25 AUGUST 2006 WD 03/072309 PCT/ US03/ 05594 FASTENER HAVI NG RECESS USEABLE
W TH MULTI PLE DRI VERS AND METHOD OF MANUFACTURE Cross RSIAHEHIZ2D A

Rel ated Application 5 This application is a conversion of provisional

appl i cati oW0BBIO72809 No. 60/ 360, 270, filed February 26, 20BOT/USG0EREKkgr ound
of the Invention There are several drivers with specialized engagenent
surfaces in preval e ASTENEROHAVING REBCESS HAHABEOEITE MULMIPEEes. These

drivers are, in general, S I ' LDg recesses which
match the drivers. The 1%‘%&%8@%%% gbgzgéggﬁfxggﬁ#ﬁese sCrews insure a
proper fit with efficient transm ssion of torque fromthe driver to the
screws. A conmmon exanpl e of such drivers is_the , Philips head screw driver
with its fanixoss eRrRgTo A e ABR1122¥ER ener of this type is

di scl osedgin 20 U.'S. Patent No. 2,046,839 and the disclosure of this patent

I's incorporated herein by reference. Fasteners of this type are in
wi despread ughisAl t bppyhc#tidi | P$sheaal scoawezstoniSedfivi t prgvéaiosalkcess,

25 a common conpl.aint, wth regargd to f eners, i t _the iver
tends to sli ﬁpg’gtlcgftltoﬁe $%’6’eagls, ﬁﬁhene’séjﬁeko'ggél'i cé%]r%% é{‘&mu&ﬁyt o%]’ue is
required. ThippposQ-called "camout" occurs because the driving surfaces of

the PHILLIPS head fastener taper at an included angle of 8 30 27. In order
to overcone this inconvenience and to provide a fastener which provides a

hi gh torgye Bg@p%g'b{,_{,ayoftﬂ?e diventdonur f ace was constructed nore vertical
as described in U 'S Patent no. 2,474,994." The.  disclosure of the ~994

patent is al $heracory®r seae¢rhdr edrivEFsAUGLETY Zpggialized engagement
surfaces in prevalent use for industrial and domestic

purposes. These drivers are, in general, only useable
with screws having recesses which match the drivers. The
15 manufacturing processes for these screws insure a proper
fit with efficient transmission of torque from the driver
to the screws. A common example of such drivers is the
Philips head screw driver with its familiar cross wing
configuration. A fastener of this type is disclosed in
20 U.S. Patent No. 2,046,839 and the disclosure of this
patent is incorporated herein by reference. Fasteners of

this type are in widespread use.

Although PHILLIPS head screw are used with great success,

25 a common complaint with regard to such fasteners is that
the driver tends to slip out of the recess, when the
application of high torque is required. This so-called
“éam out” - occurs because the driving surfaces of the
PHILLIPS head fastener taper at an included angle of 8°-

30 27°. In order to overcome this inconvenience and to
provide a fastener which provides a high torque

" capability, the driving surface was constructed wore
vertical as described in U.S. Patent no. 2,474,994, Thé

disclosure of the ‘994 patent is also incorporated herein



WO 03/ 072309 PCTI US03/ 05594 by reference. Fasteners of this type are
available from I|icensees of Phillips Screw Conpany and 39hdcugdesost he
trademark PQZIDRIV. 5 Another type of driver referred to as the "square

drive" s We%B/gnae to fit the Robertson square drive recorggsigksod S al so
in. common use. it is a purpose of this invention to provide a recess 30

whi ch effectively accomopdat es any qo#' . the above drivers-.and to provide an
opti mum dri %%r* 8: eEPRSIATSy ogthl.ius'éYRﬁ et ﬁi"@liﬁ?{ﬁue‘g’?@bess. To

better undelsdetideshefi PHANLEPS SErédi Sompiplyl Gl Hbld hnddr itndeneficial to
consi der the bgsi cgprocess of manufacturing the drivers and mating fastener

heads of t¥He® PRI ced fasteners. It is key in.the process to
construct, to close tolerances, a die which is used to cold formdrivers

and punghesarditHereyb8Jof Plichas r@fer?éd telae ¢hed “bguaeé datDren t he recess

in the fastener head.  Sinpce each elenment is used progressively to obtain
the final b diRRened; tQnbif Q'S't?e W?S’&FFE%‘H ‘?‘H“é‘E’eeFngY§ Béﬁﬁﬁﬁae.h mpounded

i

t hr oughout: {h@1BE0ER SSommen As&RBster tool having all of the attributes of the
punch and driver is constructed as a first step. This tool is generally

machi ned from an appropriate nmetal blank using an abrasive wheel. In the

case of thePHJ LLPRusp&sS of1€8lis ORhvertiich UWrRIAEOW Rasss, between
which the 30 tool is rotated 90. The tool is held at angle to the path of
the whé8l ticBn&ffactivilaoAssorpotakesadterot e ahrie bdebitFshore shal | ow

as the machi@i %‘?rroo_k@e B OgpeEaas drivert Reaptdd tOspdidiaangnkeaf the naster
tool blank. The die s fornmed using the nmaster tool by 2 25 AUGUST 2006

WO 03/ Q7236’§éP@#¥‘U§6§F05’5§%‘1€ recess. ,

To better understand the invention of this application,
15 it 4is beneficial to consider the basic pi‘ocess of
manufacturing the drivers and mating fasténer heads of
the above referenced fasteners. It is key in the process
to construct, to close tolerances, a die which is used to
cold form drivers and punches by pressing. Punches are
20 "tools used to cold form the recess in the féétener head.
Since each element is used progressively to ocbtain the

final product, it should be realized that errors become

compounded throughout the process.

