Saje.ARA%HE] \}éﬁ%n shlthgibréttéﬁ ﬂ{d é(ﬂuecr%ﬁlrger%ﬁgd%gn %ﬂgﬁﬁcec%tdcu' ar

advantage 1n conne ron w ener aving rece dance

wi th the fasiepierl Ohe diiverdngugeabrsreeesd &Nkt yolydoridlFomn thermay befefided & med
at the end of the shank. The nib 50 includes, in the illustrative

enbodi nerdenarally cwicifaes isplamal he segessdneléas & eanteal @lorw ¢4 sand arpirgly of 54

The ro: qungf B BAE B forlh® shTelR S dee RO MRS 18 5 my be
provi ded gdpdraRi fedGRheothefBg dovriwttlyearEmtard Rl Mtérﬁw&etm“send

of the core. The ridges 56 may engage the 25 | ower regions of the valleys
f or med i n18.hé&he modonetigiors wétheswrr@sdfe an@ inteveediatawatie d8rmerge into 8 fuI |y

th f t d Mu hi t he tip 58, 0f,.the d
b SN EaRESSERER BBl 28" Rl Gl SPoRhi OGua 51 °
desi red. \W@b% isYdefinB8 By gg%?r cs?fftné,h@ngrs.wewaﬂ@w be Mhﬁ@n\&%bn 24 tpkt khe
recess do not conform pr th” each other in order to | eave sone

cl eart@ncenbléinakdownwardly addi mmardly pﬁrolﬁﬁtmhbptﬁdhbcstcr@mmbdttbéheémﬁgm walich
cl earance_ provi des space, for debri 0.3 APR 2002 -16 r excess,paint to
col lect @4 ROUE 5easad eafq“eww esqTIPtigR; Afith Imyeentin. the sap Wil

i nserted t

one, and cfbérHesI dleerrgglé; 'téé}gﬁfua It ﬁ\ﬁ:rpﬂg@d%%ev?élil gggeﬁl %’ér%é?ﬁrge m’gﬁgq#%”c\gﬁéh.
The ri bs theefoeeali$ bemganlstalledgaﬂdaln wimcbrtlmssppesxté sidevadlid2d' sgnaas ad thegat e

ridge 62 adapted to engage and dig into th or ags 60f t he recess
Each of t‘ﬁ'év' M@”Gﬂ‘%% SSPeYGIBREING 8O rhhm%r@"g %%‘Eftﬁt'é?ﬁat €rea and

20 inclusion of a prime mark with a reference numeral is intended to designate a
structure or element associated with removal of the fastener. From the following
description, it should be understood, that for convenience, references to components
or elements of one drive wall also may apply to an opposite sense drive wall whether
or not the reference numerals are associated with a prime mark.

25 The illustrative recess incorporated in commercially available screws under the
designation Pozidriv® screws is characterized by substantially vertical drive walls 22,
22', that is, drive walls that lie in a plane extending substantially parailel to the central
axis 26 of the screw. The intermediate walls 18 are formed to define valleys 19
extending downwardly into the recess. The upper surface 28 of the screw head also

30 may be formed with a plurality of radially extending depressions 30 that merge with



height in a radially inward direction. Consequently, the height of each rib
60, as measured fromthe surface 64 of the blade decreases progresdi ¥&PY 260
an inwardly radial direction. Wen viewed in section (FIG 9A) the ridges
62 of the ribs 60 nay be considered as defining the envel ope for the bl ades
fromwhich it may be seen that the bl ade envel ope tapers radially inwardly
fromits maxi mumwi dth near the end wall 66 of the blade. In the
illustrative enbodinent it is contenpl atléd that the angle A defined by the
ridges 62, which also defines the bl ade envel ope, may be of the order of
about 1 to about 5 . By providing the ribs so that their maxi mnum height is
at or adj | 1 ik, d ; : i 60 will
engage t%??gé%t%désagfs%ggvag? g%ﬁg rTeh%&%’ePuﬁrﬁygﬁiﬂgjeﬁﬁ%FI&/é,h‘%tLéegrﬁpbs 60

extend abepepsaiatisr3E dieofortedtduringethedtgdding wf ey faetuh et Wnaraitl Qo tdipieesl anal |
66 and, pnsgﬂuently, wi || engage the surface of the el ongate torque pad

