Claims: A threaded fastener comprising: a fastener having a threaded portion with a ratio of pitch
diameter to minor diameter less than 1.28, and the threaded portion with a major diameter portion, a
leading flank having a normal angle between 10 and 60, a trailing flank having a normal angle between
1 and 30, and a shank portion extending between the trailing flank and the leading flank of adjacent
threads qf@igqntinuous radius greater than the thread height. 2. The threaded fastener as claimed in
claim 1 where the continuous radius forming the shank portion is between 1.2 and 1.8 times the thread
height. 3. The threaded fastener as claimed in claim 1 where the normal angle of the lead flank of the
threaded portionishgegaie ribandheonpmalangle of the trailing flank of the threaded portion. 4. The
threaded fastener as claimed in claim 1 where the normal angle of the lead flank of the threaded
portion is betwedPHeNeh BB beepded SRFHATRGR drtHe Shmiig AR eiHe Mirdadidpsion. The
threaded fastener as claig@ddn dginhd where the normal angle of the lead flank and the normal angle
of the trailing flank are substantially the same. 6The threaded fastener as claimed in claim 5 where the

normal angle offePEeRfad AOAIoT (HEh 8 ARAPE HAT S IO NG feating- dadnibu it LRGB! 7 The
threaded fastener as claigneddiwelainot yvdesethe tagiapeTdskaslapiethtaRES8MNNE: between 1°

and 30,° and a shank portion extending between the trailing flank and the
leading flank of adjacent threads of a continuous radius greater than the thread

height.

2. The threaded fastener as claimed in claim 1 where the continuous radius forming the

shank portion is between 1.2 and 1.8 times the thread height.

3. The threaded fastener as claimed in claim 1 where the normal angle of the lead flank
of the threaded portion is greater than the normal angle of the trailing flank of the

threaded portion.

4. The threaded fastener as claimed in claim 1 where the normal angle of the lead flank
of the threaded portion is between 1.5 and 2.5 times the normal angle of the trailing

flank of the threaded portion.

5. The threaded fastener as claimed in claim 1 where the normal angle of the lead flank

and the normal angle of the trailing flank are substantially the same.

6. The threaded fastener as claimed in claim 5 where the normal angle of the lead flank

and the normal angle of the trailing flank are compound angles.
7. The threaded fastener as claimed in claim 1 where the fastener is adapted to assemble

parts made from materials selected from the group consisting of plastic, brass,

aluminum, wood, concrete, and steel.

12



parts made from materials selected from the group consisting of plastic, brass, aluminum, wood,
concrete, and steel. 8. The threaded fastener as claimed in claim 1 further comprising: a plurality of
grooves extending transversely through the major diameter portion of the threaded portion. 9. The
threaded fastener as claimed in claim 1 further comprising: a plurality of grooves extending

transversgly throughiihaduiasdirmaterpadicn efadiagenhitiesdslitbe threaded portion. 10. The
threaded fastener as claimed in claim 1 where the major diameter fortion of the threaded portion is

tapered toward the!YEa Y| hIET Y ShafiriePfiitik 8P Detiic1 thioiketh e deri Ta siams AsPorRiRTetin claim
1 where the majqe didengderpeaitian of the threaded portion is arcuate. 12. The threaded fastener as
claimed in claim 1 further comprising at least one minor protrusion is formed along at least a portion of
the shank portion of the threaded portions positioned between the trailing flank and the lead flank of

adjacentghreadgn 3ntheethfeadied favrpnat@mdaimed fir@aitbidmdigse the minor protrusion is

continuous along the shank portion positioned between the trailing flank and the lead flank of adjacent
threads a plurality of grooves extending transversely through the major diameter portion of

adjacent threads of the threaded portion.

10. The threaded fastener as claimed in claim 1 where the major diameter portion of the

threaded portion is tapered toward the lead flank, the trailing flank, or both.

11. The threaded fastener as claimed in claim 1 where the major diameter portion of the

threaded portion is arcuate.

