2169826 1 : Drill and threadtforn ng fastener The present
invention relates to drilling and thread formi ng fasteners and nore
particularly to a drilling 5 and thread form ng fastener capabl e of
manuf-atture by a forging process. .In the art of fastener ma igg e
type of threaded fastener having the capabilities of drilligg gﬁg-
and formng threads for entry of the fastener, 10 all conbined in
sane operation is well known. It is also known to manufacture these
fasteners, by enploying a pair of dies which are effective to forge
drilling point into a confi 1Rg) ¥e rthe dr
operation in a particular material, or for a particular size 15 fastener.
~One such a fastener is ow in US.Patent 3,3 603.. Whjl ny of .these
drilling and thread for ﬁ}heg Rﬁ%ﬁeéh%r%n‘ﬁ%@%’éi-ﬁégd%m c‘ira’rﬁl%b%p"l'é‘?‘nce,

i ncl udi ng t hatthimesst i foathing stdskene: s Raid moRp quarftiatliarly areas dwed/kl reen
20 uncavere [ ider ' ' wgﬂgg;,

provi de both %ﬂg@gft | i [ tyﬁ%f%tt'e&b%ret [ lgér:é fc;af';trﬂea{r%g:gf,}’l an eab O%f

manuf act uri ng $ARIENG RKXI®ER i n cost per fastener. For instance it has

been found that many of fhawd artrdPriadtentiy Indmoranchrtingac fafpa ree
fasteners are table to §$rfprn1 their function h, q&ierdgauge
iS4 ft hs

ot n
material s, thd5e89ad Hashensr PavEngk iﬁ&ﬁﬂ%ﬁlﬁ*ﬁﬁ19¢\ﬂ¥
(5/16) of an ipidloy{ hddegnd fdﬂmfmg skhre aais tfoer ferstimnaey S thesdastezhem, t he

prior artighavetsh ﬁﬁygﬂQ-ii { i 44 g function,  the
hi gh heat gent;%rla]tg: y de 1(1%‘%% nsgéngepe a%‘f%ﬁr?‘%mn “ad |é[1|lorg}g)gj- ‘he %-tg(r:krseased
drilling time2lise depmks imanyiaeture khese Hfaatrners thie emnloying 13 ng

and thread forgdsng JAHLRNEW I asld At fectivd R HAYOTtHR B AGIHE pdBIY

of i(the prior art 35 drilling and thread formng fasteners are constructed
havrhg P .%nto a con iguré&ion whiéicks(%estgéuite for the dr{iling

operation in a particular material, or for a particular size
15 fastener. One such a fastener is shown in U.S. Patent
3,395,603.. S
While many of these drilling and thread forming
fasteners have gained commercial acceptance, including 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 fésteners disclosed in the prior_aft have the capability
30 to perform this drilling function, the high heat generated
by the drilling operation irn 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



2. 4 an-outer pilot end surface which in cross section contains-a nunber of

sharp corners or sharp recesses which are %93|gned into the drllllng tip.

dch\sharp corners are detrinmental when the fastener is manufactured by a

YOyRg process. 5.© enploying a fenale die to produce the fastener pilot-
that they create stress areas in the female die.- Over a period of

e, tlhe stress areas are subject to cracking and will eventually result

iX_di e/breakage of a premature nature. Thus, dies enployed to manuf act ur e
t hat—t'ype of 10 fastener having a plurallty of sharp external surfaces

\A?I ch are S Ly ?ﬁﬁtéf ﬁfm@(‘éﬁ@b r%z%sféaf hﬂl:ﬁéﬁ%?&résén%é‘étfbmnﬁ’ézaﬁycé esY”
of use. i S ere an object o resent invent.i rovide a
drilling ancf“'l’?'}?%ﬁtffd? él"s‘?%’ﬁ%r e‘biﬁrﬁ’ srq%esse)%r\fl?% SeetARRA f or
use i n heaviimtgathee dmihtimj stips |sv.s¢1arm1earﬂnoo@rm§raﬂé sdéwimﬁl