gener al | §Ire¢tdnstal oW togedhee thagxient st mataidal-awayoto thes the reputingadidewalls

bl i ural i [ he t d. Unlike th ib 2
engagenei: T ol EidSuiE b e RBR B G el OB R iR e
sharps ri mén@h_tri(?%r@%ié’rﬂrs,%nﬁéﬁ'@tda QNGRS Schblion Loy 118dt4BEE s, tREATRIGdLE ON
the fastener sidewalls, the present invention enables the ribs to engage

t he t or qOEWpigd is\rgorporsted dlyireferencelberairih itergtitedy.cor r espondi ng to the
width of the forque pad. Wth the ¢rossed rib arrangenent described in the
Si nmons paten[r! aa‘fﬁ(dgﬂ?ﬁ A tB@t'Wéeéﬁ'OPh SEC HW%VO%ggoP%@é oth phthesccur s
over a v I i btyld IO ; n i 1
Cesul {1 noBEWEIR 22, B9, My de oo RBAn BRI PR 397 32 R erd hrdth

i nvent i onpper ¢dgeigh, BHefthdsidevgdigtovemdardiy towardhthetotigne optid sidehall @2,
sufficiently to retard camout, the force |s spaced over a plurality of

cont ftt fegi UMsralieyag regiens g8’ dedfoamadidurandheinfading pecesst thepeeading

subst ant . ' 1,SS1 gi ons
oxt ends paacH BefEredifiBeR s ETele i Ietfonded B WASTRRRIAT IR E7Y Aom
2002 - 17dewliheléwnIeguenelad rddiene3Red?’ @t foehed gatthanthealirbBiedd poftionadfent
to prevent cash-out of the driver is not sufficient to significantly danage

any par t hefr rerpesidtasidewalgg 22h definea mttagute pad imthe fsmeeita talativaly raised

i ntai noeRa S PEERERE b R et e s R TR P Ol S A R °
by tte dassstiatelanieswals thht sl whetslgrd sinewall nfsete Rethae! erkPwall 24her tleiwiag
bl ades. The driver envelope fits within the envel ope of a conventi onal

recess a$bwdihe tasque pad 85s36fistimiengedde e engaaed thevmest tashallydutvard

i | h d fil h i f the.bl ad
will o ofiene fEBEaneS of tismaling v ép e theling FlifaTordus g™
regi ons ghpitdiPtosthdaeBbss dfive WaRY il ehd nitx rad BNV BORMErdabeatfai ofthil relcess

torque delivery. The height and spaced pattern ofi the plurality of the
ri bs serdrve wafiseVvbetretibeed rdgion Bandpdaelesignedeansk cesliguretyso thebthehdriverr ew

head | i f i . he dri j be f. d i
convitht 1 B3R TR dgdge HR0sH PaionR o b aldewal definegtB st Shgs TediBhomng
di e. Thegpl gglemapdalvg l@ﬁgé@éﬁﬁ%ﬂt bPtHRAY R et bl with ite8 bLverPiBdt k6giohBaR t he

it
bl ades of a conventional CTolUnterpart driver. The ribs 64 then are forned on
t he bl adihef sidewally, the codomientapn @f &ss appliethtarue iemaxiroizied| thareby eediicinig s

pr ovi de. PROFGE IREFSRTY R BEUSIBB P GRS BN el GEATEH B BBURSeM BhiSEL e
under st o fdlabs Rk bR HBRFmMtibA dr e BARK! 1 2ing ribs is not a
25 The relieved region 32. 32' also may be configured to define a heightwise
extending stabilizing rib 38 that extends along the inner margin of its associated drive
wall. The stabilizing rib 38 may have the same height as the torque pad. The
stabilizing rib 38 may serve to guide the driver into the recess to maintain the driver
and fastener in axial alignment, thereby promoting controlled and proper seating of

30 the driver in the region. The relieved regions also can serve to collect debris, paint,