25 . A master tool having all "of the attributes of the punch
and driver is constructed as a first step. This tool is
genérally machined from an appropriate metal blank using
an ‘abrasix_re wheel. In the case of the. PHILLIPS cross
head tool, this requires  four passes, between which the

30 tool is rotated 90°. The tool is held at angle to the

| path of the wheel to construlct grooves in the master
tool that become more shallow as the machining stroke
progresses from the tip to the shank of the master tool

blank. ' The die is formed using the master tool by.



hobbi ng or pressing the master tool into die stock. This nmay take. several
strokes to obtain the fully forned die. The die is then 23246UST 2884 d form a
punch vvhichgjs }'09 turn used as the tool to cold forma recess in the head 5
of the fast3PeP?8% privers are constructed in a manner siRPGTES0308594 he
punches and are identical in shape to the punch and master tool. II. 10,

The manuf achid;f dprebbihd BhChaseed a1 MALE alS stchal | ¥l Stral ght

forward because e driving surfaces . are synmmetrical. s 1s not the case
W t h respecmay otakhesquaralastuelesfta Ibtadn t thal fddivw ifogmedr fdees of the 15

modi fied crags head;bashenetsed tHeciP94:hat et puldh tihscn i st @pce, it has

been found that to obtain an accurate relationship wth respect to the
drivi ng ‘surfwoesusdd s \fiheg toplt he rFebdstorang tuegessf iphsharheed, it is
necessar%/ t Or GANS e WE Lhe forward driving face vertical 20 and the reverse
driving Tace at a snal P taper. The planes of these tapered shrfaces, if
extended, would intersect at an included angl'é of 2.5 or looking at it

anot her mgnﬁkfegsevséée HlatifPeoy” [0l SRS COIRIL AN (BNOLGe OF 2.5 O

c
t he forwar ving surface. pr ovi t he needed relief from cam out
in the forweunthedi raedi arewigleatical s ipprahapeobt@mthiec. puRshacamdpl i'sh this

according t ye process, the naster tqol blank is nmachined using
ei ght stro%%?%ﬁgégggetmeen whi ch, the blank is rotated and the angle of the

bl ank Vit h respect to the wheel path is also adjusted. This involves the
machi ni ng dtheconpenfirFtawgl e2f rhe PHILBERR esross cheade magtendei® on ot her
angl es and I& acFYLiFELYa P04 vARE BLEIthe! Ar40BhEObukPaldl 3 25
are symmetrical. This is not the case with respect to
the manufacture of the vertical driving surfaces of tﬁe
15 modified cross head fastener of the ‘994 patent. In this
instance, it has been found that to obtain an accurate
relationship yvith respect to the ‘driving surfaces of a
wing of the recess and that of the driver, it is
_ necessary to construct the forward driving face vertical
20 ‘and the reverse driving face at a small taper.  The
planes of these tapered surfaces, if extended, would’
intersect at an included angle of 2.5° or looking at it
another way the reverse driving surface is tapered at. én
angle of 2.5° to the forward driving surface.  This
25 provides the needed relief from cam out in the forward

direction where it is more problematic.

To accompiish this accordiﬁg to the above process, the
_master Itqol_ blank is machined using eight strokes,
30 b;af:ween which, the blank is rotated and the angle of the
blank with respect to the wheel path is also adjﬁsted.
'This involves the machining of compound angles, i.e.,.
angles which are dependent on other angles and is

extremely comblex and difficult to control to the



WO 03/ 072309 PCT/ US03/ 05594 required tol erances. The machi ning of the
master tools for such asymmetrical cross head screws is2saucaskpdssl edged

5 Although attenpts have been made to conbi ne the Robertson
square dri WOoWsOM3@ PHI LLIPS type drive, see U S. Patent piafssofesd®®, 368. and
t hese have not been well received and do not accommodate the use

0TI 148l 4 Bty S g

chal | enge.

5, 020, 954,

fastener that “c

ertson recess w

type recess and a

sl ot type reoess.such appepmmetrikal swahsat t depts hmrewgenetsal | gnconpromi sed

the advant %gﬁn{g&,lg&l > @glgén £cess or the other. 15 It is a purpose of

this invention a recess for a.fastener which will accommpdate a

0 provi

square driver, and symmetrical and asymmetrical cross bl aded type drivers.

