2114922 1 . 1 Drilling and thread form ng fasteners The present
" invention is directed to fasteners represented by the type of screw which

drill pilot 5 hole, and forms threads in a workpiece, with t&gz?d C
for rilling, tapping or the like. In United States Paten '
"3, 39 , there is described a drilling and thread form ng screw which ha

been manufactured in large quamities, and has net wwth 10 great acceptance
for use in the fields of autonotive manufacturing, netal bui | di ng :
construction, appliance fabrication, etc. The fastener conprises a pil ot

end portlion \Ah[!)ﬁi]i]si.@rmudltggeadigbrmihgl fasteg®ersecti on and thus has a

transverse major axis and a transverse 15 minor axis. A pair of flutes are
formed in the pilot end portion, each of which provides cutting surfaces
essential |y coterni nalhei pheskatmipvenddion dral dfiizer ted f teefassenarsal | y
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20 patent ha been eéd 1n various size r g fasteners
and for SvamtGkss, a§@$|€erm§n§hreaé5elna§ mworkpiesredvibrouts BBecherdof t he

type descnfgyiﬂﬁgm@*ﬂliﬂﬁgtea 519_ bhe Hpid atiend portion is required to
be substantial I'y decr asg % % he threadﬁg)pgieégg @6 25,1 he fastener
ext ends .subst anti al | Bl e@o gies 19908 nethers: sy
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brlcatlon, etc. The fastener comprises a pilot end
portion which is generally elliptical in cross section
and thus has a transverse major axis and a transverse
15 minor axis. A pair of flutes are formed in the pilot end
portion, each of which provides cutting surfaces essentially
~coterminal with the major axis and drag surfaces essentially
cotermiral with the minor axis.
While the invention of the above referenced _
20 patent has heretofore been employed in various size ranges
of fasteners and for various applications, there has risen
a need for a fastener of the type described wherein the
length of the pilot end portion is required to be
substantially decreased so that the threaded portion of
25 the fastener extends substantially closer to the tip than
is necessary the majority of applications in which such
a fastener is employed. However, it has been found that
by shortening the pilot end portion of the fastener, the
drag surface as disclosed in the aforementioned U.S. patent
30 No. 3,395,603, when retained as a substantially flat
surface, as there disclosed, is inclined at an angle which
greatly inhibits the flow of chips produced by the drilling
operation from the opening being formed.
' In view of the above, it is the object of the
35 present invention to provide a drilling and thread forming
fastener having a drill point of a configuration which aids



vln view of the above, it is the object of the 35 present invention to
provide a drilling and thread form ng fastener having a drill point of a
configuration which aids 1 in the renmoval of chips producAg the ,-:

>drilling operation and which nay be enpl oyed over. a broad ranfg\pf/drill .
“tip sizes. The invention provides in one of its aspects a 5 ling and
thread form ng fastener conprising,a trailing threaded shank amd a pil ot
ﬁH‘portlon said pilot end portlo% having a transverse nmajor axis and a
transverse mnor axis, a pair of flutes extendlng Iongltudlnally in the

pi | ot end porti wher eby. t 0 provi de a pair of c surfaces each
of said cut t‘r’hd’gﬁj ‘ég:'oec?%gcmcﬁ?reﬁf" %g fjo on

direction t camt oahi ikh papp eve rexhEl §ysd chsvét |a:|gpr:s&rl e drhge esf bchri:ﬂgl otipnt ed-
~-such that sai é%ﬂtlng surfaces lie generally close to the plane defined by

the maj or aX|s 0" said pilot end portion, whereby cutting 15 edges
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anot her of |ﬁ&ke for drilling, said flutes being oriented such that said
'-cuttinq surfaces lie generally close to the plane defined by

the major axis of said pilot end portion, whereby cutting
15 edges associated with said cutting surfaces describe a circle

having a greater diameter than said minor axis when said

- fastener is rotated, drag surfaces formed by said flutes,

and lands intermediate said drag and cutting surfaces of -

decreasing radius from said cutting edges to said drag
20 surfaces whereby said lands will not engage the sidewall of
. a pilot hole formed by said cutting surfaces, each said drag
‘'surface being formed arcuately in the longitudinal direction
of said fastener to provide clearance for chips of material
produced during the drilling pfocess, said arcuate surface
25 having a substantially constant radius throughout its length
and extending from a point adjacent the. tip of the pilot end
- portion to a point adjacent the threaded shank.
The invention also prov1des in another of lts
aspects a drilling and thread forming screw having a threaded
30 shank and a pilot end portion in which two longitudinally
extending flutes are provided,'and which has, in its
- transverse cross section, a minor axis and a major axis, said
flutes providing cutting surfaces lying generally close to a
plane defined by the major axis, the pilot end portion also
35 comprising a pair of drag surfaces fbrmed by said flutes each