20 significant factor when driving the fastener. Ths drivers typically
rotate slightly within the recess to take up the small anount of D3 APR 2002
designed-in clearance that is necessary far insertion and wthdrawal of the
driver. The maxi num di spl acenent al ong the bl ade for any given anmount of
torque load on the driver will occur at the point farthest fromthe center
of rotation, Therefore, the blade surfaces near the outer edges rotate Into
25 maxi num engagenent force agai nst the %rque pads before any significant
engagenent force can occur at the stabilizing ribs. The invention also

i ncl udes the provision of heading punches adapted to formthe head of the
fast ener ggt t i ' tid di ng
il e e s R R e S A S
30 confi gur ed Tihe ihventicn sampkiifcaporated sntoepdsting, Thmmertdlyiaclilaties body
portion 32 0 3 _APR 2002 -18 having ,Eaface 74 and an integral nib 76 that
pr ot r uded2HIPBATS R xRcRPIe MY ihese 8Vaikaipandeniiictiage designations Bsaidsiv®t he

recess a é é ' f €0 t_ of

ot nded S0y S TR Ahpb inBlY StherS, Such AR % 3ARRE reslprictiarg mbd¥
central tocenfbBmancstandndr sredeiingd speéiflestidhd dithioleraneBd 9amasRiHey radially
s and outwardly fromthe core 78. Each blade 80 has a pair of sidewalls 82,

82' and &iHmensions) angas andeantenraf the beads iandi renessasuas degn standartieed.

outer en of, th ore. Th i dewal of the ch bl ades are .provided
wth protetidnrage et sperfindlarRai bidaptrs il RaPe e dRaesoh Bk AEr
subst ant itigé tradk dR3idrdibntPodidd®, ThrdSet? aﬁ@sti’iewiﬁ%%m&c?vzn tPtHR f SMIMRMnON
the sidewall of the recess wng. The projections 88 nay be ~o forned on one
or both $he b afe amilabld tdm, Poidipsriiiray Gomphey rof d¥aikeftadahf Vgasathusetts.

desired. of the rfaces on the punch have a positive draft angle with
o uiior SochiMgociRed diSisiant Prg SPRBTBaRers Fe Butittieh f s eroAnd AEVety m
head and g i Er i { i | |
e appr et AE8T MicrBRtnaARTRAGSHO ol b&hRS(ent raMdiFaiiaE M Sder bindh
drive sydthempregemhineanticn gnableara fezeappd bednddified¢o bhsdirnies advihtagesarfibed
| evel of plastic deformation of the recess, but with sufficient engagenent

of the r&dendiopgvithouelfesting $ha cam@atipyiy efthg recess with exdistimosdivens yhile
t | . videa e o
e ver s oo PRESARNDTEnRPatRalatts AcARUEbILS RIS uiterPUsa 1Y) P

avai habl eonaeetisrewith\dheimsiovee dsivendsdiesceibed etovef Mdre partsgatlyj avent i on
are used together, torque transm ssion efficiency jis inproved while also

r et ar di nGOR¥%aRtARAl recessHbal. P 1ReeshydihsRIssglinea SPeRECRiRR Rt i9edddr i pti on
of the ik i LS, | r i Tz VAVACREToTo
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in the atd thédipmdedinelupediRatibhedssdeiaidd witly ehdtiretessih@he wecalgsemelope ¢4 ai m
and secure by Letters Patent is: 0 3 APR 2002 -19 Clainms 1. In a threaded

f ast ener reaeptivedoismgeneraly compbemagiedy cavelopesef thediver liteaged rimate Maty |
I ned

tnai 80 ndre (R e BreeNG Rl TS imhrbhole RuBVeS Reaiblis Bn tbieda
by a pai preforpéteinbé sutside ofthe cairiibnantbcsal lengdicpieddithdt e [Sortenar ltise

characterized in that at |east one of the sidewalls has a relieved region
(32, 32' scoyy iheed maigrrial thatidefine ding myrdified regessqiratrede® itdo Wagl enveloRe. ne a

por 1 on SrTsRECREHcE FERss ThafE L apthtaain I rd S Elien oM™
S BTSSR i Bl 994 didest ok s s
ext erds dmnhprayaddriveadiofthe imnventiandl y di sposed margin of the sidewall (s).
The relieved region 32 is defined by surfaces that include a relieved face 40,
an outer riser 42 and, if a stabilizing rib 38 is incorporated, an inner riser 44. All of the
surfaces 40, 42, 44 are arranged to lie along planes that are substantially vertical or at
a positive angle to the vertical so that the recessed region 32 can be formed as part of

30 the recess by the second punch of a two-blow header. The configuration of the



15 3. A fastener as defined in claim1l wherein the torque pad extends
downwardly fromthe top of the sidewall. 4. A fastener as defined ichP@imZ
1 wherein the torque pad extends 20 downwardly to the bottom of the
sidewall. 5. A fastener as defined in claim1 wherein the torque pad
extends fully fromthe top of the sidewall to the bottom of the sidewall.