This recess ngg‘ig ‘35 or aettevr\tlliplt:st accommdat e .t he ‘f{:"iog.gi{‘{%iri%ﬁ%#vogﬁ%}%%gf tt)egregVi de

drivers Ccu

r

in USe. 'S, d purpose o

such a recesguahe| ériwmeoivlithg a PHELLIR® Itypendnifectase iy g.eaiteatrent s of the
asynmetrical _type _cCLQss ad i t t conpraqm sing,.the ben
LIP éﬁ%gJ gar%ciargj 020 99&] .ghe e %'atvei gggl 2) eg Fv)'ﬁ?%

f eat ur es of

fe ¢ R dtT V8IS confi gur at i ons.

i cial
ose to

provi de a umeeekvell i vandt odbakeoR5 andowmbdateagehef alde ofoff heanni que
features of the new, recess. S r f .t | Qv i .CrQss t
$39€. ST Yablnd 10 ' DUGRS.PIb [iclBEes

i s const r ucf&Y"S ﬁ’ﬁglhea Vot a.

rea e

ype recess
s. driving -

faces tapered fagtramelr i that y cofhinémper Rebelgsiognedetessr onictle an. i ncl uded
angl e betwe Ariving surfa equal to the standard.included angle of,
?@%I]ELF%’ISS Stg/pﬁegcejcess a%%s a %‘i%k: E e c];recess; S apge?ﬁ%

an asymetr

intothe

15

20

25

30

recess. squa rive rec
At i AUSUST 28€empts have generally compromised the

advantage of one type of recess or the other.

It is a purpose of this invention to provide a recess for
'a fastener which will accommodate a square driver, and
symmetrical and asymmetrical cross bladed type drivers.
This recess therefore, will accommodate the wide variety

.of fastener drivers currently in use. It is a purpose of

or por at ed

this invention to provide such a recess while avoiding .

the complex manufacturing requirements of the
asymmetrical type cross head and without comproniising the
beneficial features of the common driver configurations.

It is also a purpose to provide a unique driver to take

and advantage of all of the unique features of the new.

' recess,

Summary of the Invention
A cross type recess is constructed on the head of a

threaded fastener having its. -driving - faces tapered

symmetrically. The taper 1is designed to provide an.

included angle between the driving surfaces equal to the

standard included angle of an asymmetrical cross head

recess. A square drive recess is incorporated into the



WO 03/ 072309 PCT/ US03/ 05594 geonetry of the cross type recess at the, outer
portion or the recess, thereby formng an overall recess 25adigisguwoed i on t hat
wi || accommdate the standard drivers, associated with the square drive
recess, the“QWEBPY cal 5 cross head drivers, and the asynPEL/USGAEsEr 0SS
hgad drivers. In addition such fasteners dAn be used which is constructed

with the full trd q.for G, ) LS eners, forned
with the red8ss o tﬁ sqzhei ﬁ\%%ff i%’ﬂ?‘ %g ﬁssgrti gieuﬁ a7 tejﬁoie%gt%%l} oér;l?t y of
drivers 10therevaeesrs, n therehy r efiormindet an Thevexradds hwadesacess of this

i nvention is for L OM, ~ hyg%'n LS| u f a die which
isinturn © %Elrﬁa@dzd%{/mgl n%%ﬁl ﬁg n%ste?‘gfl%?ﬁ '%eg%gggggetﬁgg@% 15 nmachi ned
with a grindssecisies] wisihngheosquapas sdveoreocbssi rehey mystmetcatal) shaped
grooves defined:-b rd vi urf aces pered at % t he included angl e of
the sta da??%%y#‘rr% dri 8% %r?sdssgrf.cgpé:k?ecaese .me§6lcl"ig|{e cPo8s p%,r??on of the
recess extedsibves t hanf akdditiapt lsuchf fadtenesreeddn vibe lusetthghscgiat® portion of

the recess _ext.ends t. esser t The .de of .t he.square.  portion of
the recess FEEHosen qulto:he‘ \?\nﬁ?hlfn h eci:]me‘%% r;%%%f thgﬁ%rgggé?se'cess, t her eby
provi di ng aTlkciscaadhoes f Grslénerige rficdged atithheheormeessbeaifiveemi®pposite w ng

faces of the asy trical taogl u I dges £ y oduc t he

manuf acturihveﬁlr%é{:géggs % ggy%}'?ﬁ?cgﬁtgy%gledr‘?gvaeorrgtgano? arggl%%rggfactor whi ch
hi nder s1d heprevad enltangetlist eursent afarxkleb. cr oss type drivers. Anot her
hindering factor is 30 the symmetrical - versus asymmetrical tapering of the
driving surfaces. By using a symmetrical taper as in the original. cross
head desi grtheatcramsabghd whteds ofatbdsmbuletrdsonhdsi Aotmekddizamglae of t he

asymet i 03, 8r03R1cHeRs AP rdindiPErBRCD SAMTiERALs CAE R pe of driver
formed by a machined master tool. - The master tool is
15 machined with a grinding wheel using four passes to
obtain symmetrically shaped grooves defined by driving
surfaces tapered at % of the included angle of the

standard asymmetrical croes type recess.

