FORA NG Bl E The present invention relates to a drill 2% hread forn ng-7
fastener capabl e of manufacture by a forging 5 :%zégaT +h particl

to a forging die for formng such a drilling and thread form ng fasne@-.
In the art of fastener manufacturing, a type of threaded fastener havin
thehgapabllltles of drilling a pilot hole and® forming threads for entr
the fastener, 10 all conbined in the same operation is well known.

al so F?omm to manufacture these fasteners by enpl oying a pair of dies whie
are effective to forge the drilling poi onfiguration which is
best suited for the drilling operation $é5g2%§r§$§ Iargnaterlal or for a
particul ar size 15 fastener. One such a fastener is shown in U 'S. Patent

3, 395, 603. While many ofTheeﬁﬁeSéhkl1ﬁﬁeﬁedohhfeadté9rabns dasiepngsahave
Pat ent

gai ned conmer ci cept apce, | u cri
Specification, ® EFEQ& EgFﬂlﬂgeﬁaﬁgeneﬁngB Siﬁ Rﬁ ﬂnﬁ ﬁc ﬁglg%r%df?Bg 89
subj ect t® Inppﬁueesstan601prparﬂtchmah tacaefierdingi dieyfor formpngtéuchar .

fast ener, and aﬁgig% LaC%H%hQ€ ¥$Lﬁiﬁ?d?%g@g§grln cost per fastener.

For |nstance [ oun prior art drillin and'
t hread forning fastenerslarthﬁoeradgﬁtﬁbﬁtenérp@aﬁbfﬁ¢h§r%hﬁrrafEhEG|6

heavi er gauge Eﬁréédédsfaéhéhershaﬁiﬁg'@heoéagabblikﬂé§soﬁrdﬁifliﬁ@aé

five-sixteenths he _f asten
di sclosed in tHeEBFlBP ﬁrPnHa§8r?ﬁé9c Eg%ﬁﬁt °§Oen§F3 Bg F%?nf?ﬁ ? £, >
drilling fonctadh, colbiheghihethegeameabpdrayibheidrwellnknowes atTonisn .

addition to thg,Lgck 3agd grhghh@98&?§8 thesgg ¥sBORLECALL OBRp1bIRAG  a ! N

use of the sel and fea ormn €ners un
area of nanufapaurepfndn9Sowhtﬁb preoeféeetése térfPFGQgtbﬁddthlééﬂgfBPh?ﬁg

faiksners are 9998t£UEBﬁﬂieﬁ¥hEﬂon which is best suited for the drilling
' operation in a particular material, or for a particular size
15 fastener. One such a fastener is shown 1n U.s. Patent
3,395,603, |
. While many of these drilling and thread forming
faSteners have gained commercial acceptance, 1ncluding that
described in said U.S. Patent Specification, areas have been
20 uncovered which are considered to be subject'to improvement,
to provide both increased utility of the particular
. fastener, and ease of manufacturing with a decrease in cost
per fastener._
For instance it has been found that many of the
25 prior art drilling and thread forming fasteners are not
— '_ adaptable to performing their function in heavier gauge
materials, that is material of a thickness greater than .
five-sixteenths (5/16) of an inch (0.8 cm).. While some of
the fasteners disclosed in the prior art have the capability
30 to perform this drilling function, the high heat generated
. ' by the drilling operation in addition to the increased
' drilling time, in many applications, render the use of the
self-drilling and thread forming fasteners undesirable.
In the area of manufacture, many of the prior art
35 drilling ‘and thread_forming ‘fasteners are constructed having
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2. an outer pilot end surface which in croess section contains a nunber of

. sharpgeQrners or sharp recesses which are designed into the drilling tip.
Su shayp corners are detrinental when the fastener is nanufactured-by a