25 6. A fastener as defined in claiml V\/nerel n each of the w ngs includes
at |east one torque pad. 7. A fastener as 13efined in claim1 wherein one of
the sidewalls in each wing has a torque pad. 30 0 3 APR 2002 -20 8. A
fastener as defined in claim1l wherein each sidewall in the recess has a

torque padecéssed r%@&irﬁ@.’?rrna%sbé%hé@‘és'dbs%é'd@Ién{;‘érstlhééeé:ﬁﬁpfécgln%gth%a‘:h of
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wal I (24); the central portion, end walls and a portion of the sidewalls

def i ni ng’ #t3RiERgG riemts| f@enmt@vg@m@dlmemdh@ltm pas 3bHaillusteted pond
bor i on oPe1d MR B8 et <Rg8 46 R4t 8owelBPRGLS 1 Baifut O8hahd, ace
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when a driver substantially conplenentary to said recess envelope is

di sposed Wetvaried toevans e sadially meesuad wisitappthe torgue wangG slong the length of
d f.th d b t |

<1 dowdPt e 19raRaNAE s BiefRrge ane SRRl Yk Rl tedR cacip mibite ™

surface divapeges shfshyahb e Ve & ¥ Pﬁﬁlchhﬁ d nb@f{@rdopw bedmnidaats BRaRGEs

bei ng el ongated and éxtending longitudinally along the juncture of the end
wal | and &n $iclemsierial from which thesmm:hdrasfcarmd (B wayaxfidiopeasional example, it

dri ver-enga bl e rece t an end 25 thereo the recess c rising a

Cent ra oS oI AATAS P Bgess co T aans Ard8izes e Gamtnal 118 1 rom
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and an end wal aracterized by a torque p orne on at east one

wal | o6 ealriveoWwilt het conigst, theheedion qﬂmepadewaﬂi)anﬁw)l tiamisngt foogad etbragthe

oriented to define a center of eff t hat di sposed radial ly
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the juncture
and configuration and formed from steel, the torque pad, in the illustrative example,
may be of the order of about 0.007 inch wide at its lower end and about 0.019 inch at
20 the top. It should be understood, however, that the configuration of the torque pads
and the depth of the relieved regions 32 may be varied as may be desired in order to
accommodate different applications or fastener materials. For example, the shape
and dimensions associated with the torque pads and relieved regions may be
different for a fastener formed from a material softer than steel, such as aluminum or
25  brass. Additionally, it should be noted that although the invention has been described
primarily in the context of a fastener formed in a two-blow header, the invention also
may be incorporated into polymeric fasteners (e.g., nylon) in which the fastener as
well as the head and recess is molded, as by injection molding.
FIGS. 7A and 7B illustrate, diagrammatically, the manner in which the present

30 invention resuits in the transmission of a desired level of torque while applying a force



0 3 APR 2002 21 _ sidewall. 12. A driver (12) for engagenent with a recess
in the end of a threaded fastener (10) conprising a shank portion anglaaAPR 2002
recess-engagi ng portion formed at an 5 end of the shank portion, the
recess-engagi ng portion conprising a central core {54) and a plurality of

bl ades (52) radiating fromthe core) each bl ade having at | east one drive
wall (64) and an outer wall; at least one rib (60) forned on at |east one
drive wall of at |least one of the blades: 1#he rib being oriented to extend
substantially perpendicular to the outer wall of the blade, characterized
by the at |least one rib 10 being of dimnishing cross-sectional area in a
radial Iy | ydedvilgisigéaninat ISlesd thah YRS fchSe ot BRMY bB LbBERJS MbepBHidy fhe
ribs are of dimnishing cross-sectional area in a radially Inwar