t hi ckness gr, r s to

provi de a gr"ﬁﬁﬁ tﬁ@?\%%read ég\rﬁn%ﬁf'? l?%‘lf‘fgfé t#]&eqhgiergﬁtés%gussésed 20
wher ei rP shar?iﬂmlﬂm% a rfemmle a@s‘-!%n@ m¢®c%n¢mm¢m@ pbbek eehdyimhar p

recesses in @hé@r@u ket sELsbS re S Ph i RO GFh1d cafél va&nuai acture

of the fastener, b e forgi process enpl oyi ng a d|e having fe I f any,
sharp recess%%r 390 ég%tﬁ?ra%%s ?&pas daré su Je%et%mlﬁf}%(ﬂ%d and

ot her obj ectmmlwemdalhemhlppm edde aSréaleang@f lzptpr?émaxweds are

2 hr baded SN Dq T s, AR 40 BRI CECIN e Mibte SRED! ! o1 19
cross- st oﬁﬁ%tmmrhmrsg 3 lew ef tshaxy externehtsur ficestwhicn of

the fastenera @@ {BdOtddepl dbShePEtd figes Ne é@:ﬁ&hé’é'ﬁr@{% les
at the fastener centre of rotation and of less length than the mgjor axis.

A pair of flUW YRS fXr MREin the pilot end in opposed quadrants forned Q.J
_ the maj or and nminor axits,igirtherefore an object of the present invention

to provide a drrlllng and thread forming fastener Whlch is

15 partlcularly adapted for use in heavier gauge materials for
instance those materials having a thickness greater than 0.8
cm. _ ' '

A further object of the invention is to prov1de a
drllling and thread forming fastener of the type discussed,

20 wherein sharp corners in the fastener pilot end which are
produced by sharp recesses in a forglng d1e are reduced, or
elimlnated, to allow manufacture of the fastener by the
forging process employing a die hav1ng few, if any, sharp
recesses on the forming surface.

25 ; The above obJects and’ other objects which will .
become apparent as the description proceeds, are -
accomplished by providing a drilling and thread forming
fastener comprising a threaded shank and a pilot end, the
pilot end having, in transverse cross-section a major axis

30  extending through the center of rotation of the fastener and
" a minor akis intersecting ‘the major axis at right angles at
the fastener centre of rotation and of less length than the
_'major"axis; A pair of flutes are formed in the pilot end in
opposed quadrants formed by the major and minor -axis, and
35 extend longltudlnally and parallel with the centre of

~



35 extend longitudinally and parallel with 3he centre of 3. 1
rotation of, the fastener and a pair of |ands are disposed in opposed
guadrants adjacent the flutes, the flutes being substantially of arcuate
cross’sections and the | ands of substantially arcuate cross sections
t hroughout the greater 5 portion of the pilot end | ength. The arcuate
cross .section of "a flute and*the arcuate cross section of a land term nate
at an intersection to forma pilot cutting edge at a term nal point of the
maj Qr, axi s.. Ther oM/fog%p det ai l ed descripiion o be 10 _.read in .
ContEinet | an i P SO Gt e HA CRIGE T of BARSAE AAndE, Sk MR od i
t he i nventi on. opipasdhguaihrantss ddiaredt dotedtlwtes | ushe afkutdse Hedmut i on
by way of exanplgauh 1 d¢ HAalda. t ' iiﬁﬁ i '
Figure 1 is an_elft"evat |%(ngall %{/i ew s%ovﬁ'% carcldér% I%?Cng 1@ and t ?:[eﬁec{i}ﬂ%]géfm ng
fastener af or efsthStantd:a s Arcuate Grasadnahians Shuoughnt thegxeatenr
]'EO {:l gure 5|1:_ Sh%x’gﬁ_c&ﬂ oaﬁf t@f&_%ﬁg{ﬂ& félf&tlrétﬁﬂm.ln ofhed a;&daw é%oééﬂesect:%qn
ast ener; Figur i ra ary elevational view shown a portion
o the siructucE & Tuiks A R Ar et 505 % AATE SR (1 Tand femRine
Figure 4 is a fatagerirerer seahian droal forneve hidietn gt hinid i esdgefat he
structure of Fit%g bt r}li,pr}’far)cﬁgéﬁlniag:ﬁﬁd pale for clarity; 25