20 Thé cross portion of the recess extends to the full 'depth
of the recess while the square portion of the recess
extends to a lesser depth. The depth of the sqﬁa:‘;e
portion of the recess is chosen to be within the geometry
of the cross recess, thereby providing a clearance for

25 the ridges at the corners between opposite wing faces of
the asymmetrical tool. Such ridges are a by product of
the manufacturing process of asymmetriéal type drivers
ahd are one factor which hinders the interchangeable use
of the cross type drivers. BAncther hindering factor' is

30 i:he symmetrical versus asymmetrical - tapering of the
driving surfaces. By using a symmetrical taper as in the

. original. cross head design, at an angle which
.accommodates the included angle of the asymmetrical cross

head design, it has been found that each type of driver



25 AUGUST 2006 WO 03/072309 PCT/ 13S03/ 05594 can be used in the recess of
this invention without conpronising the torque transm t¥AVeYr280¢ eri stics
of the drivers. In addition "camout” is mnimzed and the manufacturing
process i sVOMWN2IPed. 5 In order to accommodat e the nul t PETESO¥FNers t he
recess of this invention has a uni que shape. Engagenent with anyone of the
st andard dr¢ater bewi hdedor bvi dbearreekbectafvethitsr amgverssioon wifhdwr que fromt he

driver to the fast.ener’ utilizing.t uni que features of each type of
driver. Ne?/%?ptrﬁglllgsjflslgatg?i vteorrqggpg-‘cﬁalag‘%r\l/g%%nsf;r‘%%afce(frtlggﬁﬁfcﬁ’ he recess
wi || have fthd hirivedeant igesdditdonamyganfoutte isi mdninized dndehe Such a
driver is const‘_{u tu(]ardntorhatch .themrrﬁ%{aerdtool or punch of this invention
for 15 applTEH sbe%isfloggffyl? & Engagerfent with the wuniversal recess of
this inwention. Description of the Drawing The invention is described in

detai [ _ bel ith _ 20 ref : t he. at hed i i n whi ch:
Figure 1 i S PRI (A TEN R BB GoRe (XEP THE L4 mat | on of a

recess in asgotiiancinvedntichhhas anwedtmenshdse Fi gBngaginignti svixkper spective
o ol 2 ek 2 (R THEMLF byt g LGPl Sefeditgpoct Ve Vi e
fast ener sh@anegibhbon ref esSr@eC At cHed ddiiveri neertheonfasteher 25 AUGUST
2006 V:ll(:J) Q:%lltngggggPg/euﬁggfq&JQSgéatures‘ 'of each type of driver.
| Nevertheless a driver especially constructed to match the
recess will have further advantages over any of the
individual types. Such a driver is constructed to mat.ch
the master tool or punch of this invention for
15 application specifically for engagement with the

universal recess of this invention.

Description of the Drawing
The invention is described in more detail below with

20 reference to the attached drawing‘in which:

Figure 1 is a perspective view of a master tool uséd

in the formation of a recess in accordance with this

invention;
25
Figure 2(a) is a pergpective view of a tip of an
asymmetrical driver;
Figure 2(b) is a perspective view of a tip of4-a
30 symmetrical driver; : e

Figure 3 is an a top view of a fastener, showing the

recess according to this invention; and



Figure 4 is a cut away perspective view of the head of a fastener show ng
the recess according to this invention. 5 Description o35 Atheus¥ fbhgrred
Enbodi ment, The specifications for recesses and drivers of the types
referenced vedover2zmd further described herein are control, k"fﬂls@'os dustri al
standards to provide continuity 10 of conflguratlon acr oss e variety
of applications_,and manufacturers. Therefore a particular, fastener 1is
descri bed her ei RI9HE abt The? %‘Hnﬁl"’??'nﬁeﬁﬁeﬁtéﬁﬁh"l%‘f et B i nt ended.

The Industrial Gastemkteh@st bhewitag( Ithe) rpeosall ged®aindctosteridar ds in
particular 15 in ASME rev. B18.6.5M 1998. In these standards Type | refers
to symmetri cal tPYeRE ‘?ﬂ:’essed fasteners, Type la refers to asymetri cal
cross recessed fasteners, and Type |IIl refers to square recessed fasteners.
20 As shown in figure 3 and .4, the tecess 30 of this invention is forned
wWth w r'f_’g shaped cross slots 1-4. These slots are defined by opposing walls
5-12 whi ch pepep¥peiior E dhevpigferteliabmodinehbe fastener 13. The' recess 30
has an opem ng at the top surface 14 of 25 fgstener head 15 and extends
downwar d, & GeﬁPﬁcﬂflcﬁ‘H“’inFs forpeeeifiefe 204t dr heexp P Ut ddPBS, the openi ng
of the IegessrafkdinS A&RNDI 4l | FurEHUAT Cdadk ibedsS Hianad a@eni ng. Square

driving surfaces 17-20 are_ forned I nternmedi ate depth d2 which is |ess
than the f&GPPEERDYGE dIY “"330’86'F1?}|e5’f%§j§§§‘3359, PREVEIRD 0SPHG WY 5 and 12

form t Re- sbet cdnfighiaitd onC @aEbES Cing ﬁdearvraamstya b9 hps1MAItiiopsl , i.e. to
t he Iongltudlnal xi s x shown in fi 4, in which the walls 725 AUGUST
2006 WD 03PB 7D SREHFEES3) 0BBEHeIOre when a' particular fastener

is described herein, a fastener complying with such
standards are intended. The 1Industrial Fastener
Institute (IFI) promulgates such standards in particular
15 in ASME rev. B18.6.5M, 1998. 1In these standards Type I
refers to symmetrical cross recessed fasteners, Type Ia
refers to asymmetrical cross recessed fasteners, and Type