.gio' ) process 5 =~ enploying a female die to produce the fastener pl|0t

' iNd { N tHat they create stress areas in the female die. Over a period of\”

tijre,) Yhe stress areas are subject to cratking and will eventually result =

Cin\die byeakage of a premature nature. Thus, dies enployed to manufacture
type of 10 fastener having.a plurality of sharp external surfaces

whi che2 e énlbd:@@ért 116alaﬁansﬁffaéée&hﬂcﬁom\/\@f\&sslEé&éﬂoﬂueiaﬁta% CXC' es
of use. IS therf oﬁe an ob*ect -of t resent invention to- rOV|§

for gi ng d|%P$B$rf8 nTRG*R GPFPFFRLLC eﬁﬁ°§§sesfBFhtha¥as@€ﬁé9n¢@on1
heavi er gangeoneherdnisllﬁgrtrpstaﬂuehthbarpnobfﬁeﬁsSahavdéﬁrﬂméﬁtskness

Foral ng o gt e E B LICLED, BRASEAGRLRATN) OB s SpAeBEY (e e

forging. dief g rea
di scuBsed, emmlenimedec smeleeﬁiﬁ1heipso¢@ce ther pastener spitot hendashener

pi I ot end mghtnéy @f@QHSGQtP¥s§h§f@a£eﬂi‘S§ﬁé félméfé &9L91 ngydiegand thus,
to all ow manuf a Le, of the fastener by a forg process enploying the di e

havi ng f eWP®¥+$° Eﬁﬁ?p thecstreesya ﬁ%sf%Fﬂ1ﬂ 3eF* ake. cpacking andn our
copendlng'tklhpetenamabny8569629 iR 169826} edkage@SSE | Hegranstetrai med a

drilling ea m agafa opprising. a threaded shank and a '
“pi | ot endaﬂési%'%% dng"%ehdg%aw%‘éggg%‘?o@arﬁgugﬁ*é‘hﬁ? né‘?'ﬁr ®he centre
of rciQulcﬁﬁ%#e@%Idh4%sm9nerpl@ndlatm1mﬁrSanB exmernettsmgfseed wimjich 30

axis at righd smisétaeotia@piéééxﬁéﬂ £ €y orﬁ&mét uﬁ{lg S| ength
t han sald‘gﬁjo Xi S galr of flutes ormed In satd pi end I'n opposed
_quadrant s %&i%%d? fhgn

It is therefore an object of the present invention
to prov1de a forglng die for formlng a drilling and thread
15 forming fastener from heavier gauge materials, for instance
those materials having a thickness greater than 0.8 cm.

A further object of the invention is to provide a
forging die for forming a drilling'and thread forming
'fastener of the type discussed, which reduces or elimlnates

20 sharp corners in the fastener pllot end which are produced
by sharp recesses in the forglng die and thus, to allow
manufacture of the fastener by a forging process employing
the die having few, if any, sharp recesses on the forming
surface. | | |

25 In our copendlng UK appllcatlon 8600729 (2169826) 1s WA

described and claimed a drilling and thread formlng fastener
comprising a threaded shank and a pilot end, said pilot end
| having a major axis extendlng through the centre of rotation
of sa1d fastener, and a minor axis intersectlng said major
30 axis at rlght angles at the fastener centre of rotation and
of less length than said major axzs, a pair of flutes formed
- in said pllOt end in opposed quadrants and extendlng
' _1ong1tud1nally and parallel with the centre of rotation of
said fastener, a pair of lands disposed in opposed quadrants
35 adjacent said flutes, said flutes being of substantlally
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longi tudinally and parallel with the centre of rotation of said fastener, a
pair of |ands’ di sposed in opposed ‘quadrants 35 adj acent said flutes, s:
flutes being of substantially 3 arcuate cross sections and said I|an _
subsgaantially \ arcuate cross. sections throughout the greater portion of%'
t

sahd\pllot end, said arcuate cross section of3a said flute and said afct
cross section of a said l.and term nating-at 5 an intersection at said
major axis to forma pilot cutting edge. According to the present inveNti
we provide a forging die for formng a drilling and thread form ng f ast ener
- conprising a caartyatdeceoss seectiens tand ssdid nezhdsvo hgsubdiantially :

