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LOBULAR DRI VE SYSTEM W TH | NTERFERENCE FI T AND METHOD
AND APPARATUS FOR FABRI CATI NG SAME BACKGROUND OF THE

The present invention generally rel
\Jd%%% aﬂc]elsfttlézﬂos/%szss

rive systens, and nore specifically r

to a | glyBeLAR Dmva;ygvsmmdvmtIMWmMEWT for
f abr ix56% VB TERYB Jﬁ“ﬁec TUSFOK Ah'lﬁ fﬂ@%?ﬁﬂ@

of many structures an ani sns, rontt e sinples
t | ex space shuttle. Because of
MM@Mrformd by these fasteners,
i nprovenents in their structure and functional ‘
pr eseabinyemtionggengrallz r¢lgtes toughular drmee sysies, and more specifically
i nprovenent is the TORX(r) brand drive system which

relates ana hebutirakioy egkterh and eedidl sad aipparatu@ forviabiS@gikg kar@é. on
a head portion of a fastener, on a drive bit or

\?vo Qfagﬁheﬂgﬁda% {cafjédd{ &Qntsb‘fcrﬁa dﬁt@ﬁ dII‘H c(ﬁ?ﬂisms, from the

pr ec e COﬂSt ucti on a

. T d.grive stem close in \ .
simplSa g A4 e Bn e R e BREHRE Pﬂ@&rwi@aﬂm
herein by reference in its entirety. The TORX(r) brand
performed ey Gpsa loptenaprimpeamementsdh ghif stnigtire ppcbfupgtdonah proparties are
the fastener industry. An application of the TORX(r)
contiraiip dowlgtitv Ons padleimprovanet isohe TORK®.bfandRh el stde, which can be
4,269, 246, which is hereby incorporated herein by
empl&y2HLAOEBESbIE, inlalurRRILEIRE ¥r oPREER bEifIbA ¥F tztg%ngt bl 6n Rldbive bit

patent provi des neans pr ovi

i fect between the bit and a fastener for

or soghf %ﬁeﬁgorr i, SRE 2 gRStERE P AROBPESSihen the bit i s
inserted in a recess or socket on the fastener,

t Haeepystrugtipn prabeneglsordhn TRESE® ibrendzrivgisygemeafe disclosed in U.S.

fasteners into a
Patent No. 3,584,667, which is hereby incorporated herein by reference in its entirety. The

TORX® brand drive system represents a significant improvement in the fastener industry.

An application of the TORX® brand drive system is disclosed in U.S. Patent No.
4,269,246, which is hereby incorporated herein by reference in its entirety. Specifically, the
drive bit of the 246 patent provides means for providing a wedging effect between the bit
and a fastener for holding fasteners on the drive bit when the bit is inserted in a recess or
socket on the fastener, thereby facilitating one-handed installation of fasteners into a
workpiece. This one-handed installation is highly desirable for use in some applications of
fasteners where a large number of fasteners are to be installed in a workpiece, or a plurality of
workpieces, such as on an assembly line. This type of friction engagement is also desirable
where it is preferred to use non-magnetic drives and fasteners. Additionally, the particular

construction of the “246 patent helps to prevent “walking” or “wobble” of a fastener, which
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wor kpi ece. This one-handed installation is highly
desirable for use in sone applications of fasteners

wob@peo@asi ar ge nunber of fasteners are to be i PGI/HE10081068283
in a workpiece, or a plurality of workpi eces, such as

can cAkcFAMARS RIMRbkplecB e Thit Ik r®wobbice td @i&n&ﬁgsda@@%hen a

s also desirable where it is preferred to use

e RN SO A PR o

ki.ng "wobbl e" of a fastener, whichc
drwe@%ﬁ% 5 aﬂﬁa{égmag w&blﬁlbp@a@es Hengioapihareily: when ut%m délll SCrews.

is particularly acute when a pilot hole is not used or
dbvenghormhubd fasteasradnklabe duiveobit sedsterhblypiravgdat by the ‘246 patent are
self-drilling screws. The drive bit is also

qulte sabéthal thgﬂal B diw 'ré‘d?n BSrOMHHGS Pk Rhieh &R reMRMRIL Bpecifically,
when utili zi ng screws. Even though the fastener

the dﬁgeidbl{ FP thd “24%31 Fen{ hz?s; L {f ef’cScfEE{e\é t4) eg\ép %%g glydlémgtgrﬁ% Eeg}" As such,

are q

further [ roveng refi nenents. C|f|caII

the drjys b}énﬁk?sn%ntqch‘éﬂtﬂéhﬁef%ﬂﬁwmt aﬁ@sof&ﬁ? ﬁqs@@eﬁ@gk@é %aﬂ@?h the bit
on a major dianeter thereof. As such, the drive bit

is insentdde Mownicioitely) thh coftectftetweenahe bit arad thegasténer backet occurs at
fastener socket into which the bit is inserted. Mre

outerdeddifg EdeY of [dbes 68 tHedfit ardef MBRRA of BB thaREcKREThe bit wedges
Tastener socket occurs at outer, |eadi ng edges of

acros orQinarB & (thfle gﬂdA%c&ﬁH{g t fabolv 116RudsB0d (Ao %ﬁgét
g Bl 05 ek uRSulsBy sy

ges across
Acc rdln t he abgve dlscussed dgi n effec
theorgtically E‘E‘i“g%\%/tl SRINAR SPOIRISS eugl dp Ay Eper tﬁa %F@nber@é@&res.aﬁd lobes,
nunber to the nunber of flutes and | obes, between the
betwdgh thedvitiandiibe soddebt Be@usawsdzing betimaen thetbiterad théckittoccurs only
and the socket occurs only at outside edges of the

at outhidbedgeloftitloBésd ofehditive bit, HigHmagitude enddBENa isGédses can build up
stresses can build up at these ITmted | ocations. This

at the§d lﬁrﬁﬁ Fol‘BQt‘f(ﬁﬁt rﬁgﬂ s%@ss‘:@d?lcg@@%fl%élg g%u;sé Té)?celgéﬁ/e ‘ﬂﬁ%\;ear, A3 well as

oss of dimensi ona

loss of dimensional tolerances.