e struct

Figure 5 is an end view“show ng t ure_of Figure 4; Figure 6 is a
cross-sectional view t ak@heaneomph Holliows a/depaifedidpaar PRI kP be

details ofygt he r%tardlq.trﬂ_r&iriﬁrﬂiﬁi%ﬂ_dﬁtrﬁ &I@Sa%&ﬁﬁéd%% dew i redee o £ &g

the |ines VII-%II of Fiqure 5 show ng furth%{ details, of the 30 h

structure; and FBSHERETS I azf‘tqrgs‘é‘-‘-’seé'f’ifﬁhaq ?/i’éW?’hWalﬂh’gst#%ﬂ??%% as

VITI-VIII of Figere selevmnedidd Hd lhesiretey fied ainveriion by way of example
(N and not of limitation. 1In the'accompanying drawings:

Figure 1 is an elevational view showing a drilling

15 and thread forming fastener aforementioned;

Figure 2 is a fragmentary elevational view similar
to Figure 1 showing an alternative construction of a portion
of the fastener; _ |

Figure 3 is a fragmentary elevational view showing

20 a portion of the structure of Figure 1 viewed at 90° from
the showing in Figurell; _

| Figure 4 is a fragmentary elevational view showing
a pottion of the structure of Figure 1 taken on an enlarged
scale for clarity; '

25 Figure 5 is an end view showing the structure of
Figure 4; Figure 6 is a cross-sectional view taken along the
lines VI-VI of Figure 5 showing details of the structure;

| 'Figure 7 is a cross-sectional view taken along the
lines VII-VII of Figure 5 showing further details of the

30 structure; and

Figure 8 is a cross-sectional view takén along the

‘lines VIII-VIII of Figure 5 showing the fastener details at
that section.

35



t hat section. 4. Figure 9 is an eIevatlonaI per spective view show ng one

of aa{r of dies enployed in the manufacture of the illustrative f ast ener.
Ref grring now to the drawi ngs-, and in particular 5 to Figures 1l and 2,

th¢re s shown a drilling and thread form ng fastener 10.having a hexagona
hef \ f threaded shank 12 and a pilot end 14. The fastener of Figure 1
-al m{i ses an unt hreaded shank portion 15 whi.ch extends fromthe

th portion 12 to the pilot end 14. 10 ' .~ The fastener 10A

depisted/in Figure 2 is identical to that of Figure 1 but for the- deIetlon
of thelunt hreaded shankgnﬁret 901 s1 anweilelvatd crEWpers gacgifive JvlevDependu ng -

any sui Labl ERPEABEnSRS) S.5”Batk Be Rakel W A ¢ Mhalh AR oF | o
end 14 extehlde mﬁﬁusthetuheeédedep@mtlon as in Figure 2. The threaded

shank 12 may -contain- h@?@%x&% t %HPWB)tHH'd¥%%3?JsN“QdH fﬁnéﬁﬁk

el ements well. known in_the ar not shown serve to pi reads

in an 20 . &PeRigYresr ﬂfeénéy 2uh&hemeot seroVR & Aidding NG é’sﬁré?eqf shown
“in Figure 1f6i‘m§.h§t fhetbhetr eoZ haRangy raJ m@m&ﬂaq lﬁ@w es: 4 @anchreaddie

| ot d 14 det, tel d
i utes 16 ahes’ far ARl BvBE e erdnoial | e ABRRTT G1F (P e 2 IR

end, and a pempratear anauetlhamdﬁeﬁo séxaah]QZ:oa:dgmeritS ‘mﬁadﬂ Lﬁ:essnd%afﬁom ng
to Figure Siypt tm_,leédg? ?%fr ofnhgtz M \t,\t}l]-x%”ﬁ: 8% eq.{do sﬂsect ion a naj or exl S