III refers to square recessed fasteners.

20 As shown in figure 3 and .4, the recess 30 of this
invention is formed with wing shaped cross slots 1-4.
These slots are defined by opposing walls 5-12 which
provide the driving surfaces of the fastener 13. The
recess 30 has an opening at the top surface 14 of

25 fastener head 15 and extends downward, a dep:th d;, to ite
bottom 16. At the top surface 15, the opening of the
recess 30 has a combination square and cross shaped
opening. Square driving surfaces 17-20 are formed to an

intermediate depth d. which is less than the full depth d;-

.30 of the recess 30.

The opposing walls 5 and 12 form the slot 1 and are
constructed at an angle to the vertical, i.e. to the

longit:udinal axis x shown in figﬁre 4, in which the walls



are converging fromtop to bottom The angle or convergence Ais also
referred to as the included angle and is equal to the i|PEAUGEST 2006| e of the
asynmetrical cross head fastener as set out in the applicable ASME 5
standard. TWP$38M% i s obtained by tapering the wall S -PCA/GSgmwss4 i cal ly
at angles B and C, is shown in figures 1 and 4. According to the standard,

this woul d n ;Hg;a I e a C e t her. L N conver gi ng
angl e. A of gF% e 083 m@écjvg\h/al I@sf6 %dng}tggm%r}lgc&%%n Bégé qi)laand 11 are
simlarly comwstengsineg 2o isr @dlisde rafexrussls tohasd daclgfedi amgly met ri cal

sl ots havi ngn&)pggshagﬁl d{:gwtﬂg §g£{1gﬁgs SeRYeLg NGeaty szigﬁet;l'pgalouter portion

of the recess 30 i s shape accommpdate a square driver according to
t he appl.i captass sheadafastemrstamtdetl |utveini the weplicableoASMR er sect  at

right ang | e wn 0 ena- : =2

tlrgn5| tion- %hqﬁ 2]3) 5%93 % cﬁlslt gbéealrlglgg 5\’2\/\/%%%4%%% é:rﬁﬁ} 9tjhix}‘:bot tom seat of

the square dr2 ym@tgérelidn af atdgéesebe@sd:m ofs fehowandn fégui@e depth d2 of

t he square PI’I \ée%portAl ggﬁgfnsan g_}lg %]agldggal t{:l?ﬂts "f&hh Yo ITEN ST I ve driving
0

surf aces, eofre e Cross drive.

portion of a[r@ﬂ.%&s B0and Tai arai 1l 2$Pr,ovd1ﬂeebyctfeamﬁmeaf @ontrésyiatymet ri cal
driver 25 80, as described bel ow. To manuf acture the recess .30, a nmaster

punch 40 | ®angdenat Pfict eXf -of ThosIPpgriee vatldsl 6 #3d shodhapd 9i e 1.  The
pur pose pf fohear{@Sifrapyngbrnflﬁm @nbOriBted h§3 (g:‘r%vﬁﬁ showghaving a

female l'e cavity in the formof ‘the recess die is used to form
punches f orhegd| drecfemsm 39 Mhéhréwﬁgt%allnt%quﬁe hawtnrg ofppesdtgher s and to

formdriver ggﬁﬁnﬂéyac%%nfcﬁgyﬁnh gr%.?;e the recess 30. Master punch 40
o

i s machi nedRav] grooves AUGUST 2006

The outer portion of the recess 30 is shaped to

15 accommodate a square driver according to the applicable
standard. Substantially vertical walls 17-20 intersect

at right angleé as shown in phantom in figure 3. Walls
17-20 include transition shoulders 21-24 which taper
downward ‘to form the bottom seat of the square drive

20 portion of the recess 30 of fastener 15. The depth d; of
- the square drive portion is selected to position . the
square drive driving surfaces, i.e. walls 17-20, within

the geometry of the cross drive. portion of recess 30.
This will provide a clearance for the asymmetrical driver

25 80, as described below.

To manufacture the recess 30, a master punch 40 is
cénstructed of tool grade steel, as shown in figure 1.