Furthermore, because of the limited contact between the bit and the fastener, a natural
tendency arises causing the bit to cam out of the socket in the fastener. Accordingly, there is
a potential that the effective lifetime of the drive bit will suffer a reduction, viz. a reduction in
ability to prevent wobble, as well as a reduction in the integrity of an interference fit between
the bit and the fastener which can make one-handed manual installation more difficult.
Additionally, variations in socket fall away, as measured across the major diameter of the
socket, which may be difficult to eliminate, can adversely affect depth of penetration of the
drive bit into the socket, thereby adding variability of insuring sufficient bit penetration into

the socket for driving of the fastener.
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Furt hernore, because of the [imted contact between

the bit and the fastener, a natural tendency arises
w@209/008t he bit to cam out of the socket in tPE&I/US2008/068283

fastener. Accordingly, there is a potential that the

efffitd therd el loBBlap Britd e sthiris\eealtibile, Wherk isSathde@dIfoRa lobular drive
reduction, viz. a reduction in ability to prevent

. : . . ¢

oYU TeLEh i EHELAT ML AR it Beome
whi ch can ke one-handed nual installation por

enharigpg WE‘E‘& fhe fasieho o3 bing Pgl?te%eﬁf A feBi o] heoae KEpRps when the
away, as neasured across the nmajor dianeter of the

fastenso iskestempteldi to fye enseisl, terdhyquidtiding aglertainaved of tremper resistance
adversely affect depth of penetration of the drive bit

once hBtRstdrRPh&NIRinstditedr eby adding variability of
insuring sufficient bit penetration into the socket

for driving of the fastener.Despite there being

| obul ar drive systens available, there is a need for a

| obul ar drive system which provides an inproved
OBjﬁg"%ﬁNf[%@&ﬁ@Agﬁ' The interference fit tends to becone

e fastener is being tightened, and

tends to beconme di m ni shed when the fastener is

atAreshéce df hwelbodiaracafitie pidientdhyenfiond @ipigvide aeithpdoned

| evel of tanper resistance once the fastener has been
lobuldrgivak)gdn, OBJECT AND SUMVARY An obj ect of an

enbodi ment of the present invention is to provide an

i nproved | obul ar drive system Another object of an

edbothcrebjectoff anreenbpdasent tof thevretentimvertidnas po preividle adobular drive

| obul ar drive system which provides an enhanced

systerh WHedH o eieSad bdhandd inlerRAQO G, Obj ect of an
enbodi nent of the present invention is to provide a

| obul ar
Still another object of an embodiment of the present invention is to provide a lobular

drive system which provides at least two contact points per lobe - one on a leading edge of

the lobe, and one on a trailing edge.

Yet another object of an embodiment of the present invention is to provide a lobular

drive system which provides some measure of tamper resistance.

Several embodiments of the present inventions are possible, some of which are
illustrated herein. One embodiment of the present invention provides a drive system which
can be embodied on the head of a driver (or driver bit), in a drive socket, on a fastener head

post or in a fastener socket.
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drive system which provides at |east two contact

poi nts per | obe - one on a | eading edge of the | obe,
wae@omason a trailing edge. Yet another obj ecPCDUS208/068283

enbodi nent of the present invention is to provide a

| attlerimple] ¥ Speeifid @Mbotihed dPHRYhidesit SRERERESs Riustrated
tanper resistance. Several enbodi nents of the pr esent

herelﬁﬁvlﬁ%éﬁ%?loq{aef ﬁ%ﬂ&l{lﬁ@ﬁ@ Q%oec\ggf ({qr}e%g‘h a nléﬁltdega Sfjurahty of
rov es a,drive system h enbodled on

alterrigting Iqhes andieceases. c%&e @gf thgile ?esain repesyos gie 1Xpgt Rit)r angled.
on a fastener head post or in a fastener socket. For

The fasidhgileach of the baties ped racbssds are twistifd arfaegled @senides an enhanced
invention which is illustrated hereinis in the form

interfefende fibinittad &irmVéti o ReabNHoUBABCEPSAG Fpeﬁ 10BE - bBE §§§ 18ddg edge of
includes a plurality of alternating | obes and

the 10{5 \%C&ﬁ ;g)P %;%{Iﬁe%@h%gﬁ g@t% S qgff%%eai:lﬁ télﬁ&g%éﬁﬁmgcgs and

recesses are twi sted or angled provides an enhanced

i At okl enoted that enpapdiaciitat tvotormict lpemsd fob wachasmh@sik lobes, or

poi nts per |obe - one on a | eading edge of the | obe,
howe@8dn&H}Par® Bl dybd i {he Sn@H98buladdesifh! Is 1BSthBorRES Whkifhm. Due t
Owet anper resﬁngt({gﬁce I't shoul 1%Jlabesﬂﬁi gd tha? engagerlnenm Heto

contact paints for each of t

toterafi 3 AR 15The 8% abap BEntFR arBir v SptrREPSisgiegpbe or o

Is the theoret| cal maxi mum Due to tol erances and wear
fewer(}quhlbo ide lohkeggagenent may occur at fewer contact

p0| nts per |obe or at fewer than all of the Iobes The

A5 §REnet & SCAREIRY'Gch BYE etf%ﬁ%nef{%?‘%

drlven using a conventiona
i t th t t. wh
multi-aslgﬁqr}ggg&} fSHCgEJ.ESISS(f):I?GnVSVi‘IiC{‘l ?sncongstent wg]tﬁ that V\Ifhl(l;h is disclosed in U.S.

r|v

C()?xgerﬁcmnal

Patent No. 3,584,667). Alternatively, the fastener can be driven by a driver which is in
accordance with another embodiment of the present invention, where the driver has a drive
head which also has a plurality of corresponding alternating lobes and recesses which are

twisted or angled.