arcuate surface, pLoLegtLgs QUL s | Bl £oddl eae@éyzf@&éfr PELLRG AL

the edge of said cavi a second arcuate ace ectl%g nwar dg
termnating at $#&bd t tendgdgeaid %%FF%P%%\\E’E?/SSG%%% ion fek e sSakh

over substantiabhy shea! Pekdtef csedd §é’¢’tidn &fda vﬁﬁ&l&ﬂl@bﬁxﬁmaém@tat N
and second_ar cuat e, surfaces, are.conngegt ed. %g athird Ercuataﬁgfrface of a

Smal [ er radius ¥MainEereestion ahss e Qur &b FREF I

cavity is substeagéal |y free of sharp indentations on the surfaces. In

order that the inven b b '
enbodi nent will now %éggd]é‘g?r{? bed gﬁé %ré@?ﬁ%xa ?’é ??13% ﬁiégglforgzhng
reference to th@lgcé@npémymhggdaa@rhbklmm @@ﬁcﬁhreﬁdgﬁnﬁmqusﬁ%ﬁﬁener

el evational vi %ﬁgp m%aadéaﬂt gwﬁélﬂeithﬁéﬂdf@éxﬁiﬂg i@sf&&@éawﬁrw
to UK appl ] catlon 00729 69826 ure

el evati onat® vi et EFHi PEFUEEE FFULTRCE BF % % %N?%ﬁ?é&Yv%g%%niﬁ*%c??YﬂF¥ﬁ
a portlon of thend agéembnating at the edge of said cavity, a second arcuate

surface pro:ectlng lnwardly and terminating at the opposite
— : edge of sa1d_cav1ty, each surface extendlng over
substantially the 1ength_o£_5aid'cavity, and wherein said
15' first and second arcuate surfaces are connected by a third
arcuate surface of a smaller radius than said first and
second arcuate surfaces whereby said cavity is substantially
free ‘of sharp indentations on the surfaces. .
In order that the invention may be better understood, a
20 preferred embodiment will now be described by way of example
in greater detail with reference to the accompanying _
drawings in which:- '
Figure 1 is an elevational view showing a drilling
and thread forming fastener accordlng to UK appllcatlon '
L,/ 25 8600729 (2169826); o o
Figure 2 is a fragmentary elevational view similar
to Figure 1 showing an alternatlve construction of a portlon
of the fastener;
Figure 3 is a fragmentary elevational view show;ng
30 a portion of the structure of Figure 1 viewed at 90° from
the showing in Figure 1, '
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Figure 3 is a fragnentary el evati onal view showing 30 -a portion of ‘the
; Structure of Figure 1 viewed at 90[err] fromthe showing in Figure 1; 35
4 Figure™ is a fragnentary el evational view showing a portion of the

A re of Figure 1 taken on an enlarged scale for clarity; Figure 5° |§
| ew showi ng the structure of 5 4-F|gure 4, Figure 6 is a
;. S¢ctional view taken along the:lines VI-VI of Figure 5 show ng !
S 6f the structure; Figure 7 is a cross-sectional view taken. along' '
_ ines VII-VII of ure showi_ng: further d s of .the str e
Ngure/8 is a cross- ggggF8n3I1§|8mﬁF &FSXQ ﬁgatﬁﬁ@§1VWRFWVFS
Figure 5 saoppngioheofathenstrdetarbsoitFubareséctakep amdaﬁ|gnﬂargeds an
el evati on S t w of one of a pair of dies in accordance with
t he preseﬁ% ?ﬁ%eg§?obigfgh9 sed in the manufacture of a drilling and -
thread forning fasteﬁé9u§ﬁcﬁ 48 aPcenlsVArWe§h@WARgr Eher SkEUCLYTR @fres 1 .