The purpose of the master punch 40 is to form a die (not

30 shown) having a female die ca&ity in the form of the
recess 30. The die is used to form punches for cola

- forming the recess 30 into the heads of fasteners and to
form drivers optimally configured to engage the recess

30. Master punch 40 is machined having grooves 41 which



WO 03/ 072309 PCTI US03/ 05594 are defined by symetrically tapered walls
42-49. Tne walls 42-49 al so define bl ades 50-53 whi ch cZwWEGYsT 2006war ds

tool axis y, fromshank to tip. The bl ades 50-53 natch the cross shape. of
t he recess W0O03#7d308xt end the 5 full length 11 of the acti verasid@es of
master punch 40. Adjacent walls, such as 42 and 43 of ", bl ade 50, converge

at an included angl.e each \wa f Lol the vertical, B
and C of 34%bF |ﬁ%ﬁﬂﬁ€dwﬁn6wm%nfsﬁ¥ 9 purpo‘%aelal(fg ﬁu‘% “dest¥f pti on
vertical reiwelkst 249l aakso 1depimal Ibéladea) B0-53y. wHicH orcnsntréegsquare drive
portion of reces t e, mast ntermedi ate
shoul ders 55'1 éséz 8"33% }B’effr’{é’ms g‘_\’l/\?qc ﬁ% fLBurgHi ?‘gﬁ\gg 7gﬁot shown) ,

15 shoul dermaE@h SEheapeoss owbaks. @i she/ . rddesss Ul aled sexeeridenthe o axial ly
paral | el _wal] | e th 12 63, not _shown). These

shoul der® ah f},\gf?%g% o Elfé é'eoisufﬁe sq‘{}dr"?S&FFvguﬁol? A%h of recess
30. 20 In Oﬂejaﬁiérﬂzn vtaflassquacn dswmrarfd t43 |cm (bliade squaz:envengél on of the
recess 30 |n a norrrgtu gshl o_.lﬁ_'for ffect fé_ gansm ssion_o torque to the
screw. A tiptdt® USSP PBALIEES QY FoEEHY 7B 288L° i %° shown i n
figure 2(b)thél'hae:r:truc~aar B0&nd sC a4 rotﬁctadludetch amgadesn. 25rdD1tHH4 defi ned by
driving surfaces 105 e drivin surfaces nverge symmetrically

t owar ds it sPHIHY 4 of Ju'sde‘lgE é:ﬁdpg?lgfv%ﬁl f‘%’f %ﬁ’e %rﬁ;ﬁ? 100. wi i |

al so fiio easddal liedt @otdmener gcess 30, but its dr| ving ‘surfaces w |l engage
primarily at the top of the recess. 30 -This is an advantage as this provides

an increased |everage for the transm ssion of torque. Atip of an
asymmet ri calo dhorweth80squdrec drime | proigsionhoSeredars 396 whé hmdststreners sol d

under the tﬂ&%%%”§ﬂ¥ F(I%Jgﬂﬁgéd %igé A%giéégd%age shoulders 54-57,
54 and 55 being shown in figure 1 (56 and 57 not shown),

15 shoulders 54-57 taper -towards axis vy. The shoulders
extend to axially parallel walls 60-63 having a length 1,
(62 and 63 not shown). These shoulders and walls match

the shape of the square drive portion of recess 30.

20 ‘Ih operation the square driver fits into the square
portion of the recess 30 in 'a normal fashion for
effective transmission of torque to the screw. A tip aof
a standard PHILLIPS style cross. driver 100 is shown in
figure 2(b). The driver 100 is éonstructed with blades

25 101-104 defined by driving surfaces 105-112. The driving
surfaces converge symmetrically towards its tip at
included angles of between 8°-27°. The driver 100 will
alsoc fit easily into the recess 30, but 'its driving
surfaces will engage primarily at the top of the recess.

30 This is an advantage as this provides an increased

leverage for the transmission of torque.

A tip of an asymmetrical driver 80, which includes those

for use with fasteners sold under the trademark POZIDRIV,



WO 03/ 072309 PCT/US03/05594 is snown in rigure eta). 'rne uraver au, isS
constructed with bl ades 81-84 defined by driving surfacéds A3%UsF 2006The

driving surfaces converge asymmetrically towards its tip at included angles
of 2.5. DrWRe/3BP ncl udes ridges 5 93-96 at the corners BETHBBASHIposite
driving surfaces 85-92 of the asymmetrical tool. The Hi dges 93-96 are a

by- product ¢f thewnaauf aQiuieng (pfocess -afi vy n¥et Licalonstypecet i vers and
are one factor, ich hi'nder Jhe . interchangeabl e use_of: the_cross type,
drivers. BetH é’wﬂ(naéi%gf Qbhgq‘ c‘?eefteillngﬂc fcgrrlr‘r’élﬁgbf/u’f e&egﬁﬁgﬁf- tH& square head
portion of &hbtrimeCessfidesabonsyrgeeiasymaétdidalay, tewabhdasitartier 80, al so
fits snuggly into, the recess 3 ith a slight _clearance at,its non-driving
si de, but a%t H?%‘bﬂ!ﬁ%eaﬁgﬁgé%e%t'EOVer [}rﬁggfaég 6PC?H§e_%IrF§7‘iL1$®S 15 surface.