Still another embodiment of the present invention which is illustrated herein is a
punch pin which includes a head that has a plurality of alternating lobes and recesses which
arc angled or twisted. The head of the punch pin is configured to punch into the head of a

fastener thereby forming the recess discussed above,
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Patent No. 3,584,667). Alternatively, the fastener can

be driven by a driver which is in accordance with
wa@ewvlerisenbodi ment of the present invention, RIBEUS200$1668283

driver has a drive head which also has a plurality of

C 0%1f1£$R ANGhBZerAbd BMBALdMEL proRST nﬁraﬁnérﬁﬁzﬁﬁm§111ﬁmr£ted RERin is a
twi sted or angled. Still another enbodi nent of

I d he
devidd vﬁﬁﬁﬂs coﬂﬁlﬂg{% ?(preg’ﬁ g@% use thelz g cgnﬂzv ‘ta%% cé%fbef ]ﬁ?%ﬁs 1191‘\9 the head
&Falter ng | obes and recesses which are angled or
of thg @fl%rd Vh‘@ MRy dhclpgg L ewemp}eﬁ A Pishelders bepsing@nd packing that
punch into the head of a fastener thereby form ng the
are all dispewddn 8 cassg dTixbdericeSs cohfigueed mretaivethe @ohcidpinémt nefner
the present invention which is illustrated herein is a

such €Y tHeQunbh F1h ib Fre6 BNEpiQ Whee bEi‘ﬁ? rr@cbﬁ\bﬂ‘ A@ Qudts ehel d¥QiRYAR Be used
pin to punch the recess into of the fastener.

r. ex
to p"lgearh |g %éé;(ﬁ 4 H@é ﬂﬁ&r{‘l 1H?1ﬁo tﬁearegsa?m%&gg%%s |Bﬁ?l5dlae§§ qu éhe punch
eV| conflgg Eg@to retain_the Eunch pi N
pin lsrm AW diofp R dgcerh fstihehbgsinformed indbe fagtegpy, theiselef the punch
bei ng retalned As such, the device can be used to
Inncguﬁ&mﬁvﬂgrMEadnmbfﬁhemmﬂmch pin into the head of the
fastener, and as the head of the punch pinis
wi thdrawn fromthe recess which has been formed in the
fastener, the head of the punch pin can effectively
rotate out of the recess. BRI EF DESCRI PTI ON CF THE
DRAW NGS The organi zati on and manner of the structure
and operation of the invention, together with further
obj ects and advant ages thereof, may best be understood
by reference to the follow ng description taken in
connection with the acconpanying drawi ngs wherein |ike
reference nunerals identify like elenents in which:
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FIG 1 is an enlarged perspective view of a fastener
which is in accordance wth an enbodi nent of the

wWEe@smenisi nvention; FIG 2 is an enlarged si dePwi/Es2008/068283
the fastener shown in FIG 1; FIG 3 is an enlarged

Bmmgbmﬂbﬁbﬁfﬁwﬁﬂ@m in FIG 1, FIG 4is a
CrossS-sectional VIiew o ast ener shown . in FIGS.
1-3, taken along line A- 4 of FIG 3; FIG 5 is a
peftepegdriizedion iaadvmmhner ofithd stedcolvehad operati@r ofithé itveation, together

can be used to drive the fastener shown in FIGS. 1-4;

with ﬁl:rtﬁer Ebjkdts Bt RGeS NSRS, Alayttest lﬁzﬁlﬂﬂ%fst@d,tb ffhck E%the

5, inserted in a recess which is provided int

G
h f.t:he. flastener shown.in FIGS. 1-4: ElG. 7 j.s . .
follo iR de s R O 0GR i P debpoivhe igingf ren lke
recess in the head of the fastener in phantom so that
refercppe, nyBRBRdeHtH like elements Bwhiele driver bit can be nore
readily seen; FIG 8 is a top view of the driver bit

CTHGOF A, B ek Ry i 90840 o

b ér os%-ﬁeqcti onal. vi ew taken along |line 10-10 of FIG 7;
cmbognpent pj thepresey Pg‘f’}g’@f‘rve view of a punch pin, which is
i n accordance wi th anenbodi nent of the present

| INEND iOfh erddtfe € PieGAIT tH@fa‘é&ﬁ& %@wBQﬁ'P"IG.hF; recess in
the head of the fastener shown in FIGS. 1-4; FIG 12

is an_enl arged perspective view of a head of the punch
pifAGshan dn?arg&c&op ¥iew of the fastener shown in FIG. 1;

FIG. 4 is a cross-sectional view of the fastener shown in FIGS. 1-3, taken along line 4-

4 of FIG. 3;

FIG. 5 is a perspective view of a multi-lobular driver bit that can be used to drive the

fastener shown in FIGS. 1-4;

FIG. 6 illustrates a head of the driver bit shown in FIG. 5, inserted in a recess which is

provided in the head of the fastener shown in FIGS. 1-4;

FIG. 7 is similar to FIG. 6 but shows certain lines of the recess in the head of the
fastener in phé,ntom, so that engagement with the head of the driver bit can be more readily

seen;
FIG. 8 1s a top view of the driver bit engaged with the fastener;
FIG. 9 is a cross-sectional view taken along line 9-9 of FIG. 8;
FIG. 10 is a cross-sectional view taken along line 10-10 of FIG. 7;

FIG. 11 is a perspective view of a punch pin, which is in accordance with an

6
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FIG 13 is an enlarged view of the end of the punch
pin shown in FIG 11; FIG 14 is a bl ock diagram

WO Roogsediat i ng a net hod which is in accordance RET/HS2008/068283
enbodi nent of the present invention, where the nethod

embo'@ﬂ%elﬁ%g H}%?ﬂesteﬁt QR ] anPWHFc'H oBh Be ﬁFbegfﬂ d‘ban ﬁleci:‘evﬁ]s% ?]n the head of

a cross-seétional view o evi ce
can be used cayse the punch pin to punch a recess
the fa5 nﬁﬁﬁoﬁgéHthséﬁ#éstener; and FIG 16 is a bl ock
diagramillustrating a nethod which is in accordance
WIHI, 20 isoihrBRberSiectieviRhastaeall BY BRIuAMh pMNBEENENRIG. 11;
nmet hod can be used to punch a recess ina
fast ener. DETAI LED DESCRI PTI ON OF | LLUSTRATED
ENBGDL ienmSnlgnpddeviewiof thensralnifithmpureh pbe steveciadiiGol & t o
enbodinment in different forns, there are shown in the
drawi ngs d wi.ll be.described herein,i.n.detail, .
SiRth PR e hesapCi A et e St i Phlahes wish an
present disclosure is to be considered an )
embogipasns of fhegagseatingentione whetierthe pretwd ean bpasadiodpmm e, punch pin
and is not intended to limt the invention to that as
shown il BKi.rldted. FIGS. 1-4 illustrate a fastener 10 which
is in accordance with an enbodi nent of the present
[ n{ion. The fastener 10 |nc¢ludes, a head portion 12, .
2 iCal4 Rrsiapes visBt ‘i’fio eolFVice WP FArhe s <0 faustls Bunch pin
bottom 16 of the head portion 12. A socket or recess
to purkd 4 recqss dvihgdgad of afastsper2@ndf t he head portion 12, and
the recess 18 includes alternating flutes 22 and | obes