aspects a drilling and thread form ng screw having a threaded 30 shank and

-which is longitudinally arcuate, hag,a substantially constant radius

a pHNot end portion in which two longitudinally extending flutes. are
pr ed, and which has, in its transverse cross section, a mnor axis and .
a r.axis, sai d qutes prOV|d|ng cutting surfaces Iylng general ly close \J
to | ane defined by the major axis, the pilot end portion also 35 -

: conprising a pair. of drag surfaces forned by said fiutes each ~ 2a. 1 ot.e

t.hroughout its length, and extends from a poi nt adjacent the tip of said
pilot end portion to a point adjacent said threaded shank. 5

There now fod ki J@S@ddﬂiﬁﬁhnéﬂ@eaf@@%?%“at 2 e;e geﬁg%aﬂgy

acconpanyi
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raw.n drilling and
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adrrlling an hstener constructed-in accordance

e prior art; There now follows a descrlption, to be read with
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reference to the accompanylng draw1ngs, of a drilling and
thread forming fastener embodylng the lnventlon and
selected for descriptlon to 1llustrate the lnventlon by way
of example and not of llmitatlon of the invention. .




5 Figure 2 is a side elevational view of the prior art fastener
of Figure 1 taken at 900 to Figure 1; Figure 3 is an end view of \pri.or -
art fastener of Figures 1 and 2; Figure 4 is an end perspective of the-

» afore- 10 nentioned |IIustrat|ve drilling and thread form ng fast '

“.eonstructed in accordance with 8he present invention;, Figure 5 is a S|de
el evational view showing the illustrative fastener of Figure 4; Figure 6 is

- alr*el evational view of the illustra- 15 tive fastener fastener of Figures
4 and tdken at [err] Im the acesmpanyingndPayingsi- and Figure 7 is an end

view of the illust ratg é‘ﬁ%@ﬁ? egg a@@!’@vh&ﬁhﬁr ?-Fer% %u W ng

further details of the ring nom/ gures 1,

2 and 3, thenb'Mmreadwfpzm;mgofaateneaspeneﬁrueﬁedhendﬂqqqnﬁ9n9Qithread

formng. typ'gl3 tﬁﬁg r8$ descrlbed in the aforenmenti oned U. S. patent
The f7q

No. 3,39 é;tener eneraII ris s a screw body 10 25 . having
an el ondat ed shank 12 WEFe a h%ﬁdalﬁ 8 PXP viaen 9% Ehe PTIRF eof .

Thg screw H}eb/ ﬁ!elfhﬁéméiﬁeéflhgﬁw dedawehhae QOPOH:oeMingéh 0 16 of .
:grﬁéﬁzﬁeare¥e$reepzeﬁfgﬂtragfﬁge35|C%@cag ra%ﬁg%QQxﬁéﬁhéwe rlgLrggges of
descript!cntaﬂtemenabfzﬁigunesnHyaaﬂd2|s not intended in a strict :
e ot Sont on EPEFH ) koKL el i) 22 28
porti o0l 6. memiioned eilBuStratﬁ-Vsedrﬂﬂ.lén@Jtamdwg:l'mﬁ&dacﬁ)m@ fasbengr .
cut ting ed%‘tﬁ?@@rug‘éegnﬁnbi(céo?ﬁﬁﬂc%”Wx_%e £ prEidd Urkrddrionglef i ned by
a cutting surface 28 paving ¢
iguré 5 is a side elevational view showing the
1llustrative fastener of Figure l;
| _ Figure 6 is an elevational view of the illustra-
15 tive fastener fastener of Figures h and taken at 90° to the
view shown in Figure 5; and '
Figure 7 is an end view of the illustrative
fastener shown in Figures u through 6, showing further
details of the inventlon. :
20 Referring now to Figures 1, 2 and 3, there is’
shown a prior art fastenef, of the drilling and thread
forming type, substantially as described in the aforementioned
U.s. patent No. 3,395,603.
. The fastener generally comprises a screw body 10
25 having'an_elongated shank 12 with a head 14 integral with
a trailing end thereof. The screw body 10 further is
provided with a pilot end portion 16 of substantially
elliptical transverse configuration. As in the prier.art
structure referred to, the term elliptical is here used for
- 30 purposes of description of visualization only and is not
intended in a strict mathematical sense. Longitudinally
extending flutes or slots 18 and 19 of similar construction
are formed in opposite quadrants of the pilot end portion
- 16. The flute 18 is defined by a cutting surface 20
35 having cutting edges 22, 24 and by a drag surface 26. The
flute 19 is defined by a cuttlng surface 28 having cutting