to 8. 5F@ferigagenmwfrﬂ tie dr@m a0%roakdsedtRankilcyiak tﬁkEhgaae&gltaed 2,

there is s and th - f.orm S 10 having a
hexagonal ﬂgﬁﬁs 'g&tﬂg E&8y*en nﬁg?ylaﬁddgtﬁéﬁgt°% gﬁﬂSt TYGEUFSEt ener of
"Figure 1 also conprlxéguae Gntibr aadedsskaektiontilowisy wakeln anoagdthérom

the threadpglporiedivis be Figulll 8! RRULRE HaEnLasheRgl1L08edgRct d in

Figure 2 is | at o I gure but " for t e deleton of the
unthreadedséﬁ%ﬂku§GFt|on 15 which is shown in Figure 1. = Depending on the

partiggl ar applICatIpmgukaesumbhaeaéeéssbeaklaaauloae%Staken along the
: lines VIII-VIII of Figure 5 showing the fastener details at -
that section; and '

Figure 9 is an elevational perspective view of one \.)
~ of a pair of dies in accordance with the present 1nvention,
15 . used in the manufacture of a drilling and thread forming
fastener such as are described with reference to Figures 1
to 8. _ _ _ o : L |
| Referring now to the drawings, and in particular
- to Figures 1 and 2, there is shown a drilling and thread
" 20 forming fastener 10 hav;ng a hexagonal head 11, a threaded
| shank 12 and.a_pilot end 14. The fastener of Figure 1 also
comprises an unthreaded shank portion 15 which extends from
the threaded portion 12 to the pilot end 14.
.~ The fastener 10A depicted in Figure 2 is identical
25 to that of Figure 1 but for the deletion of the unthreaded
shank portion 15 which is shown in Figure 1. Depending on
the particular_application, the unthreaded shank portion 15
may be of any suitable length, or may be eliminated, in
which 1nstance the pilot end 14 extends into the threaded
30 portion, as in Figure 2. : - -
| _ The threaded shank 12 may contain lobes (not
shown) , or other form of thread forming'elements well known
in the art (not shown) which serve to provide threads in an
opening formed by the pilot end 14 of either the fastener
35 shown in Figure 1 or that in Figure 2,



may be of any suitable I ength, or may ‘be elininated, in which instafice the
pilot end 14 extends into the threaded 30 portion, as in Figure/2. The

t hreaded -shank 12 rmay contain | obes (not shown), or other formo
formeng el ements well known in the art (not shown) which serve t

shown in Figure 1 or that in Figure 2. - F@ferrlng now to Fi gur
the pilot end 14 is shown in detail as conprising a pair of arcua
shaped flutes 16 and 18 fornmed over substantially the Iength of the pilot

end, and a pair of 'ar cuaRefernirg mownte Bigeyeschtand 5 t?h?f?%&%% end 14

Ref erri ng to Hguiiown ik d\éééip&a@%&ﬁk?ifﬁn(yrhtﬁﬁhﬁva SEr SEDES esaapéua

major axis X apd a Y_of t t
to one anot herPij"E)‘:a%én fﬁ %ing(hfq h%g’t% r%"%’? ?e e%l‘??’%#’%@"? als? y
define the m rpﬂmtteMsvmdea dpatinse Hraxcwatd el ahdsi 20 Jamhd22 raadjmemtlm

{ransversg di ong the X axis) of the pilot end 14 of the
fastener. § 3F$$ P?%%g%e noted fromFigure 5 that the i ntersection of the

ar cuat e Iand 20 or 22 wiRefenring oo 4f taure cBat it fwiltl he npted that inon

the 15 Ortf%évé%g% aFos6L £ 8861 6n Pa | RA § &flti&*m £063 24 RInGb akichy
IFies in a plane_wth the centre of rotatlon of the f%ﬁéener Thi s é@lot
r14

cutting edge 2f ?h?Gf%ﬁ?%Hﬁ§'d@%+°¥ﬁ%r%r%%IEﬁgﬁBr?? IR HPG IR
and is dep| ct gpass Choonighs ThancedBtyrdich mﬁsmmlo)ﬂstmakﬁaseémelg amd pil ot