24, ~and. a hottom 26 .of the recess.18.is genera | .

cop el s anGo fEa Hhae i Bnictyis i epDaghvith an

| obes can be provided, preferably there are six |obes
embodimenhgl the preserftipeeninn, waete dhaymethed cpw be used to punch arecess in a

fastener.
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spaced equidistantly along the circunference of the
recess with adjacent | obes 24 being separated by a

W0 bawveod21t Regardl ess of the nunmber of fl utes BPEHUBDEE68283
whi ch are provided, the flutes 22 and | obes 24 of the

DET BESRRIPTIANG diPRY ULrRA TERENBOIARAINES Shown in

. closed in
U.S. Patent No. 3,584,667 in that instead of being
stWhilgihis invéeion miyelse fidceptithd tolatboddnait i biffekas f@ns( there are
10 shown in FIGS. 1-4 are twi sted or angl ed.

showlethe rd?em/i}i%s dewill bH E3criFedaitteih ﬂpﬁétai%ﬁg@&ﬁc anBb&ithents With the

cl ockw se direction as one noves In t recess 18 from
the.to of the.head 12 of the.fastener 1Q.toward
unden g Phef PheSineAgPoinoe By bpigositdEq & Sorfplif RS OF the
. leading edges or walls 28 of the | obes 24 are visible
principles of thedrvEioncand i peintended odisil theginveptiando thagas jlivgtrated.
edges or walls 30 are generally not visible.The angle
0 i . . / [ 0
TIPS kg A0n0nd absits P MO BRb ot
li.ne 4-4 FIG 3, In FIG 4, the angle of tw, s}t i )
preseqtiami pfie g i asiE Pl CIIERGES hlFd R 5 g adfgpded paft portion 14
_relative to a line 34 which is parallel to the
which| exiteyids fiinna boldoxi d 636 thef hetatl poftiomt Idn ek sddket @rreéess dBligprovided in
this angle is at |east 3 degrees and at nost 12

a top 2eaf the hieaddpirtiSQNR, MARRE reabd! 18 ifdiddaleelaas Bdtes PD&nd lobes 24,
greater the angle of twist, the greater the anmount o

f
Fygl . [ ]

ond 2 bR 26 P HTORRRTS iy cbloph buleh ARGyl BP s

he recess 18 while being driyv in.a counterclockw se )
and logps eany ed?{OY‘ée‘ivé’E e{aﬁg’ #’S‘%@é"né‘ﬁ%sgﬂ@n fil ‘%‘F\f‘r%%aé‘ﬂ’rem each is

bore in a workpiece. A conventional nulti-I obul ar
spacediequidistapily dlong ghre ditcnndgrencectf the resheswith adjddet lobeg 24 being

also U S. Patent No. 3,584,667) can be used to drive
separdidieby agt@rdd 10 wherein the driver or driver

Regardless of the number of flutes and lobes which are provided, the flutes 22 and
lobes 24 of the recess 18 in the head 12 of the fastener 10 shown in FIGS. 1-4 depatt from the
configuration disclosed in U.S. Patent No. 3,584,667 in that instead of being straight, the
flutes 22 and lobes 24 of the fastener 10 shown in FIGS. 1-4 are twisted or angled.
Preferably, the flutes 22 and lobes 24 are angled in a clockwise direction as one moves in the
recess 18 from the top 20 of the head 12 of the fastener 10 toward the bottom 26 of the recess
18. As such, in FIG. 3 leading edges or walls 28 of the lobes 24 are visible when looking

down into the recess 18, while trailing edges or walls 30 are generally not visible.
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bit 38 has a fastener-engaging portion or drive head

40 that includes alternating flutes 42 and | obes 44.
w@e@osesaBng ordi nary skill in the art woul d unPEr/E520081068283

that the drive head 40 can be provided on a driver bit

38rfeSHER (ﬂﬁwfgﬂ 'fﬂlté:slﬁ and)loMdsiaN; | L 11[‘ &St 11?F1t60 ql which isa
Bt e 4Ee

shank portion hat I's constructe e eng

ate,to ch, dr|I
cross PR Rgep ek e Tt G Thete f‘otﬂaa%glﬁaf Pt identified
38 and therefore also to the fastener
with miferemagarimesal\32. {The adgleverdative tae linan4 b*énghr iswiackdlgl to the
directly on a driver without having to use a bit. As

longisidital atib86 et fadeney 0. PreferdbBdtiedridlistapleaétf ddoraeslaitd at most
cover both of these scenarios, despite the fact that a

12 deffeey #ut pdr'&? gﬁieﬁﬂ‘?ﬁé AT Je)/ecﬁelao ; gﬂ?atté}?heﬂﬁ%&gﬁvlﬁs%g "Yreater

xanpl e ows t he head suc river
the arﬁn%%? gan\ﬁgetr ggsgsgﬁlggfpasd r]%ﬁegwh%c%%{s F:Irggsqtgg gnrg;écr)%q?ets]s? ﬁgwﬂ?have more
driver 38 engages the socket or recess 18 in the head
of a teyglengy tohulefans petherecess 185phie beivgldriyen inobesinterclogk wise direction
head 40 of the driver 38 engage in flutes 22 of the

to badkethe &stchdy 1@oat dfabkeaddl Wire ihewdalghak. or recess 18 of
the fastener 10 engage in flutes 42 in the head 40 of

the driver i8 FI O iS a cross-sectional viewtake
al‘bfRventiena] ol |d€aver70r ditker pit PG sbsTaseshopan FIG. 5 (see also
engagenent of the | obes 44 and flutes 42 of the driver