41 edges 30 ahd 32, and by a drag surface 34. Each of the cutting
surfaces 20 and 28 is slightly arcuate longitud- inally of the portion 16

an (es generally close to a plane which has a small anount of angufarity ..,
Wi espect 5 to the longitudinal axis of the screwto facilitate ",
re | -of material fromthe cutting edges during the cutting operation.

S

The contour of the surfaces 20 and 28 .as shown -in Figure 3 provides the ‘.
proper cutting angle and rakegat the cutting edges 22 and 24. The drag
surfaces 26 and 34 10 are angularly disposed with respect to the .
longitudinal axis of the screwto facilitate discharge of material renoved
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Lhe Reperagibs. b fhe! BBnBbhol o2drBOCLESRSolYY e 30 Stidaces 26 and

34 whijch deflne € m nor bWl eng P55 of a
pi | ot 1hoF &9exe 5yP¥"H¥§1€~§Ft r—hs pygesr cgrt:m\ngsepgtuee amdcuwake @irtions of the

I | ottieedde ih@ned égrg@daﬁaezhhe PHbt 3pg g, %ﬁﬁf’ esi gnated as
i b @ e al so_not t he gﬁgg\faa%ssg pI oatéjhol e. The
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and C%ﬁé“é&téinéhgpéféﬂiéHre can be found by referrlng to that patent.
In Figure 3, the maximum width of the cutting
surfaces 20 or 28 is shown to be greater than the maximum f
15 width of the drag surfaces 26 or 34. The cutting surfaces
20 and 28 lie generally offset from and parallel to the -
aforementioned plane which defines the transverse major ax15 _
a.0f the elliptical pilot end portion of the screw. The.
drag surfaces 26 and 34 lie in a similar relationship close
20 to a.plane which defines the transverse minor'axiS'b"'A
pilot hole cut by the cutting edges 22, 24 and 30, 32
' therefore will be of greater diameter than the minor axis b
of the pilot end portion. Thus, the drag surfaces 26 and 34
which define the minor axis b will not engage the sidewalls
25 of a pilot holeicut'by the cutting edges. Likewise, the
arcuate portions of the pilot end portion intermediate the
cutting and drag surfaces, designated as lands 36 and 38,
"will also not engage the sidewalls of a pilot hole.
The fastener shown in Figures 1 to 3 thus far, has'
30 the structure shown in the U.S. patent No. 3,395, 603, and
further discuSSion as to the advantages and details of the
structure can be found by referring to that patent. '
' Referring now to Figures 4 to 7, there is- shown a
fastener 51milar to that described heretofore, but with the
35 incorporation of the teachings of the present invention.
In Ficures 4 to 7 there is shown a fastener hav1nc



*Referring nowto Figures 4 to 7, there is shown a fastener sinmilar to that
described heretofore, but-with the 35 incorporation of the teachings of .
t he present |nvent|on In Figures 4 to 7 there is shown a fastener having

1. a screM/body 110 conprising a shank section 112 and a pilot end i on
~%16. The fastener is.further provided with Iongltudlnally ext endi tes
118.and 119 forned in opposite quadgants of the pilot end portion 7 The
flate 5 118 is partially defined gy a cutting surface 120 having cutting