di r ect i on. thesalisknca afithe énvemdiode fRIBe A ilustratestie sideeratli of & benverdionlal yecess
outernost ends of the rLé)s define the w dest portion of the blades. 15. A
driver as WRFPRPEretiQFErnfB hatirhowsa sidewally anracegs psrbadying therntraeat in

t \ - i . i f I it
e enangeRtsn > Alerbie dhvERtoRaTELYES (K162 A\ SRERREE TR ItaER i fig oooS
r ecess-EngdivergthRosibsantialiyfade-ab-f4de enstaef of the drherlanaankirefesd Sidewall, may

recess-engagi ng portion conprising a central core (54) and a plurality o
bl ades (52h€ Faasiderasyas trepsitting & resuartfortendlea palitnipfetred taes tbacepter of

drive wal l d—an outer | . .at_least one, ri 0) forned,on,at |east
one drive %ﬁ?%é?a{l’ﬁpggﬁer \&%8“ ?Eemﬁy §8e°9,nspr?£ g@%&%’i@ﬁ’éﬁe‘? ﬁgth he at
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t he wi destingentiorarthefcentar areffoetr Chirnale be3@nsidered\as Hredagl bt ated b aardius®,

having a driver-en ab) recess farned at an. e thereof and a ribbed,
B et Hromahe SR aRis e of Berssroui s St el 75 i therbregent ingsntion,
havi ¢ . - I : ) ' e

oty (PR deMePof i cESlocdtel laH il blgR] plh B8l BUISER, Bonlhe central

of si dewal &ds (i23,is réateatithratheaadiusaR| of thiedddnticat recesywing that dosbadk have
portion and a r_ecess-engaai ng portion fornmed at_the end of the shank
portion, tHe redewadegigRgeng Fosigatsr Pemsnt sTmRaachieved with thesesen) and a
plurality ; : st cOd: h ' :

| east one @ﬁlﬁeﬂé&ﬁgaéﬁ%éghﬁ%ﬁiﬁbr%{réﬁéﬁétsgﬁ)gaglagﬂg&ﬁil%\bé(’%gft#}grmrarquﬂg&r%that

| east e ldss Yerceadppliell aatthé easterofieffoft. tCenddqadady, hleaiskesiaslagtieldbforatation
| east some of the sidewalls having a relieved region (32, 32') defined
radial |y iifk8edegd.of its associated end wall to define a relatively raised

torque pad (36, a36ihePEhRIaL NP RN ARRY 1B00d DEaGERLr e ARLERR LT hbe

recess, the relieve regl on erlne envel o

radi al |y otr@uerpals eenindefdigh lpadethat dtaild be expdetdd Rosdusenthefl drivis tideser
bl ade; the envel ope defined by the recess being receptive to the envel ope

defined bytotfiex fo dsemenhial dowedronfigyratiany Isua eenyveionahaecess, drker blggdeand
:E EZ Ej(r) oegfdé)fggqswﬁ griw,n en whers: leedWér%n%ar%gegé g?é’ pFoOpetrryaé]lsgmetd, tréjé’u%qnfg Stk
in the line or region of engagement of the blade with the wing sidewall that, in turn,
tends to reduce the radial location and moment arm of the center of effort CE. With
the present invention, the depth of the relieved region 32 is such that bowing or other
high load deformation of the driver blade cannot significantly, if at all, shift the center
25  of effort radially inwardly because the driver blade remains out of contact with the
relieved region of the sidewall.
The stabilizing ribs 38 are provided primarily to guide the driver bit into the
recess along a progressively axially aligned attitude so that the driver will seat fully in
the recess and will be in axial alignment with the fastener. Consequently, when

30 driving torque is applied, the driver will be in a stable, fully seated position in