end 20 tqiiéfgée % T?ﬁ%mﬁﬁlérgg %ﬂ?% E?ﬁs @figgﬁfélPQati

the pil ot end 65ed qua ener contaln
| ands 20, 22 atidetm@ximmetra@qusse\m%me@uom hekepgrthe X taeishref stheny

right angle segiiop Shathg dastRLetadPerbr 10/ &NGi PIYVaL6S Ché PibOEd from
\— . Figure 5 that the intersection of the arcuate land 20 or 22
- with an associated arcuate flute 16 or 18 occurs on the
15 major axis X-X and defines a pilot cutting edge 24 or 26
which lies in a plane with the centre of rotation of the
fastener. This pilot cutting edge 24 or 26 extends over the
greatef portion of the pilot end 14 and is depicted in
Figures 7 and 8 which are sections taken along the pilot end
20 of the fastener. It will be understood that the
Configuration of the pilot end 14 is such that opposed
quadrants of the fastener contain the lands 20, 22 and the
flutes 16, 18 which are dimensionally the same at any right
angle section of the fastener 10 or 10A and any description
25 of the invention which will be made with reference to flute
16 and land 20 will be equally applicable to flute 18 and
land 22.
In Figures'7 and 8, land 20 and flute 16 are shown
" having a respective radius RL and RF defining surfaces which
30 meet at a surface 28 having a radius RS, which radius is |
smaller than that radius of land 20, or flute 16. Thus, the
entire surface of the pilot end 14 over substantially the
g . entire length of the pilot end contains no sharp corners
other than the cutting edges 24 and 26. A drilling tip 30
35 ‘is formed at the distal end of the pilot end 14 and at the



9f the invention which will be nmade with reference to flute 16 and
kapd 200w || be equally applicable to_flute'18 and land 22. In Figures 7

id surfaces which 30 neet at a surface 28 having a radi us RS, which
/s smal | er than that r adi us. oernuﬁQO or qute 16. Thus t he: ? r

t he™pf ot end contains no sharp corners other than the cutting edges 24 and

na ai 1 he. kg, ks A G it A BLatdiaf e S i%fe%ﬁ-géi
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area of one %r@t% Fatptigm ah&hgpfastanem aRanandle B @efire 3,
it wlls be %q?h ) WEdH m@sgé}ihﬁltyteirplﬁm Heh e dh@ddied) nor axis

also is prov d wnth a ta e Qwhich is in the area of Tour o
degr ees (4[_éier‘1 g‘q}fpﬁé%]t’é’%cﬁ’r%'tlon fromthat of the. pl|0t end

s
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cutting edges taper| r@ﬁemarrd; ttoe Fdaniree Hf iotwdtlilorbeofsedre thestt ethes | from,.‘.

the thread |
nage t{)egl SUI’ Zébq@&%ow qéaé gﬁfg\,&]eérﬂe?%% Ihég-oﬁ% tﬁ?éng Jf I p ﬁhiq% ééhovvn In

detai|. Theravided gith sEaramprange £ nrclbfxwgsttehﬁ ianes af foyx anar
surfacag 32,ge¥fredy claHXxtany il AR tb@pwtaaé dwécﬁfort herdi |1atensk hd 0 a

poi nt adjacent, the tersectio of t X and axes_of the fasten r and are
- di sposed at Bitoh§ "’é{]ﬁ“f(flnq F9RE %gesnégg geMarg, dhe iSSP Each