U.S. BentiNd 31384, 0617 ycasbeaBed mdddivithe ftener €8 peetréineheydriwd or driver
the recess 18 in the head 12 of the fastener 10. Since

bit 38tHaE afiﬁﬂ&leﬁ@ngﬁ%ﬂ%ﬁ)rﬁiéﬂ ¥Edrivithead 40ARM SR LR A ternahfg flutes 42 and

flutes 42 and es 44 thereof are not tw sted or

lobes ﬂgg thﬁ{nlﬁ% %ﬁi@%iglﬁlslp%ﬁ'e glohlﬂnecl%g%%&%%thgﬁ i Cﬁeaﬁ 40 can be

stener
own in FLG_9 (whi IS,a_cross-sectional V|ewtak
PrOVI‘qudH’ga i byf.3§ (éH‘ChFﬁS@EO‘@ in e o) orfucihwsivdane ol ghask portion 46
driver 38 is engaged in the recess 18, an interference
that isf ¢onstouctevebdieragpgagedi vaith arcappreprivde mdarsut]inas a wrench, drill or the like
(not shown), for applying a torque to the bit 38 and therefore also to the fastener 10.
Alternatively, the drive head 40 can be provided directly on a driver without having to use a

bit. As such, the term “driver” is used herein to effectively cover both of these scenarios,

despite the fact that a driver bit is specifically shown in the drawings as an example.

FIG. 6 shows the head 40 of such a driver 38 engaged with the head 12 of the fastener
10 shown in FIGS. 1-4. As shown in FIG. 7, the head 40 of the driver 38 engages the socket
or recess 18 in the head 12 of the fastener 10. Specifically, lobes 44 of the head 40 of the
driver 38 engage in flutes 22 of the recess 18, and lobes 24 of the socket or recess 18 of the

fastener 10 engage in flutes 42 in the head 40 of the driver 38.
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| obes 44 of the head 40 of the driver 38 and the

flutes 22 in the recess 18 - i.e., at points 48 and 50
WO 00P0@180. As such, theoretically there are tROI/psions/ecs283

of contact for each | obe 44 of the driver 38 - one on

1] Fos 155508505 AR LA 10398, 2 Mg o
cand iy SEBVSEE gl T B Rl 55 1 s

enpl'oyed in the nulti-lobular design, is the
respeetinesdy, of theatcasat B muthe hgad 12 of thelfestener 48. Singe tleshiead dPiofighe driver
use, engagement may occur at fewer contact points or

38 is adnvei®ial ith@fluik 42 @hd 1dIRs Ho BRSeofArShdtitivited ditaRiTed RO EE: lobes
fit or wedging action occurs between the |obes 24 in

24 ang Elzlt%s%etﬁﬁh cbdd 181§ ﬂﬂagge d jg ogﬁhe: éégte%e}.%? 3%1_%19, AWown in FIG.

['utes 42 1 n the i'ver

Preferably, the extent of the tws he fluytes 22
9 (whighs e ssenordl T issalaretie b ohEXGhawhen the SenEho of the
fastener 10 is not so extrene such that the depth of
drive¥histengadedin dhe reessed 8. anrinistferanee it prvwedginglact®nioscurs between the
sufficient to reduce any tendency for the drive head

lobes 49 off ehedmai a0tof te driver B8 ad the flitsd IENinttherdcagti@ndgle, WO pbinits 48
driven into a workpi ece. Because of the cam out

and 50 G5 FRE.ANKs chﬁ}’ﬂ'hgﬁgti&ﬁltygp&fre% ik io? 80nt9<9 §ch ?(g% 4 of the

I's not required to Ins t'ener I'n athrea

drivergﬁ -|e(1‘»r{egocpratgageraﬁﬁ{geq§§% a%ﬁg%{:gﬁo%%% irellpé SL{:] 81t1 a%gtlgaqgngoédge 54 of each
rovi ded. Accordingly, when self-tapping screws are

lobe 4@1 ilt shoall bearptedhthal enpagementayiwe eehtdas pofngscior eackk dfithe six lobes 44
tapping or drilling of the screw into the workpiece.

of the\dtivbr 38)@r hawevauhaly oamplitd tethp eiuMi-l6Hul &g is the theoretical
configuration provided by the drive head 40, the

maxiﬂ?i(i)rhy Fueds tdlSra sfémﬁ Queldf a‘%‘i‘fgﬁ%*’g‘%@ééﬁﬂéﬂt% Sttt R contact

mnimze wWo e or wa -tappi ng screws
.. as e re i n,into,a.wygrkpi ece. Thus, the tw st
peint o 5t A O i Pt R i o
between the lobes 24 in the recess 18 in the head 12 of the fastener 10 and the flutes 42 in the

head 40 of the driver 38.

Preferably, the extent of the twist of the flutes 22 and lobes 24 in the recess 18 in the
head 12 of the fastener 10 is not so extreme such that the depth of penetration or insertion of
the drive head 40 is sufficient to reduce any tendency for the drive head 40 to cam out of the
recess 18 when the fastener 10 is driven into a workpiece. Because of the cam out resistance
provided by the configuration, an end load is not required to install a fastener 10 in a threaded
bore in a workpiece. However, when self-tapping or drill screws are used, often no pilot hole
is provided. Accordingly, when self-tapping screws are utilized, an end load is required for

facilitating tapping or drilling of the screw into the workpiece. With the particular contact
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recess 18 of the fastener 10 are able to perform not

only as neans for preventing cam out and neans for
wa@pdogtoaigr t he fastener 10 with the driver 38, PCE/US108%/068283

as neans for reduci ng wobbl e. Due to the tw st or

line-p%%lo‘li]} 08%%%3:%?{3&15{%&%@1@ as? bk @eb 4 &k 462%6 ﬁgg&sﬁs %8ble to

cl.ockwi se direction, the int rfere ce et ween t he
utilizg, fusredpisie cndy Dad te winimize wRble ﬁéweﬂ%%%fl thtbtai»pm& gOrpws gs they
12 of the fastener 10 tends to becone enhanced when
are diives idioi areorkpBce.s Thied, thy twastatr egle lob tiovilutes 22 angl lobdssdd of the
the driver 38 is used to tighten the fastener 10. In
reces§ OBbF 18 tfastdriRe 10 BicaiblectogReBrh inbt HiFL WS BftahdRr PRAENtHE: n out and
the driver 38 and the recess 18 in the head 12 of the

mean% ?osrtafﬁﬁﬁf - &€ f&a RS 1‘0%@1]‘1 MRy 3\@ l:J.u? altsg\lﬁ g’{e%%sefor ?e%\lllglilg wobble.