X and a m nGr axi.s “ast ener., ar e. at. t angles to one
anothet9 30 pass t hEbgghaskeneanilld deniqt®d dm (ﬁqu;@ flaskeridtentriral

define the gbnkAUE bEARSYEKEe 10 HENFRN theh dehe i AXicE )tlﬁ-‘!‘d;ﬁ'&l‘ﬁ'é&ii@&um
transverse dhanES|8gtgghoqg w% cﬁ %szhowntln Flgure 1, Dependlng on
' 'the partlcular appllcatlon, the unthreaded shank portion 15
may be of any sultable length, or may be eliminated, in
15 -whlch 1nstance the pllot end 14 extends into the threaded
' portzon, as in Flgure 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 prov;de threads in an
20 opening formed by the pilot end 14 of either the’ fastener
shown in Flgure 1l or that 1n Flgure 2.
' Referrlng now to Flgures 4 and 5, the pilot end 14
is shown in detail as comprlslng a palr of arcuately shaped
_ flutes 16 and 18 formed over substantially the length of the
25 .pllot end,_and a palr of arcuate lands 20 and 22 adjacent -,
the flutes. ' _ -
d | Referrlng to Flgure 5,'1t will be noted that in
transverse cross-section a major axis X and a minor axis Y
of the fastener, which are et'right angies to one another,
30 pass through the centre of rotation of the fastener and
define the minimum transverse dimension (on the ¥ axis ) and
the maximum transverse dimension (along the X axis) of the
pilot end 14 of the fastener. It will also be noted from
Figure 5 that the intersection of the arcuate land 20 or 22
35 with an essociated arcuate flute 16 or 18 occurs on the



pilot.end 14 offthe fastener. It will also kB, noted fromFigure 5 that the -
intersection of the arcuate land 20 or 22 35 W th an associated arcuat e«
flute_16 or 18 occurs on the 5. major axis X-X and defines a pilot * [
cutting edge 24 or 26 which lies in a plane with the center of rotation
the fastener. This pilot cutting edge 24 or 26 extends over the greater
‘portion of the pilot end 14 and is depicted in 5 Figures 7 and 8 which
are.sections taken along the pilot end of the fastener. It will be -
understood that t.he configuration of_the pilot, end 14 is such that opposed
quadrant s ‘of t F& K s & g@gﬁtaéﬁl %Fe”feaﬁm‘fs pzb%"%-f‘iﬁfﬁ”f%&#?ﬁt%@ <?Lr6,"'p€8
whi ch are di reniichalllies o sapplante avth ihe déhtenmf ectation of the
fastener 10 or anymes G4 4 : | [ [ ' #mﬁﬁ%
w th reference fga%%f ute 1%1‘ -andci{leal?lmc}-l %ﬁﬁgﬁeed%s{ﬁﬁia%%l%%ﬁeé t%&f ute
18 and | and 22g9neptEgRaxtipmef dhe fidoto enftl ¥4 and fe Hepitirth 1%

hav:c ng azgeﬁpefrtﬂgﬂ(ﬁ—ersadz la%d;ls? mdﬂ; a(i@d!élécﬂféﬁc%g fiﬁﬂ@% }[/!hl&h% Eiﬁfé ﬁ%],@t ex%d
surface avi radi us ch radius is_smalle an at radius o
T 20, o {1 (1o the FARKEnGHe D ML HE RIACHE YA MK T 14 over
substantial | y tdemfeirfunaticemgith tife thhid gl lexid €l icordwdinsthiet Dppasedr ner s
20 . other than,t i [ ] I4 14 3G, 4 r