15 torque pads when the driver and recess are mated. 18. A recessed
fastener and driver therefor as defined in claim17 further conprisiQg Afge 07
recess envel ope defined by those portions of the recess that do not includ@
the relieved regions corresponding to predeterm ned defined specifications
20 for the geonetry and di nensions of the recess, the recess envel ope being
receptive to a conventional driver having gredefined geonetrical and

di mensi onal specifications that correspoha to those of the recess envel ope
as well as to said ribbed driver; the ribbed driver being receptive in said
conventional recess as well as in said relieved recess. 25 19. A punch (70)
for form neadinessdoadpplyingdelbsand pespbriytheadepl ef tasthenerquelpdds. Thertdsiizigg a
punch body.%?Z% having a face (74) and an integral nib (76) protruding from
the face) tHSERIROB AP RALIAL EwiasH saginns of thadriderapades thai€opastataeyith teess

d the f i , sha L pt end 30
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a pair of sidewalls 0 3 APR 2002 -23 (82, 52') and an end wall (84), the
end wald béhagtabiizingsbs sewe Wl paimaindhewdakility dftbendrier-reaess aomgiestionf t he

core; the bl adeg,. at their upper ends nerging into the face of the punch to
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) &10%UH%n@d§e@a§We(én\?él&é forthd bigddFHrohQunith it may be seen that the

blade envelope tapers radially inwardly from its maximum width near the end wall 66
of the blade. In the illustrative embodiment it is contemplated that the angle A defined
by the ridges 62, which also defines the blade envelope, may be of the order of about
1° to about 5 °. By providing the ribs so that their maximum height is at or adjacent to

15 the end wall 66, it is assured that the ribs 60 will engage the torque pads 36 of the
recess fully. Additionally, the ribs 60 extend along a direction that is essentially
perpendicular to the end wall 66 and, consequently, will engage the surface of the
elongate torque pad generally transverse to the lengthwise dimension of the torque
pad, enabling a plurality of ribs 60 to engage the torque pad. Unlike the rib

20 engagement described in the aforementioned Simmons patent, in which the sharp
ribs in the driver cross and engage similarly slender, sharp ribs on the fastener
sidewalls, the present invention enables the ribs to engage the torque pad over a
plurality of defined lengths corresponding to the width of the torque pad. With the
crossed rib arrangement described in the Simmons patent, the contact between the

25 driver and recess ribs occurs over a very small point-like region. The stresses can be
very high with resulting significant deformation of the fastener ribs. With the present
invention, although the ribs engage and deform the torque pad surface sufficiently to
retard cam-out, the force is spaced over a plurality of contact regions along the torque
pad and is distributed so as to be substantially less concentrated. Each of the torque

30 transmission regions extends over a length, corresponding to the width of the torque
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recess may be reduced while maintaining a high level of resistance to cam-out.

5 The envelope defined by the driver blades is at its widest near the end wall 66
of the driver blades. The driver envelope fits within the envelope of a conventional
recess as well as a recess of the present invention. When used with a conventional
recess, the wider profile at the outer regions of the blade will promote engagement of
the driver biade with the radially outward regions of the sidewalls to provide a

10  maximum moment arm for efficient torque delivery. The height and spaced pattern of
the plurality of the ribs serve to prevent the ribs from penetrating excessively into the
screw head to cause excessive deformation.

The driver bit may be formed using conventional techniques in which the
blades 54 can be formed by a hobbing die. The blades 52 may be formed to have a

15 width slightly smaller than the blades of a conventional counterpart driver, The ribs 60
then are formed on the blade faces by a coining process in which the material in the
blades flows to fill the coining die cavity. The coining dies are configured to provide
the resulting ribbed configuration, described above.

It should be understood that blade contact with the stabilizing ribs is not a

20  significant factor when driving the fastener. The drivers typically rotate slightly within
the recess to take up the smail amount of designed-in clearance that is necessary for
insertion and withdrawal of the driver. The maximum displacement along the blade
for any given amount of torque load on the driver will occur at the point farthest from
the center of rotation. Therefore, the blade surfaces near the outer edges rotate into

25 maximum engagement force against the torque pads before any significant
engagement force can oceur at the stabiliizing ribs.