12.  The threaded fastener as claimed in claim 1 further comprising
at least one minor protrusion is formed along at least a portion of the shank portion of
the threaded portions positioned between the trailing flank and the lead flank

of adjacent threads.

13.  The threaded fastener as claimed in claim 12 where the minor protrusion is
continuous along the shank portion positioned between the trailing flank and the lead

flank of adjacent threads.
14.  The threaded fastener as claimed in claim 12 where the minor protrusion is
intermittent along at least a portion of the shank portion positioned between the

trailing flank and the lead flank of adjacent threads.

15.  The threaded fastener as claimed in claim 12 where the height of the minor protrusion

is not more than 30% of the thread height.

16.  The threaded fastener as claimed in claim 12 where the height of the minor protrusion

is not more than 20% of the thread height.
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14. The threaded fastener as claimed in claim 12 where the minor protrusion is intermittent along at
least a portion of the shank portion positioned between the trailing flank and the lead flank of adjacent
threads. 15. The threaded fastener as claimed in claim 12 where the height of the minor protrusion is
not more than 30% of the thread height. 16. The threaded fastener as claimed in claim 12 where the

height of the minge pREMRIANFHSERIMRre AR AYocpfie threacdeigtasd & phie Birerdesiiastener as

claimed in claim 12 where at least a part of the minor protrusion has cross-sectional shape selected

from the group E6MEHSHRRY Bisareossecrlenshghene stipticd P Sh6iEEPURNEPISITGI AT RESURIGe

threaded fastengicas ldmedipiictaimape vluareaadeadnsigaof the minor protrusion comprises a normal
angle between 10 and 60. 19The threaded fastener as claimed in claim 1 further comprising a

thread-forming portion of at least HRC 50 hardness adapted to thread the fastener into a substrate. 20.

The threaded fasteneirasdclimned isrclain i sheredamihiead-fermingaertianshas anshangosselected
from a group consisting of bilobular, trilobulangiuadlobular and pentalobular. 21. The threaded

fastener as claiffOd I RRAAMRISTHE ROk ARSI MY JoAHPHas a pentalobular shape. 22. The
threaded fastener as claimed in claim 19, where up to five threads adjacent the thread-forming portion

are hardened to at least HRC 50 hardness. , ..
19 The threaded fastener as claimed in claim 1 further comprising

a thread-forming portion of at least HRC 50 hardness adapted to thread the fastener

into a substrate.

20. The threaded fastener as claimed in claim 19, where the thread-forming portion has a
shape selected from a group consisting of bilobular, trilobular, quadlobular and

pentalobular.

21. The threaded fastener as claimed in claim 19, where the thread-forming portion has a

pentalobular shape.

22. The threaded fastener as claimed in claim 19, where up to five threads adjacent the

thread-forming portion are hardened to at least HRC 50 hardness.

23. The threaded fastener as claimed in claim 19, where the thread-forming portion is

between 3 and 7 thread pitches in length.

24, The threaded fastener as claimed in claim 1, the thread having a thread tip having a
surface selected from the group consisting of a flat surface, an angled surface tapered
toward the leading flank, an angled surface tapered toward the trailing flank, angled
surfaces tapered toward the leading flank and the trailing flank, radius surface, and an

arcuate surface.
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23. The threaded fastener as claimed in claim 19, where the thread-forming portion is between 3 and 7
thread pitches in length. 24. The threaded fastener as claimed in claim 1, the thread having a thread
tip having a surface selected from the group consisting of a flat surface, an angled surface tapered
toward the leading flank, an angled surface tapered toward the trailing flank, angled surfaces tapered
toward the leading flank and the trailing flank, radius surface, and an arcuate surface. 25. A threaded
fastener comprising a fastener having a threaded portion with a major diameter portion, a leading flank
having a formar aiiredsautstsner FYRATEMSA trailing flank having a normal angle between 1 and 30,

and a shank pogienpextending datwremtaesaibroviank angdhaiaasingfrakofadiasapt fafkads, and
at least one minor protrusion formed alorg at least a portion of the shankrﬁortion of the threaded