at the distal f?ﬁl(?%%faq}l{#e &;?Itgf%qgf}#f%_ﬁg}tiiﬁ\eqn%%(iln%%%i%'n%%ﬁargfoﬁgf
the X-X plane dfiutes difit iy Wiugds axe dgnermionakly ridhediame 2t any 2ight
extend frqm t hergild igattiidh ¥ wanaraksddifenens o 1ia tda fa’ﬁa} HdcHiveidh y
t owards 25 thecenter of rotation.of the fast%ﬁgr_at an angle P (sgﬁ_
Figure 2) whi ot EhEetdVANEam WHE M bSO MAGR gFRh TRIRARRGR TR THR
application. Raféeraman@and RPowidl3 bd tequidllhamsiicdtid ddef diterss andf
the pil ot end %4 %]%?% the mnor axis also is 30 provided with a taper

angl e Q which i§% 9%te area of four : _ -

' In Figures 7 and 8, land 20 and flute 16 are shown

15 having a respective radius RL and RF defining surfaces which
meet at a surfdce 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
entire length of the pilot end contains no sharp corners

" 20 other than the cutting edges 24 and 26. A drilling tip 30
is formed at the distal end of the pilot end 14 and at the
maximum dimension along the X-X plane cf the“cutting edges
24, 26. The cutting edges 24 and 26 extend from the cutting

_ tip 30 towards the head 11 of the fastener inwardly towards
\_ 25 the center of rotation of_the fastené; ét an angle P (see

' Figure 2) which is generally in the area of one degree,

depending upon the application.
| .Referring to Figure 3, it will be seen that the
dimension of the pilot end 14 along the minor axis also is

30 provided with a taper angle Q which is in the area of four
degrees (4°) and in the opposite direction from that of the
pilot end cutting edges, tapering toward the center of

- _rotation of the fastener, from the threaded shank towards
the drilling tip 30.
35



grees [er
At t g nd\ edg
ade

to apoint
and are dis

Each ofi the planar surﬁeﬁaaﬁer&ﬂe BHHWRA tieown beltesdatta Fighrés CBltténgnddgek’#
Fi 4 ed. b | cut g 10 edge
tlh% %‘r{’ he s%%l)lfll?i(’)rf%f?%% h g‘?gw e%g?ée{'ép% er% on t he ‘

36 or. 38 (
40 intersec
drilling ti
when the ti
- cutting edg
in the nn
operation t
provi ded w
are directe
tip 30. Th
cutting edgeg
the drilled

r] and in the opposite direction fromthat of the pFJot end
es, tapering toward the center 0f rotation of the fastener, f

rom

d shank towards the drilling tip 30. 35 6. Reference shoul d

, 34 which extend fromthe widest part of 5 . the pilot end
adj acent the intersection of the X and Y axes of the fastener
posed at an angle Rto the X axis as best shown in Figure 5.
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cutting edge 40 ls rotated into the material and the radial-
cuttlng edges’ 36 38 serve thelr drllllng function in the
metal, much in the manner of a power drill. However, the
tran51tlon from this operatlon takes place between the flat
planar surfaces 32, 34 whlch are prov1ded with a transition
into the flutes 16 and 18, whereln metal chips are directed
upwardly and out of the openlng belng formed by the drill
tip 30. The heavy gauge materlal then is encountered by the
pllct end cuttlng edges 24 and 26 which serve to continually
ream the materlal from the drllled portlon, and to direct.
chips of material upwardly and away from the drilled hole.
Thns, the conbination of:surfaces serves to produce a
fastener having a pilot end 14 which is efficient and
effective in drilling materials of heavier gauge, yet may be
enployed over a wide range of material thicknesses.

Addltlonally, it has been found that the disclosed
conflguratlon, ln "addition to 1ts appllcabllltv where heavy
gauge metal materlals are used, is extremely effectlve in
cement or cznder block appllcatlons.