edges 122 and 124. In |like manner, flute 119 is partially defined by
cutting surfaceciaw B@ayng1GUéémﬁﬁlgﬂﬂ§Sa1sﬁaﬁndsaa£105emnadahaeacptubmg
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construction to the prior art fastener set forth above, and
shown in Figures 1 to 3, like portions being given like
15 reference numerals with addltlon of the prefix 1.
Referring now to Flgure 6, the length L of the
pilot end portion 116 is shown to be measured from the tip
of the pilot end to the first turn of the thread designated
T. As heretofore referred to, in many applications of the
20 fastener it is desirable to have the conventional length L
 decreased in.order to'provide greater penetration of the
threads provided on the fastener shank, while still retaining
the standard length of fastener. In this instance, the
angle that the drag.surface 26. or 34 of the prior art
25 fastener assumes with respect to the surface to'which the -
fastener is applied becomes smaller, providing less space in
which drllllng chips may be removed through the flute 18 or
19 in the prior art fastener. This situation leads to a
clogging of the flute with drilled material, and may slow
30 the drilling time of the fastener, producxng a 1nss
| desirable fastening operatlon.
_ In the improved fastener shown in Figures 4 to 7,
thé problem has been alleviated by proViding:drag surfaces
40 and 42 constructed in a manner to produce a greater volume
35 df'space in the flutes through which drilling material may
pass, and which guide the drilling material upwardly and away
from the cutting edges of the pilot end : —~




19 in the prior art fastener. This situation leads to a clogging of the
flute with drilled material, and may slow 30 the drilling tinme -of the
fagfener, producing a |ess desirabl e fasteni ng operation. In the inproved

prq ng drag surfaces 40 and 42 constructed in a manner to produce a -
grewateér volunme 35 of spg e in the flutes through which drilling mat eri alt*~
may pass, and which guid®-the drilling material upwardly and away fromthe

cutting edges of the pilot end 6. 1 portion 116 of the screw body 110.
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and the disposition of the drag surfaces L0 and 42
relative to the cutting surfaces 120 and 128 respectively
as viewed axially is therefore more than 100°, say 105°.
Such an angular relationshlp has been employed in prior
15 constructions but has not in itself relieved the problems
set forth above when the drag surfaces 40 ‘and 42 have
.been flat and disposed at an extreme acute_angle with the
wbrk surface to be drilled by the fastener.
In the present embodiment, each drag surface
20 L0, 42 has a continuous and constant curvature of radius R
from the tip of_the'fastener to a point substantially
‘adjacent the thread T of the fastener. In practice, it has
been found that a radius R which is substantially equal to
that of the surfaoes 120 and 128 to provide the proper
25 cutting angle at the cutting edges, provides the satisfactory
relief to allow smooth flow of material through the flutes
118 and 119. ’ N - |
In effect, the continuous arcuate nature of the
drag surfaces in the longitudinal direction of the fastener
30 provides a clearance for chips to be removed during the
drilling operation and also a surface which is conductive
to moving the chips in a continuous manner from the'opening
being drilled by'the fastener 110, - Thus, the objective of
the invention is achieved by the s1mple expedient of formlng
35 a continuous arcuate surface on the drag surface 4O and 42
' of the fastener similar to that of cutting surfaces 120

i

er shown in Figures 4 to 7, the problemhas been alleviated by "’



fromthe tip of the fastener to a p0|nt substantlally adj acent the thread T
of the fastener. In practice, it has been found that a radius R whic
substantlally egual to that of the surfaces 120 and 128 to provide
proper 25 c¢utting angle at the cutting edges, provides the satisfa
relief to allow snooth flow of terial through the flutes 118 and 1
eff ect’, the continuous arcuate nature of. the drag surfaces in the.
I ongi tudinal direction.of the. fastener 30 provides:a clearance for chips
to be rerovadadypgngs "tﬁedrfaléﬁé}%PPevFﬁiél?”sé‘P@eQ' £Repartbbage othi ch | s
conductive to V|n ps I n cont 1 nuous_ manner e “Openi ng
bei ng. drlllBH°n3 rQEﬁ?d spage reeubppécteveenBpvehehipeention is
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on the drageiirface 4 of the fastener simlar to that of cutting
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provi di g tthei dridding fasteneryuipwrdly ren@veuthspstHer bpenihg.drilling
~operation, and _a surface which is in all respects conductive to moving the

chips forned by 5 the drilling Tastener upmaraly ama—out of—tte—openi ng. 10
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Cains:- 1. A drilling and thread form ng fastener conprising a trailing

t hreaded—shank—and—a—p+tot—end 5 portion, said pilot end portion having

a verse mpjor axis and a transverse minor axis, a pair of flutes 0
ex ng Imlmwummﬂuﬂ[mmfthe pi-l ot end portion whereby to provide a pai et
of ting said cutting surfaces being fornmed arcuatel y-
in the longi*tufliral M0® direction to provide proper rake for drilling, ¥