ate counter cl ockw se,
38 |s used to attenpt to | oosen the fastener 10. In
otlhertowlny thast dtuagle of theeflwes EZrindlobed 24 dthargke & in the head 12
twist of the flutes 22 and |obes 24 in the recess 18

of thd fﬁstbﬁk‘% 1b%ﬁ1gla%geﬁ ih Q%Ichs%raﬁfecﬂ&l tﬁé‘ﬁte‘i‘fekéfﬁé i BB he head

to ride out of recess 18 when rot at ed

a0 or LMLk °°5%rscqsaﬁ%g}%eiﬂé Gﬁf%ﬂﬁ@l”?e? 710 fafl e BEEBSe

enhanced by, increasing the angle of the tw st of the -
enhancghwdien theaiiyer B isdpingrogited elackvaiseds. when thedriver Hpisaised to
‘a driver can be provided which al so has angl ed or
tightenwhesfasigdnér 1k da camithst, dhemferfidnarce ifit betveced thedesnad 48 df the driver 38
accordance with an enbodi nent of the present

and tﬁe"f‘é@éﬁﬁ 1 9 thENesd YO BE the FAGERATE 14ndE 18 GRABRE WHAk thd\@iver 38 is
driver to ride out of engagement wth the recess 18,

b oyl din .St e
veine G GpAERL A R L R GER TRl BB rn e
| ess than or substantially equal to the extent of the
fastenepd @t Inggthereords, dug o the digegtipnpleilie augle of twist of the flutes 22 and

lobes 24 in the recess 18 in the head 12 of the fastener 10, the driver 38 tends to ride out of
the recess 18 when rotated counterclockwise. This provides some measure of tamper
resistance. This tamper resistance feature can be enhanced by increasing the angle of the

twist of the lobes 24 and flutes 22 of the recess 18.

Furthermore, a driver can be provided which also has angled or twisted flutes and
lobes, wherein the driver is in accordance with an embodiment of the present invention. This
would increase the tendency of the driver to ride out of engagement with the recess 18,
thereby providing tamper resistance. The extent of twist of the flutes and lobes on the driver
may be less than or substantially equal to the extent of the twist of the flutes 22 and lobes 24

of the recess 18 in the head 12 of the fastener 10. Regardiess, the driver may be constructed
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of the recess 18 in the head 12 of the fastener 10.

Regardl ess, the driver may be constructedfrom any
w@iovabdiel mat eri al havi ng sufficient structuraPCT/US2008/068283

integrity for applying the necessary torque to the

from fgg?é Ble m;aot%h%l%gnl L did §frﬁ&u1fa! Hﬁ%%tgc X ?8 EE% tﬁgiﬁgcessary

escr ssocl atron w

hea&egj a fastener as well as possibly a drive head on
torqug tgyiheastenst- qriver bit, such a drive system may

i nstead be enbodied in the formof alternating tw sted

f | MfgesugR ik tvRRES filRs @nd fdb‘é@hzﬁ%%@ﬁ dBREHOd iPsétiation w1th a recess

fastener head post. FIG I ustrat es a pun pin

. in accordance .

in theaf 31 b Fpchef i B swaﬁﬁ?w%‘é%ﬁ%@ CNes ShHfURT biygech a drive
recess 18 in the fastener 10 descri bed herei nabove.

systemifgaspiasiend by pmbediedin the Hurcel Aemetisg twistiddhitessandtobys in a drive
in enlarged detail in FIG 12, that has alternating

socket hnd/esorbd fateiet ldad poftc and the alternating flutes 64
and | obes 66 are twi sted or angled. Preferably, the

flyte 4 and | obes 66 are, l.ed a cl ockwi se .
et dhsGatonaimhas of ittt aC@m%% @iBgmgrmhodiment of the
head 62 of the punch pin 60 to a shoul der 70 provided
presenininvénsiopand whithncadhe used tamincb theoreréz? 18fin thedfastener 4§ déseribed
and | obes 66. As such, in FIG 13, walls 74 of the
hereinedbes Bl RiRh\pirs6Mhes a/v,hﬁmh thegk6 N avienvy shb®n &M enlé@e@etail in
the punch pin, while walls 76 of the | obes 66 are

FIG. Bﬁ@ﬁe&%& Xlté?ﬁéug ftlom]t-ﬁﬂ égs)e(()t%ra‘?ltﬁ tﬁ{ al{tév%gtt %f?.{tgéj@{]ar}d lobes 66

it corres en

e SRRl ! iﬁ?@aﬂw"@%t et T

her ei nabove). The punch pin 60 can be constructed from
directipmassuic taics ot fetqpaurfhm&@f therheddco2erfi the prudx pin 40 to a shoulder
integrity and hardness to punch the recess 18 into the

70 prév@dell drPthefpuhdlepih @9t &ntBe bdttbVWip o€ the uteHeE dhddloBeH8b. NS such, in
been described in connection with punching a recess 18

FIG. 1) walls 74 of the lobes 66 are visible when looking down the end 68 of the punch pin,

while walls 76 of the lobes 66 are generally not visible. The degree of twist is such that it

corresponds to the extent of twist ultimately desired in the recess 18 of the fastener 10 (such

as a three to twelve degree twist, as described hereinabove), The punch pin 60 can be

constructed from any suitable material having sufficient structural integrity and hardness to

punch the recess 18 into the head 12 of the fastener 10.

12
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the head 12 of a fastener 10, the punch pin 60 can

al so be used to punch a recess in a drive socket,
waob@eddst he forned drive socket can thereaft ePChES2088058283

to engage and drive a fastener head post, which may

ahgn: hav ' r r.al I . conventi onal I .
CW B B a0t 3 BLbeselibGtin SRRKEIh I PunRing a recess 18 in
e di ment of the present inventiogon. As shown in FIG .

the h%g,bl%t%c rlgrteRar 0. %e RERCHPIR 66 san éISE@ﬁ\Pé‘?ﬂ fogHEeh g gereps igjadrive
can initially be fornmed, and then torsion can be

sockehpphareid thoforimed grive sooietcandhareaftor bewkst orepgade dndelrive a fastener
punch head. Finally, the end of the punch pin can be

head pokt, Wisich 8§ lalbodade aitkRirgizht %@Q cBRIAtioRANDEViEed HBRs ARd Tobes,
the end of the punch pin. FIG 15 illustrates a device

oL i AR RS b Pod e, o L

resent 1 nven can be used to retain

the punch pin 60 shown in FIG 11, and use the punch

piAx howihdn PUBCH, td forinethe painchBpih B0} heorvasti®iae puddh 5h einitially
in FIG 1. As shown in FIG 15, the device 80