Because of phaesnat| chaglcernérs apetwedn eoppbsibe dréabh@uisirfscer ni m zed with
the symmetrical drjver. Fastener :heads which,emplo e.recess of this

i nvent i-on, ST é?gor"é‘,.e AEYTRFHTET aﬁqﬁof trﬁ‘é %g&?ﬁgl %g'gg%raﬁferas in a

manner t hatbyiirdidaicss dfhahedwaitiudgesuriinge dtidcesk holit asytmeoAPELIT Si ng

performance. Although it is. intended that the fasteners . utilizing the
recess 30 w¥H® b rﬂlg‘éﬁsvmﬂ‘f]tﬁ'é? X%t i@?i'{jt‘d?i \)‘g}lfth cg‘r’rgfiFﬁ%te S n accordance

wi t h i ndustintestnadgesisie idsd Sof2cHendost06dpé hativérawul Bedsugessef ul t o have
a new driver_ fornmed to ful en e the .unjgue_configuratiqn of the
sur f aceld ofoF dd¥s € .raﬁc?ir%ﬂec’g?}%’t tﬁth§ F)?B,{éhigf g’%s?%ﬁee} ing the
shape of thsrtasheofteld rédesbi Be, dmesypeetdidag diranday dswdleaisance
tolerances {q facilitate 3Q,i nsertiaon and rel ease of t n dri'ver into and
fromthe r‘%"&gﬁ 38: A F’°o$i%ﬁesg'ﬂﬁ’§l celgﬂ"(?f% ené\ﬁcafﬁvg(ra wiggnsatruct-ed to
optim ze thaigyhet otlédeanecess ofitshi sonkavenirngon sdide,shdwe | mnf i gure 1 and
further des%ri tion 1S unnecessary. .

effective engagemen over .the face of the driving

15 surface. Because of the small angle of taper", i.e. 1.25°,
“cam out” is minimized with the symmetrical driver.
Fastener heads which employ the recess of this invention,
therefore, accommodate all of the prevailing drivers in a

‘manner that maintains the advantages of each without

20 compromising performance.

Although it is intended that the fasteners utilizingqth:e
recess 30 will be wused with the existing drivers
constructed in accordance with industry standards, it is
25 understood that it would be useful to have a new driver
formed to fully engage the unique configuration of the
surfaces of recess 30. A driver of this type is
constructed having the shape of the master tool 40 while
:'_Lp_co;'pqrating standard c;lea_x:g_nce tolerances to facilitate
30 insertion and release of the new driver into and from the
recess 30. All of the surfaces of a new driver
. constructed to optimize the use of the recess of this

invention are shown in figure 1 and further description

is unnecessary.
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10 25 AUGUST 2006 WHAT IS CLAIMED I'S: 1. A fastener having a recess
constructed in a head thereof for receiving a driver in 25tAMNM 20p@nsnitting
engagenent, said recess conprising: a cross slotted portion, extending
downward a first distance froma top to a bottom of said recess, said slots

bei ng fW I?& R}hpﬂﬁjfég wal I s, wherein said opposing walls converge
symet r J top to said bottom at a symetrically forned

i ncl uded anglfestmwavglgamrewsercamsltrueiectm 4 heaatl theseod trseeriting b ldyiveduii val ent to

an 'nCl%P@gt&EkﬁJn%n %%%%?e&g?%?get%gss%grrgr cess being manufactured in

conform lsf Steners; and a square portion,
defi ned by smbmsaalrtttedlpbnylommxtendlag dead:eﬁrscdmancreLfmdtdpaoembmd bet ween

said op said s ortio extendl fromsaid
top of gfsjséj’l'd;%ces e§15d 3ot\§\n31°\7\/51 ﬁrmed rﬂgo?:ﬁ‘%?' aned }igﬁé“t 531G opResLe said first
di st anceonvége A(nfmm@ﬂg,rfromwmm;bl togaid botedngiaha dymmadieicatly Horaed dlncadyedicent

opposi n e each clined at. e of 1. eqgr ees t he

verti ca?"gw#’avm & %Va?fa S&f‘n@%tr lééﬁl%sgnaa@ eqﬂwg!’igtt Ol Inc ﬁgegj %‘&F’n‘bf % claimi,

wher ei ndegedeslsaid @es btiog tnenifourtd mrcohfasmioveitiah htaﬂfaﬁﬁﬁ)r typt G fagaeret ry and said
square %I’tl on, has an overall square geonetry, wherein said overall square
geonet r& is constructed within said overall cross slot geonetry so that said
slots extend scbxafeowrsm defiipd Hyesubeantially yertichl siifdcastas@uctedocatedd ng to claim
1, wher wi t.hin sai.d second.di s saﬁi substantial ly

vort o Bt PR SR o B s i SHR B Bt OB AT 4 auinr

por ti onsaidreces dinvac Decérardidtaige that ie keSthar fid frex digade of a fastener
conprising the steps of: formng a cross slotted recess portion into said
fastener head extending a first depth froma top and a bottom and having