In the ccntext of manufacturlng, it will be noted
from the sections shown in Figures 6, 7 and 8 that in
manufacturing the subject fastener by a forging process, if
the dies are manufactured to separate at the cutting edges

\*./
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configuration, in addition to its applicabilify where heavy 30 gauge
nmetal materials are used, is extrenely effectivé in cenent or cinder bl
applications. In the context of manufacturing, it will be noted fromsdhe -
sections shown in Figures 6, 7 and-8 that in manufacturing the subjeft
fastener by a forging process, if 35 the dies are manufactured to
separate at the cutting edges 7 24,26, that is, the separation pla
the dies lies generally along the axis X-X of the fastener 10, the ent -
di eccavity may ns t 4,00 rpikpdepkaty ons.:

sur?%ces thereb?gé??ﬁiEggﬁnggérggg §%8?2§F5?§ g%éﬁg gk £h§t§é§§ &??ﬁin t he
forging dies. 9RperadlynadengekbeyaxipoXrineis kheofaptenns h@nuthetentise

drilling and thagadcholeyNlayapbeaonstbictba #19EBbAE RAPCEBRArpI IndbAtaténs
life of the die |stﬁn ggggrtant roducti on_of

geonom ¢ tactog.ln t he mass E

such fasteners.R0o*n® aces KNgrebygeliMiRating, preas fubjert tp undve
set enpl oy&d i nsthessawithihutheoforgtnfadieser Thisrid0dni exthemalyn
Figure 9 whereig WYY ' r ' e tQef arikc

Found stook | nt neREehEY adeb 1R KR hinhPReEhee 82 85951 7HqT0ha "thrbha
dies. This 15 fpumynagfastensrshbysthpeforginguprecpend by thatithei baie7
19329. The cavi ¥ gHeCQfBIigCanaimpot¥ahE! ¥cOBhEBMEST ERSLEE CLAL €héUhASsEe 116
for formng the flgte 16, ag |nMﬁ;EIé gro ecting arcuate surface 120 for
forming the | anB¥98RGHYCY 95 SUEhufPEFPSAPus arcuate surface 128. Wth a
pair of mallbng di es consthAudied48nwhiiehf comppisdiscod8-hahe cfit&i dfjecsges
24, 26, 36, 38 re.a f e.se akl | pe.d24 o h

di es. Thereforé?ﬂgﬁégggagg %%es éﬁﬁggﬁﬁng 8? ?ﬁée%%ggfgég %%rﬁ%d{?% ?ﬁe
cavity 50, and sheensipoFhgurar® wheregnbateavity| §0r dgufermed inectheedis,

and_its corresppgdedgg8ehhNgrfi€16N8F $88M8) stock into the desired

configuration, when pressed between mating dies. This

15 forging die is the subject of our copending application
87 19329, .

The cavity 50 comprises an outwardly projecting
arcuate surface 116 for forming the flute 16, an inwardly
projecting arcuate surface 120 for forming the land 20 and a

20 smaller radius arcuate surface 128, With a pair of mating
dies constructed in the form of die 48, the cutting edges
24, 26, 36, 38 and 40 are all formed at the separation line
124 of the dies. Therefore, there are no sharp angles or
indentations formed in the'cavity 50, and stress points are

25 substantially reduced in the die 48, and its corresponding
mating die (not shown). _

It has therefore been shown that by constructing a
drilling and thread forming fastener within the teachings of
the present invention, the various objects set forth are

30 achieved and the fastener having the capability of
application to substantially thicker gauge materials than
would be possible with prior art fasteners is achieved. The
desirability of the fastener is further increased in that
the manufacture of the fastener is more economical than in

35 the prior art, due to increased die life.



It has therefore been shown that by constBucting a drilling and t hread
formng fastener within the teachings of the present invention, the various
jgCts set forth are 30 achi eved and the fastener having the capabrlrty

isation to substantially thicker gauge nmaterials than woul d be
ith prior art fasteners is achieved. The desirability of the
ijs further increased in that the nmanufacture of the fastener is
conpmi cal than in 35 ‘the prior art, due to increased die life.
. L. Adrilling and thread fornmg aEE%stener conprising a .y
threadéd shank and a pil ot end, said prlot havi ng a maj or axis b
extendi ng through the centre of rotation-of said: fastener, and a mnor axis