¢ ; . ) A

o oA BB 3R Byl Dol i SSRULRutph pch

head. B8 A dip FE R P e B oo GrhoRTAT g npan be
a manner such that the punch pin 60 is free to spin

formegin the ped phthe pvaghRia. I n ot her words, the punch pin 60
can spin free relative to the pin holder 82 and

beari Ng: ' i agr . i
D535 (90 M RO Ry SRR e
ynchi ng ui_preng to punch the head 62 of the punch
preserﬁilﬁve@@onmef fe (Rucngn pambe %ﬁegﬂ% ectain dhcptinich pin oG shovasingdlg. 11,
head 62 of the punch pin 60 is thereafter w thdrawn
and ufertherptnch pie 66 $s puighvthe cdvessals ingbafasenerel shownhe FIG. 1. As
fastener 10, the
shown in FIG. 15, the device 80 preferably includes a pin holder 82, bearing 84 and packing
86 that are all disposed in a casing 88 which can be used with conventional punching
equipment. The device 80 is configured to retain the punch pin 60 in a manner such that the
punch pin 60 is free to spin while being retained. In other words, the punch pin 60 can spin
free relative to the pin holder 82 and bearing 84. As such, as shown in block diagram form in

FIG. 16, the device 80 can be used with conventional punching equipment to punch the head

62 of the punch pin 60 into the head 12 of the fastener 10, and as the head 62 of the punch pin

© 60 is thereafter withdrawn from the recess 18 which has been formed in the fastener 10, the

head 62 of the punch pin 60 can effectively rotate out of the recess 18, thereby leaving the

twisted or angled flutes 22 and lobes 24 of the recess 18 intact.

13



head 62 of the punch pin 60 can effectively rotate out

of the recess 18, thereby |leaving the twi sted or
waegbeobisl ut es 22 and | obes 24 of the recess 1BCT/US2008/068283

intact.\Wile preferred enbodi nents of the invention

\9}1?9 g}g@er?egdengo%%ﬁﬁérﬁf g thE ﬁn\}eﬁugg Xllesslhg\pvﬁ gnél ﬁ@gcpﬁagc? SFis

i n the var i

envis]ogpgg'&tt Hg)(gg ggﬁ?cr %}ttL% gl[tnﬁ?gf e?/ Iegflpugqn?]sggoq?@igg ion%jmthout departing

fastener (10) characterized by: a head portion (12)
from Hewspiry and seqpe(ofthe fonetoingadsiseriptionl 6) ; and a t hr eaded
shaft portion (14) which extends fromthe bottom (16)
of the head portion (12), wherein a socket (18). is
provided in the top (20) of the head portion ( 12),
wherein the socket (18) conprises alternating flutes
(22) and | obes (24), and the flutes (22) and | obes
(24) are twisted. 2. The fastener ( 10) as recited in
claim1, characterized in that the socket (18)
conprises six lobes (24) and six flutes (22). 3. The
fastener ( 10) as recited in claiml, characterized in
that the | obes (24) and the flutes (22) are spaced
equi distantly along a circunference of the socket
(18). 4. The fastener (10) as recited in claim1,
characterized in that the |obes (24) and the flutes
(22) are angled in a clockw se direction as one noves
in the socket (18) fromthe top (20) of the head
portion (12) of the fastener (10) toward a bottom (26)
of the socket (18). 5. The fastener (10) as recited in
claim4, characterized in that | eading walls (28)

14
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of the | obes (24) are visible when | ooking down into
the socket (18), while trailing walls (30) are not

wor®odast 6. The fastener ( 10) as recited i n BCEHUS00$/068283

characterized in that the | obes (24) and the flutes

What(:lg@anﬁéc?lstw' sted at an angle relative to a line (34)

Is parallel to a longitudinal axis (36) of the
fastener (10), wherein the angle is at |east 3
delgr eesA Tastéﬂee(lfoasham@eriz(eﬁ(by: achené pottied (12) levaigm thp (20) and a
characterized in that the | obes (24) and the flutes

(22) argtion @6??%% tRiRadddhB R ptain (18) tvﬁlcﬁ ekteﬁ&s frt%)the bottom

whi ch is paral to a Iong|tud| nal axis

g:;tr 22 16%&1%}% h(\-%zie sot?{éﬁne 15? 1\%\6‘%61?1 arségl?e{t é@slg p%a'%gie%ulthe top (20)
characterjzed .in that _the | gbes and the fl
(22) ar¥t t%e@mné&n @R ahsren the set:kfttélﬁ)&oalmswealteyz@tlng flutes

which is parallel to a longitudinal axis (36) of the
f ast end22) dd)lpbast@4pand thedlweny22) asl lobesv@énard taistedl 2
degrees. 9. The fastener (10) as recited in claim1,

[?gract rl g%%%&:tatgggb?ﬁteqer 10223 t)% él%gék%g(lii)

engaged in the socket 48 I ng actl on occurs
bet weerFompiges §ia Inbew 2 n@dwecatw £).of the driver (38)
and the flutes (22) in the socket (18) of the f ast ener

iy actaiaader HDRFkE 94 Bt el BittzP B BalThe topes 4) and

such that a sim| ar ocllg actl on occurs between the
| obes (tgqﬁlu # (22) are space equ1d1stant1y along a circumference of the socket

(18).

4. The fastener (10) as recited in claim 1, characterized in that the lobes (24) and
the flutes (22) are angled in a clockwise direction as one moves in the socket
(18) from the top (20) of the head portion (12) of the fastener (10) toward a

bottom (26) of the socket (18).

5. The fastener (10) as recited in claim 4, characterized in that leading walls (28)
of the lobes (24) are visible when looking down into the socket (18), while

trailing walls (30) are not visible.