an overal | CcAGSBSenss, thogﬁﬁg&i Elfim $2WEbréih 04i8 abjaédne oppRkME GvallbYireORBPSI Ng wal | s,
wher ei n, sai g opposi n | s converge symmetrically, fromsaid top to said

bot t om ingined dy AtreAnglec |1y25f grsrest Fondhudeticdntyr satiayiaitl camveEsBseal | size that
is substantially equivalent to an included angle of an asymetri cal

cruciformfastener manufactured in conformty wth the standard for type |la
fastenets, andSteamigrdinede claim! Mesinsaldsrass 8ﬂ“‘idd’f’8‘°§é‘?ﬂ°“%@t°é%ér head

ext endi 9& Rom&BONd saigBlare forGun, ﬁzﬁ.‘aﬂ oV& Rl squAd BRI whéteid it dhdralpquar e
geonetry, wherein said second de th is less than said first depth, whereby

sai d ovUale|seaBeiEy I8 cgrdmeted yithin wd( Perpllscasy sl @paPetycsodtiat sdjdotlots geonet ry.

extend below said square geometry.

4, A fastener, according to claim 1, wherein, within the recess at said second distance,
said substantially vertical surfaces extend radially inward to form a bottom of said square

portion.

5. A method of forming a recess in the head of a fastener comprising the steps of:

forming a cross slotted recess portion into said fastener head extending a first depth
from a top and a bottom, and having an overall cross slot geometry, said slots being formed
by opposing walls, wherein said opposing walls converge symmetrically, from said top to
said bottom, at a symmetrically formed included angle having an overall size that is
substantially equivalent to an included angle of an asymmetrical cruciform fastener
manufactured in conformity with the standard for type Ia fasteners, and

forming a square recess portion into said fastener head extending a second depth
from said top, and having an overall square geometry, wherein said second depth is less

than said first depth, whereby said overall square geometry is within said overall cross slot

geometry.

11



11 25 AUGUST 2006 6. A nethod of formng a recess in the head of a
fastener, as described in claim5, wherein said includedAKgIST2086 2 5
degrees. 7. A nethod of formng a recess in the head of a fastener, as
described in claim5, wherein said opposing walls are each inclined at an
angl e of 1. 256dedr aSRerhdy drikimifiyd bG8l inled neS@UAralell (CAMUEEANEE & A Tool
for formng a recess, said tool” having a working portion extendi ng fr
shank to a ti pyheremsmdtmcwdsdarméeels2§edegremrki ng portion of said tool
conprising: a cross wi nged portion extending said first distance fromsaid
shank to said tip having an overall cross wing outer profile, said w ngs
bei ng fornmed By ad}‘\a!oeth'ud olaforming avibesseinrthe héad ddj fagtenst, asalesosibebimvadaige), from
said shank to 0, i,nGl I v, ng an
overal |l size fvﬁ%ﬂlsé s éB‘Sﬁng’rj})tvl al yetageﬂqﬁl?lvrlae éltn% z{ngﬁgjrﬁllr}%c grggofg%%n‘g QQ“
asymmetri cal caessid @oeggade.f ast ener manufactured in conformty W|th a
standard for type la fasteners; and a square portion, having an overall
square outer profile, extending a second distance, that is |less than said
first distanc®, whérteslnfos&iralingwercedss, saiduenl diadng ewopking pérgon extendirtghfiram gai d
overal |l cross te m. n recess, according
to claim8, wﬁergg)n s %rsfc%c{mcaesgld%orﬁeé&%(ﬂl(gsalgggorl(cae r%% A tool for
form ng a recess, a(c(ms dmm@dtportmlneﬁxtm&ng minérfmstrdma]cd ﬁad; mﬂasitank\m bad ape
each incl i r]edh%tn an, g IF ross in ouger rofile saﬁ vtxflges eenqt orme tb agesn'ta aﬁ
convergence. 11"® R P66t F6F \‘V & T ecess, mg? o AT &2 Xher ei n
the tool is usaeteinosafdoadjacant weldseexmverge t fireem haad;hmﬂ( @ fabdstipnatra S)&Jﬂnetﬁcalllpol for
];g\r/m Sglﬁ ;eg Sséql_?(c:fl:lgerdd zlmrg]g ta\(?mg an overeﬁl s&’gqﬁat iSs bgtglﬁiah)(/) (e)<|;u1va en??oea% ch?uJegr ma
angle of an asymmetrical cross recessed fastener manufactured in conformity with a

standard for type la fasteners; and
a square portion, having an overall square outer profile, extending a second
distance, that is less than said first distance, wherein said overall square outer profile is

within said overall cross wing outer profile.

9. A tool for forming a recess, according to claim 8, wherein said included angle is 2.5
degrees.
10. A tool for forming a recess, according to claim 8, wherein said adjacent walls are

each inclined at an angle of 1.25 degrees to the vertical to cause said convergence.

11. A tool for forming a recess, according to claim 8, wherein the tool is used to form a

recess in the head of a fastener.

12. A tool for forming a recess, according to claim 8, wherein the tool is used to form a

cavity in a die.
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