i ntersecting sai-d majo[ aXASdQEI&hﬁBIaﬁBQE9§e%h E@%ﬂiﬁ&‘f&ﬁtéﬁﬂ?re of
rotation and of. | ess len éh ta a Eld na r aXIﬁ&- it of, flutes formed
'n said pilCORBRUSIRIGPpEEERRHRdFRANK BAE ExPitatagnto Saithqlleh ead y
and pasal | ehawind ahnaﬁentanlefequaﬂunq ‘ehroaigth Eaete@m&xeaommnbuﬁiﬂdﬁmm
Cubbranti ol EPBRRE e auRdhaR' SaBfl B RNGR et HhERr 3Rl Wt R

substantial Ty arcuate cro sections an Ian
ar cuat e cro%%l%eetrEhﬁhth#09§ﬁ§u?tthbegﬁé&t@ﬂeeopﬁm¢#eobflgota;mQ$|ﬁﬂdﬁ
end, said aéeuat-ss61e§§tﬁeEhaansataama§b§ Bkilse ANPa3d SAFANAL HiSed

- section of a said Iang terntnatrng n intersection at said major axis to
forma pil ot ctR1¥ gt taheendoin obposed quadranksyang e¥ferddnohr ead

form nio f asilengitadinallfoahl paralaemh ﬂziwhertaen c@&&ﬂieobﬁ&idiaﬂdﬂdﬂ RE edges
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15 said pilot end, said arcuate cross section of a said flute
and said arcuate cross section of a said land terminating at
an intersection at said major axis to form a pilot cutting
edge. '

20 2. A drilling and thread forming fastener as set
forth in claim 1 wherein each of said cutting edges lies in
a plane containing said fastener axis of rotation.

- 3. A drilling and thread forming fastener as set
25 forth in claim 2 wherein said euttinc edge is tapered
inwardly toward said axis of rotation in said plane, in the
direction of said threaded shank.

4. - A drilling and thread forming fastener as set
30 forth in claim 2 wherein said pilot end terminates at a
'~ drilling tip, said drilling tip being formed by a pair of
‘radial tip cutting edges each extending from a salq pllot
' cuttlng edge to a point at the end of said tip and belng
/dinterconnected one to the other by a transyerse cutting edge
3% crossing said plane. ‘
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4, A drilling/and thread form ng fastener &5 set 30 forth in claim?2
wherein said pilot 'end termnates at a drilling'tip, said drilling tip
being forned by a pair of radial tip cutting edges each extending from;
said pilot cutting edge to a point-at the end of said tip and being

I nt erconnected one to the other by a transverse cutting edge 35 cross ng
sai d pl ane. 9. 5. A drilting and thread form ng fastener as set f

in claim4 wherein said drilling tip conprises a pair of planar surfaces
eachﬁgxtendlng substantially frogm.a said pilot cutting edge intersection
with“a said radial tip 52+ cét Ghiglddige and &hssedy foradngnfassenes; @s set

fastener, to sd&otth dms\«laim GUWenled@alderllAid:rgi Itlipn@oa@ﬁhtsblseadpau
forn1ng f ast ene
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7. Adrillin thre stener as set orth I'n erein
"said flutes ext ﬁ@SNW@§eaFWtéé§H @ﬁsebhread of said threaded shank 8. A
drilling and thread form ng fastener as set 20 forth in claim6 wherein

Fotation. 6. A drilling-andh AFIIt PG APy S eeen EPrang: SABEAPEY 46 Set
her ei nbef ore defpartihbdah \ilialinr 4f ethexred nt csaaﬁ raBiiglr exobst segtdbnt bE said
acconpanylgg dﬁ%“bggﬁnGBQaiﬁ radial c¢ross section of said flutes are
interconnected by an arcuate section of substantially less
_ _ radius than said lands or said flutes over the greater
N portion of said pilot end. '

15 7. A drilling and thread forming fastener as set
forth in claim 1 wherein said flutes extend into at least
one thread of said threaded shank.

8. A drilling and thread forming fastener as set
20 forth in claim 6 wherein each of said cutting edges lies in
a plane containing said fastener axis of rotation.

9. A drilling and thread forming fastener
substantially as hereinbefore described with reference to
\./ 25 Figures 1 to 8 of the accompanying drawings.
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