said flutes being oriented suciB.that said cutting surfaces |lie generally:-
close to the plane defined by the najor. axis of said-pilot end portion

wher eby cutting edges-associated with said cutting surfaces describe a
ctrcle having a €3agmsater di aneter than said minor axis when said fastener .
is rotated, drag surfaces formed by said flutes, and | ands -internediate
said drag and cutting surfaces of decreasin% radius fromsaid cutting edges
to said drag surtfacesPwAgidpyngapdd thdead Eominde f@denafe sidewal | of a
pi | ot 28mphekeéngoamedab) ing dheealdedd shankaa®d ac3EN oRighdirag surface

bei ng | d_ar Ly in the | ongitudinal directi f_said fast t
pPovi GBIEFA8P ant8 PR ST BT ag 10, C FTaART ShaHeH | ing

pr ocesaxisaaddaactztesyersacainavi axis ,sabypadnt icfl [fLwmsst ant radi us 25

t hr ou It Syl t ing.fr i di jp of the
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as settPopPravidecpaPAir Wifecait¥ing surfagesut Eash aff fsddds and said drag

surf acggt8iRgobusehskanbeahnlyy Flotthedt BB ctlaedle iIPHHO WA hdidal A
fastener as Set forth iin.claim1 wherein the cutting and dr sur faces of
el fALTECHIARr 5P| PAVIISs PropRIaake LoF ST Ilinkh AAIShIEItER vi oned

axi al | pebhgt beiented such that said cutting surfaces lie
generally close to the plane defined by the major axis of
said pilot end portion whereby cutting edges associated
with said cutting surfaces describe a circle having a _
15 greater diameter than said minor axis when said fastener
is rotated, drag surfaces formed by said flutes, and lands
intermediate said drag and cutting surfaces of decreasing
radius from said cutting edges to said drag surfaces
whereby said lands will not engage the sidewall of a pilot
D hole formed by said cutfing surfaces, each said drag
surface being formed arcuately in the longitudinal
direction of said fastener to provide clearance for chips
of material produced dﬁring the drilling process, said
arcuate surface having a substantially constant radius
25 throughout its length and extending from a point adjacent
the tip of the pilot end portion to a point adjacent the
threaded shank.

2. A fastener as set forth in claim 1 wherein
30 said cutting surfaces and said drag surfaces are of
' substantially the same arcuate configuration.

3. A fastener as set forth in claim 1 wherein
the cutting and drag surfaces of each flute generally lie -
35 close to radial planes disposed, as viewed axiélly of the



9. 1 screw, at.an angle greater than [err] to one another

drilling and thread forning screm/haV|ng a threa ﬂﬂ“ﬂmﬂ ' Io
portion in which two 5 | ongi t udi nal I y ext endi ﬂ lﬁ] Iﬂmt/ .
mhlch has, kn its transverse cross section, a mndr &xis am

Said qutes providing cutting surfacesglylng generally close to a pIane
defined by the major axis, the pilot end portion also conprising a pair of

drag 10 surfaces foormed by said flutes each of which is longit- udinally

arcuate, pas asgwBalanti ahl )ﬁn%@@stﬁght%%d'tﬁig Eb@GQtaeugnbt 2rlothU . and
extends froma p0|nt adj acent "the’tip of sai portion to a point

adj acent said threaded shank. 15 5. A dr|II|ng and thread formng
fastener substantially ag. heralabeﬂmﬁﬁgdaﬁarthQédw EBrin2her aegew Rakiigly es

4 to 7 of the QCERQBQHXE”Eh gsa pll%g end portlon in which two

5 longitudinally extending flutes are provided, and which
has, in its transverse cross sectioh, a minor axis and a
major axis, said flutes providing cutting surfaces lying
generally close to a plane defined by the major axis,
the pilot end portion also comprising a pair of drag

10 surfaces formed by said flutes each of which is longit-
udinally arcuate, has a substantially constant radius
throughout its length, and extends from a point adjacent
the tip of said pilot end portion to a point adjaceht
said threaded shank.

15 _
' 5. A drilling and thread forming fastener

substantially as hereinbefore described with reference to
Figqures 4 to 7 of the accompanying drawings.
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