of the pIanmmtatlon of. the fastener, from the threaded shank towards

the drilling tip 30. Y

Reference should now be made to Flgures 3, 4 and 5
15 whereln the drllllng tip 30 is shown in detail. The
dr1111ng tip 30 comprises a pair of substantially flat
planar surfaces 32, 34 which extend from the widest part of
the pilot end 14 to a point adjacent the intersection of the
X and Y axes of the fastener and are disposed at an angle R
20 to the X axis as best shown in Figure 5. Each of the planar
surfaces 32 and 34 terminates at a radial cutting edge 36 or
38 (Figure 4); they are connected by a linear tip cutting
edge 40 intersecting the axis of rotation of the fastener.
_ _ - In operation, the drilling tip 30 performs the
25 function of starting the drilling operation when the tip
cutting edge 40 is retated into the material and the radial
cutting edges 36, 38 serve their drilling function in the
metal, much in the manner of a power drill. However, the
~ transition frem this operation takes place between the flat
- 30 planar sutfaces-32;_34 which are provided with a_transition )
' into the flutes 16 and 18, wherein metal chips are directed
upwardly and out of the opening being formed by the drill
tip 30. The heavy gauge material then is encountered by the
pilot end cutting edges 24 and 26 which serve to continually
.35 ream the material from the drilled portion, and to direct



surfaces® 32 and 34 ternminates at a radial cutting edge 36 or 38 (Figure
they are connected by a linear ti'p cutting edge 40 intersecting the axi/
of rotation of the fastener. In operation, the drilling tip 30 perfor t
25 <function of starting the drilling operation when the tip cutting edgé¢ :
4OgL§ rotated into the material and the radizgl cutting edges 36, 38 sefve '
their dr|II|ng function in the netal,- mueh in the manner of a power dri\ll.
However, the transition fromthis operation takes place between the fla
pl anar surf aces 32, 34 which are provided with a transition into the flutes
16 and 18, ‘whehdips ot mateiipd spwagdidlycead apaar drpratiieodridiedhaiodgsni ng

bei ng f or med t@y,u%het ¢ dontijhaidon e 3ea¢uctal dR - R oAbtz B

encountered by t ot en cut O%r es 24 an serve to
continually . 388 Hé whichedspeffigientnando direct
¢chips of mat e@f&'edtﬁ.w cilny d&ticila\n@ymfan-.@mhue &f hleatriee! gaugleysyetthmay be

conblnatlon of syrfaces serves.t.o produce stener n | ot d 14
which is efflfﬁg §§d At i ge %aaﬁﬁ Pfﬁ&aﬁﬁf Fg kn%ggﬁpérogaﬁge
yet may be 5 enpl oyedddidrionalilye ddnpasobeent fouad thatktbesddsclosed
Addi tionally, dd %%Fgggﬁ f,042d aldadt e +d %l lo%ﬁ@lﬁ%%%&ﬁﬁ ?;hﬂgre'ﬂeavg

addition to |ts ap wher e heavy I's are use

a
is extrenely GRVEEt F‘\?é‘-%lnm@é'-ﬁEriﬁlG’r aé'lenaé:e%m 36k exryemedy gffectdve in
In the contexbeﬁanmaa&f@qhu@kngadck WlelbatﬂQb@d fromthe sections shown

forgl ng Pocess, 1 the 1 &, FonkeR & APEY oG LU iBeu, dtap e B8, POE

in ocess i e €a e

e?ggs gﬁ 26, firam ithe tseetiopsr showm phaﬁagm&eshé,dﬂeanﬁlQstbat 1generally
al ong the axi g, ﬁuéfﬁku&ﬁ%ﬁfiikﬁ Shgﬁgfikggtﬁﬁbkr%yd'ef%&é“ gﬁﬁcgﬁs, if

constructed wt any sharp 1n ons on the sur
el | natlng athgs digls| age menyiggiured to separate at the cuttlng edges