portions positioned betWSE1 haFhGHERPHNE IR 4% of HaiHeeitarkd¥yino 8. ri@hreaded

fastener as claimed in ghaid xewebe e thel HINORRICLIUSHINN o CRMtIBEHS Rongwaensthankapaition
positioned between the trailin%flank and the leading, flank of aﬂt%cent threads. 27. The threaded

fastener as claimed in BRH98 R d&redipg HamoPhadirssinheadtedhtttent along at least a portion of the
shank portion pesitiasieshbehneepibedsaiingfiaak aoddthe leadingdiaok of aiaganktpreadn 8. The

threaded fastener as claimed in claim 25 where the hei%;ht of the minor protrusion is not more than
30% of the thread heighi€ B8caded RS PRsdioned Rstuiasma iR Bk ARdehrd Rdidhrbs the

minor protrusion is notgnadadeantRR%dLf the thread height. 30. The threaded fastener as claimed in
claim 25 where at least a part of the minor protrusion has cross-sectional shape selected from the
group consisting of arcuate, rectangular, elliptical, trapezoidal, and triangular.

26.  The threaded fastener as claimed in claim 25 where the minor protrusion is

continuous along the shank portion positioned between the trailing flank and the

leading flank of adjacent threads.

27.  The threaded fastener as claimed in claim 25 where the minor protrusion is
intermittent along at least a portion of the shank portion positioned between the

trailing flank and the leading flank of adjacent thread.

28.  The threaded fastener as claimed in claim 25 where the height of the minor protrusion

is not more than 30% of the thread height.

29. The threaded fastener as claimed in claim 25 where the height of the minor protrusion

is not more than 20% of the thread height.

30. The threaded fastener as claimed in claim 25 where at least a part of the minor
protrusion has cross-sectional shape selected from the group consisting of arcuate,

rectangular, elliptical, trapezoidal, and triangular.

31. The threaded fastener as claimed in claim 25 where a lead side of the minor

protrusion comprises a normal angle between 10° and 60°.

32.  The threaded fastener as claimed in claim 25 further comprising
a thread-forming portion of at least HRC 50 hardness adapted to thread the fastener

into a substrate.
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31. The threaded fastener as claimed in claim 25 where a lead side of the minor protrusion comprises
a normal angle between 10 and 60. 32. The threaded fastener as claimed in claim 25 further
comprising a thread-forming portion of at least HRC 50 hardness adapted to thread the fastener into a
substrate. 33. The threaded fastener as claimed in claim 32, where the thread-forming portion has a
shape selected from a group consisting of bilobular, trilobular, quadlobular and pentalobular. 34. The
threaded fastener as claimed in claim 32, where the thread-forming portion has a pentalobular shape.

35. The threadelMatEidrd Lstanstet Hlatmsth 82 inee ohescrbe threadsformiaedirting Biad-forming
portion are hardgngd {e1@iéeashi R crofphasiiassy 3bbilbwuthrasdieshiastgnenssuslaimed in claim 32,

where the thread-forming portion is between 3 and 7 thread pitches in length. 37. The threaded
fastener as claiffétal? 25, the thread having a thread tip having a surface selected from the
group consisting of a flat surface, an angled surface tapered toward the leading flank, an angled
surface tapered toward the trailing flank, angled surfaces tapered toward the leading flank and the

trailing fl g’ﬁk, radile %@ﬂeg’fgﬁ%ﬁ agrelayned iprglaam 32, where the thread-forming portion has a

pentalobular shape.

35. The threaded fastener as claimed in claim 32, where up to five threads adjacent the

thread-forming portion are hardened to at least HRC 50 hardness.

36.  The threaded fastener as claimed in claim 32, where the thread-forming portion is

between 3 and 7 thread pitches in length.

37.  The threaded fastener as claimed in claim 25, the thread having a thread tip having a
surface selected from the group consisting of a flat surface, an angled surface tapered
toward the leading flank, an angled surface tapered toward the trailing flank, angled
surfaces tapered toward the leading flank and the trailing flank, radius surface, and an

arcuate surface.
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