The invention also includes the provision of heading punches adapted to form
the head of the fastener with the recess. The recess can be formed in conventional
heading techniques In a two blow header. FIGS. 10, 11 and 12 ilustrate a punch 70

30  configured to form a simplified cross recess. The punch includes body portion 72
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VK@ 107s! G@uelemem:afb@shipe 4f #isaess-ang2tbaaodof jhe punch is of complementary
shape to that of the intended screw head, shown here as a flathead. The nib 76
includes a central core 78 and a plurality of blades 80 that extend generally radially
5 and outwardly from the core 78. Each biade 80 has a pair of sidewalls 82, 82' and an
end wall 84, the end wall being inclined outwardly from the outer end 86 of the core.
The sidewalls of the punch blades are provided with projections 88 that define a cross
sectional area and configuration substantially identical to that of the recessed regions
32 to be formed on the sidewall of the recess wing. The projections 88 may be
10  formed on one or both surfaces of each blade, depending on the recess configuration
desired. All of the surfaces on the punch have a positive draft angle with no
undercutting, thereby enabling the punch to be withdrawn from the form head and
recess without damage to the fastener.
From the foregoing it will be appreciated that the invention provides a recessed
15 head fastener drive system by which torque can be applied to the fastener with a
reduced level of plastic deformation of the recess but with sufficient engagement of
the recess to reduce cam-out and provide a stable transmission of torque. The
recesses can be used with existing commercially available drivers and the drivers of
the invention can be used with commercially available recesses. When drivers and
20 recesses of the present invention are used together, torque transmission efficiency is
improved while also retarding cam-out.
It should be understood that the foregoing description of the invention is
intended merely to be illustrative and that other modifications, embodiments and
equivalents may be apparent to those skilled in the art. Having thus described the

25 invention, what we desire to claim and secure by Letters Patent is:
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sidewalls (22, 22') and an end wall adjoining the sidewalls characterized in that at

least one of the sidewalls has a relieved region (32, 32') defined radially inwardly of its
associated end wall to define a relatively raised torque pad (36, 36') between the end
wall and the central portion of the recess, the torque pad being elongated and

10  extending longitudinally along the juncture of the end wall and said at least one

sidewall.

2. A fastener as defined in claim 1 wherein the torque pad extends along
the radially outwardly disposed margin of the sidewall(s).
15
3. A fastener as defined in claim 1 wherein the torque pad extends

downwardly from the top of the sidewall.

4, A fastener as defined in claim 1 wherein the torque pad extends

20 downwardly to the bottom of the sidewall.

5. A fastener as defined in claim 1 wherein the torque pad extends fully

from the top of the sidewall to the bottom of the sidewall.

25 6. A fastener as defined in claim 1 wherein each of the wings includes at

least one torque pad.

7. A fastener as defined in claim 1 wherein one of the sidewalls in each

wing has a torque pad.
30
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9. A fastener as defined in claim 1 further comprising each of the
5 sidewalls with a relieved region being formed to define a generally vertical stabilizer
rib (38) along a radially inward partion of the sidewall, the stabilizer rib defining the
radially inner edge of the relisved region.

10.  In a threaded fastener (10) having a driver-engageable recess and an

10  end thereof, the recess comprising a central portion (14); a plurality of wings (16)
radiating outwardly from the central portion, each of the wings having a pair of
opposed sidewalls (22, 22') and an end wall (24); the centra) portion, end walls and a
portion of the sidewalls defining a recess envelope having geometry and dimensions
that correspond to a predetermined geometry and dimensions, characterized in that

15  a portion of at least one of the sidewalls is relieved to define a surface (32, 32’)
dispased autwardly of the recess envelope to an extsnt such that when a driver
substantially complementary to said recess envelope is disposed within the recess
and rotated to apply a driving force to the sidewalls of the wings, the driver blade
associated with said at least one sidewall will apply substantially all of its driving

20 force against a surface disposed radially outwardly of the relieved portion, the
surface being elongatad and extending longitudinally along the juncture of the end

wall and a sidewall..

11.  Athreaded fastener (10) having a driver-engageable recess at an end
25 thereof, the recass comprising a central portion (14); a plurality of wings (16)
radiating outwardly from the central portion, each of the wings being defined by a
pair of sidewalls and an end wall and characterized by a torque pad formed on at
least one wall of each of the wings, the torque pad (36, 36') being located and
oriented to define a center of effort (CE) that is disposed radially outwardly of the
30 center of effort that would be defined by the entire sidewall in the absence of the
torque pad, the torque pad extending along the juncture of the end wall and a
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sidewall.