24,26, that is, the separation plane of the dies lies
15 generally along the axis X-X of the fastener 10, the entire
die cavity may be constructed without any sharp indentations
on the surfaces thereby eliminating areas subject to undue
stress wiﬁhin the forging dies. This is an extremely
important factor in the manufacture of drilling and thread
20 forming fasteners by the forging'process, in that the life
of the die is an important economic factor in the mass
production of such fasteners.
A die 48 which comprises one-half of a die set
, ~employed in the manufacture of the fastener 10 or 10A is
K,/ 25 shown in Figure 9 wherein a cavity 50 is formed in the die
to forge an article of round stock into the desired
configuration, when pressed between mating dies.
The cavity 50 cbmprises an outwatdly projecting
- arcuate surface 116'for_forming the flute 16, an inwardly
30 projecting arcuate surface 120 for forming the land 20 and a
smaller radius arcuate surface 128. With a pair of mating
dies constructed in the form of die 48, the cutting edges
A '24, 26, 36, 38 and 40 are all formed at the separation line
124 of the dies. Therefore, there are no sharp angles or
35 indentations formed in the cavity 50, and stress points are



st r.esg= wht hin the forging di es. ThIS is an extrenely inportant factor -

‘the Afranuf dqcture of drilling and thread 20 = forming fasteners by the

f6rfgi ng prpcess, in that the life of the die is an inportant econoni ¢: o
fagt,ory he mass production of such fasteners. A di'e 48 which conprises~

ong-@9 a die set enployed in the manBacture of the fastener 10 or .|

IS sifown in Figure 9 wherein a cavity 50 is forned in the die to forg‘e
an axticle of round stock. into the desired configuration, when pressed

bet weeérm™mating dies. The cavity 50, conprises an outwardly projectin

arcuate surf tamt ¥akly refuRed Hen rihe dig 48n anfalts \carrespanding i ng

arcuate surfpaein@fer (dex ewviihe. | and 20 and a snall er radius arcuate

. surface 128. Wth a paj,r ,of tin i constructe in.the.form of di e 48,

“the cutting edges 24, aiz%h %%ﬁf <50 showy Fhaty BY $9RmARg 3 ation

I i ne 124 of d:iflelblim; and ettefead® , forminegy ai&stzns:halgnmmga cforgimd die . '

Lndent a1 O d AP AL {CEiidd y%é%hégﬂtéééx?éslmﬁ ) %the Jhrious
uce in |

subst an |aIIyr ts correspondi ng nating die (not -

shown). |1t rekiecks ek cfaxidn arpachintedy EhenidreirabilithPhihe nread

form ng fastgiesingidik aid ofwitiesli tndreaséed tin neldwe ﬁwmmduf@eof
present inventio the various objects set. farth are .achi eved.

desirabilityF 3RESDAY| ) MOES | SR i ?’éa’s’édﬂﬁ RHEQT t?f'et' due
nmanuf act ur e 16 infterdasddndie ikifere econonical than in the prior art, due
-~ to i-.ncrle@sed die life. 10 15 20 25 -
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'30.35 9. Cains 1.° A forglng die for forming a drilling and thread
f.orm ng fastener conprising a caV|ty wherein said 5 cavity is for

ternunatlng at the edge of said caV|ty, a second arcuate surface pr
i nwardly and terminating at the opposite edge. of said cavity, each
extendi ng over substantially..the I ength:of said 10 cavity, and wharefn
said first and second arcuate surfaces are connected by a third arcu
surface of a smaller radius than said first and second arcuate surfaces

wher eby sai d cavity is substantially free of G}8#®6 i ndentati ons on the
surfaces. 15 2. A forging die for formng a drilling and thread-form ng

:f astener substantially her ei pbef ore (g?scp betd with refde elrice to <igure 9
.of the acconpanyi ng dr awt ngs. THEI or rorming a drilling an

thread forming fastener comprising a cavity wherein said

5 cavity is formed having a first arcuate surface projecting

e S

outwardly into said cavity and terminating at the edge of
said cavity, a second arcuate surface projecting inwardly
and terminating at the opposite edge of said cavity, each
surface extending over substantially the length of said
10 cavity, and wherein said first and second arcuate surfaces
are connected by a third arcuate surface of a smaller radlus
than said first and second arcuate surfaces whereby said
\~/ cavity is substantially free of sharp indentations on the
surfaces.
15
| 2. A forging die for forming a drilling and
thread-forming fastener subsfantially as hereinbefore
described with reference to Figure 9 of the accompanying
drawings. '
20
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