6. The fastener (10) as recited in claim 1, characterized in that the lobes (24) and
the flutes (22) are twisted at an angle relative to a line (34) which is parallel to
a longitudinal axis (36) of the fastener (10), wherein the angle is at least 3

degrees.
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the socket ( 18) in the head portion (12) of the
fastener (10) and the flutes (42) in the head (40) of

W@ b@gediser (38). 11. A punch pin (60) confi guP@€HUS2908/068283

punch a recess ( 18) in a part (10), said punch pin

ai'ter nabieag pios {50 Bhn R R Rln dBhug g AT Lﬁf ﬁ%bes @4 and

flutes ](164) and the | obes (66) aretvvlsted 12. The

punch p %ﬂ(l@é)ﬁ?é@rer%ﬁ%at rptgleieltive to & e é&f@é‘fhlm parallel to
in that the punch head (62) conprises six | obes (66)

and si » lbhgitueknal 64is (1. of Theefaptenet(10), whe6in) thesngleds bemost 12
inclaim1l1l, characterized in that the | obes (66) and

the fl Wepef64) are spaced equidistantly along a
circunference of the punch head (62). 14. The punch

EJ_

;g

pin (60) as recited in claim1l, characterized in that
t Be | obldw fag@er §HY a5 nesited in eloint 6 A9hagacterizail én that the lebres (24) and
angle relative to a line which is parallel to a

| ongi t ukk fiales E20) arefvistbd atuh g ldieuitiv6 @) a [iwh 349 whidHi8 parallel to
angle is at |l east 3 degrees. 15. The punch pin (60) as

recit e%&bﬁ%ﬁdﬁﬂ‘aﬁ% (%(@E?ng%%%gm&??gd RvHe Rt t}fer%\ﬁlgieq? Between 3

(66) an utes at an angfe
relative hg a line which is parallel to a |ongitudinal
axi s offfé d685Eh pin (60), wherein the angle is at
nost 12 degrees. 16. The punch pin (60) as recited in

clgai m Ihe fEdIeHeR IRk ?&‘i’cea th &1Bh 1t<!‘1ﬁrdc€éﬁr%§d (PGt @B Q*asftéifer (10) is

flutes (64) are twisted at an angle relative to a |ine

whi ch 'c%nﬁﬁirgtli Ll?clh th& when the head (40) of a driver (38) is engaged in the
socket (18), a wedging action occurs between lobes (44} of the head (40) of the

driver (38) and the flutes (22) in the socket (18) of the fastener (10).

10.  The fastener (10) as recited in claim 9, characterized in that the fastener (10) is
configured such that a similar wedging action occurs between the fobes (24) in
the socket (18) in the head portion (12} of the fastener (10) and the flutes (42)

in the head (40) of the driver (38).

11. A punch pin (60) configured to punch a recess (18) in a part (10}, said punch
pin (60} characterized by: a punch head (62) comprises alternating flutes (64)

and lobes (66), wherein the flutes (64) and the lobes (66) are twisted.

12, The punch pin (60) as recited in claim 11, characterized in that the punch head

(62) comprises six lobes (66) and six flutes (64).
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a longitudinal axis of the punch pin (60), wherein the
angle is between 3 and 12 degrees. 17. The punch pin

W@ e@yoadsrecited in claim1l, characterized i nPCTHES200$1668283

| obes (66) and the flutes (64) are twisted in a

Lk, RSO0 o A M EROA ELn 198 o
o 1 T LD B bR S Bt e pnc

(60), said nethod characterized by: form ng a punch

pi n (60kah&Z)ng a punch head (62) with alternating
flutes (64) and | obes (66); and applying torsion to

t pungh _Di 60) 1 0 cause tw.sti.ng of the punch h

(3 P i bRl RS n et 0o Pttt BNt afes (o)
| obes (66) and flutes (64) which are twi sted. 19. A

met hod 38§ thisilwfgs 4 avedwigehat@eanglegelslive to alinewhbish is parailel to
(18) into a part (10), said nmethod characterized by:

provi diadgngitudénal exis 08 e funch pRe(60), twhepxin iy angle is at least 3

equi pnent; engagi ng a punch pin (60) with the device

(80), weerein the punch pin (60) conprises a punch

head (62) having alternating flutes (64) and | obes

(66) which are twi sted, wherein the device (80) is

cdaf i guheduneh piln|(6Q) ashrecifedriv lelapind 1( deyadtarizsgiimthiat thellgbes (66)
usi ng the punch pin (60) to punch the recess (18) into

t he pamhd (HeXfhites(®d) udettivibtetdtag ahflRe roldiiedtol Mnd WRikh iy puthllel to
the recess ( 18) such that the punch head (62) rotates

f . . . i t.ed, i
cl'ai m 14O RAREFEERD ot rilen RARCTR R gl s 12

a
degrees.

16.  The punch pin (60} as recited in claim 11, characterized in that the lobes (66)
and the flutes (64} are twisted at an angle relative to a line which is parallel to
a longitudinal axis of the punch pin (60), wherein the angle is between 3 and

12 degrees.

17.  The punch pin (60) as recited in claim 11, characterized in that the lobes (66)
and the flutes (64) are twisted in a clockwise direction, from a top surface (68)
of a head (62) of the punch pin (60) to a shoulder (70) provided on the punch

pin (60), at a bottom of the flutes (64) and lobes (66).
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device (80) conprises providing a casing (88), a pin

hol der

(82) in the casing (88), a bearing (84) in the

w@2®pn0ep1888) and packing (86) in the casing (8BJT/US2008/068283

18.

5
19.

10
20.

15

A method of making a punch pin (60), said method characterized by: forming
a punch pin (60) having a punch head (62) with alternating flutes 7(64) and |
lobes (66); and applying torsion to the punch pin (60) to cause twisting of the
punch head (62), whereby thé punch pin (60) comprises alternating lobes (66)

and flutes (64) which are twisted.

A method of using a punch pin (60) to punch a recess (18) into a part (10), said
method characterized by: providing a device (80) for use with punching
equipment; engaging a punch pin (60) with the device (80), wherein the punch
pin (60) comprises a punch head (62) having alternating flutes (64) and lobes
(66) which are twisted, wherein the device (80) is configured to allow the
punch pin (60) to spin freely; using the punch pin (60) to punch the recess (18)
into the part (10); and withdrawing the punch pin (60) from the recess (18)

such that the punch head (62) rotates out of the recess (18).

The method as recited in claim 19, characterized in that the step of providing a
device (80) comprises providing a casing (88), a pin holder (82) in the casing

(88), a bearing (84) in the casing (88) and packing (86) in the casing (88).
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