12.  Adriver (12) for engagement with a recess in the end of a threaded

fastener (10) comprising a shank portion and a recess-engaging portion formed at an
5 end of the shank portion, the recess-engaging portion comprising a central core {54)
and a plurality of blades (52) radiating from the core, each blade having at least one
drive wall (64) and an outer wall; at least one rib (60) formed on at least one drive
wall of at least one of the blades, the rib being oriented to extend substantially
perpendicular to the outer wall of the blade, characterized by the at least one rib
10  being of diminishing cross-sectional area in a radially inward direction..

13.  Adriver as defined in claim 12 wherein the ribs are of diminishing
cross-sectional area in a radially inward direction.

15 14.  Adriver as defined in claim 12 wherein the radially outermost ends of
the ribs define the widest portion of the blades.

15. A driver as defined in claim 12 wherein the ribs are generally triangular
in transverse cross-section.
20
16.  Adriver (12) for sngagement with a recess in the end of a threaded
fastener (10) comprising a shank portion and a recess-engaging portion formed at an
end of the shank partion, the recess-engaging portion comprising a central core (54)
and a plurality of blades (52) radiating from the core, each blade having at least one
25 drive wall (64) and an outer wall; at least one rib (60) formed on at least one drive
wall of at least ane of the blades, chargcterized in that the at least one rib being of
‘diminishing cross-sectional area in a radially inward direction such that the radially
outermost ends of the ribs define the widest portion of the driver blade.

30 17.  Athreaded fastener (10) having a driver-engageable recess formed at
an end thereof and a ribbed driver (12) for use therewith comprising the recess
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end wall, the driver comprising a shank portion and a recess-engaging portion
formed at the end of the shank portion, the recess-engaging portion comprising a
5 central core (54) and a plurality of blades (52) radiating from the core, each blade
having at least one drive wall and an outer wall, at least one rib (60) formed on at
least one drive wall of at Jeast one of the blades, characterized by at least some of
the sidewalls having a relieved region (32, 32') defined radially inwardly of its
associated end wall to define a relatively raised torque pad (36, 36') between the end
10  wall and the central partion of the recess, the relieved region being defined outside
of said envelope, the radially outermost end of the rib defining the widest portion of
the driver blade; the envelope defined by the recess being receptive to the envelope
defined by the ribbed driver, the radially outer most ends of the ribs and the torque
pads being engageable with each other to transmit torque from the driver to the

16 torque pads when the driver and recess are mated.

18. A recessed fastener and driver therefor as defined in claim 17 further
comprising the recess envelope defined by those portions of the recess that do not
include the relieved regions corresponding to predetermined defined specifications

20 for the geometry and dimensions of the recess, the recess envelope being receptive
to a conventional driver having predsfined geometrical and dimensional
specifications that correspond to those of the recess envelope as well as to said
ribbed driver; the ribbed driver being receptive in said conventional recess as well as
in said relieved recess.

25

19. A punch (70) for forming a head of a recessed head threaded fastener
(10) comprising a punch body (72) having a face (74) and an integral nib (76)
protruding from the facs, the nib being the complement of the shape of the fastener
recess and the face bsing of complementary shape to that of the intended screw

30 head; the nib including a central core (78) and a plurality of blades (80) that extend
radially and outwardly from the core, each of the blades having a pair of sidewalls
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face of the punch to define an integral structure, characterized by at least one of the

side walls of one of the blades being configured to define a raised region (88),

5 extending from the end face of the punch downwardly toward the end wall of the
blade, the raised region being defined by at least one riser extending alang the
juncture of the raised and unraised portions of the blade sidewall, each of the raised
surface and risers having a positive draft angle, whereby the punch, when impacted
into an unfinished fastener, will form a torque pad that extends along the juncture of

10 the end wall and a sidewall.

20. A method for forming a recess in the head of a threaded fastener
comprising: impacting the face of a punch against the end of the fastener, the end of
the punch being contoured to define at least part of the outer shape of the fastener

15 had; during said impacting, causing metal in the head end of the fastener to flow to
form a recess having a central portion and a plurality of wings radiating from the
central portian, each of the wings having a pair of sidewalls and an end wall
characterized by, during formation of the wings, causing a portion of the head that
defines the sidewall to flow to form a relieved region and an unrelieved region along

20 the sidewall, the unrelieved region extending along the juncture of the end wall and a
sidewall.



