THREADED SCREW FASTENER W TH MULTI PLE CHARACTERI STI C THREADS BACKGROUND OF
THE | NVENTI-ON [ 0001] The present invention relates generally to threaded
screw fasteners, and nore particularly to a new and i nproved threaded screw
fastener which has nultiple thread structures. More particularly, the
present invention a new and inproved threaded screw fastener that has
enhanced pul | -out and back-out resistance characteristics and is readily
manuf act ured. [00021Threaded fasteners well known in the art. In one
application, threaded fagqHREABESD SCREWIFASTENSEREWITH secur e wat er proof or

envi ronment al nmenbr anes nder lyvi.ng roof cking assenblies. A typical
fastener includes a shaW%ﬁP&%oﬁﬁ@ﬂgﬁcxﬁ%ﬁﬁgrﬁﬁmﬁ?fy of buttress-type
threads are forned. The conventional buttress-type threads are forned from
a slightly inclined rearward flank surface and a significantly inclined

forward flank surface. The_thread re fornmed having a predeterm ned thread
pitch, as neasured bet me@@%gmB&an%Eﬁvgﬁg&gsi ve thread crest

portions, and a Fredeterm’,@gd spaci ng .as eterm’n1 d betvveegn t he root region
of the rearward 08Kk sur fAE@ssEtanysRien welpteseeryiplbaa Berfef i&ePoot regi on of

the forward fafsteaﬁ%, &M rxﬁcﬁ‘ﬁﬁarﬁéuﬁérnﬁto%%?vl o i@%@f&tﬁ}eu@edtéaf&ffastea&ml tis
an

wel | -known in the art that the rear flank surface, as well as the pitch,
play criti chfspyltipls thread fiuctufese Mare parficdariy theipaesenttipenpion # neWiend esi st ance
and anti - bagk- P 1 rd flank
surface, anﬁk?rﬁggdstg%%?éggm%ﬁ tﬁ%%feg te}fgf)ﬁ]%%ﬁ%{n??(% @gf&xrtgﬁ‘)ﬁ;f%ic?n%u?gers {Sfe&? %ct ively
det er mi ne, theeadteristics dnd s maditymimuésturédon t or que characteristics of the
fastener. [0004]1n order to increase the pull-out and back-out resistant
characteristics @003]he fadthemdedsfastandarhwelibinairinchanre hasebeen used in which

h thread of. th i nel ud d. and f d flank surf
i o of f ecPiyshi i aRGRE Bhei et LSRR TR PR RRIER R Charact er st s

or properti esvilohmedtal hémaastsdo sededvinkasdfelaéling assemblies. A typical
fastener includes a shank portion upon which a plurality of buttress-type threads
are formed. The conventional buttress-type threads are formed from a slightly
inclined rearward flank surface and a significantly inclined forward flank surface.
The threads are formed having a predetermined thread pitch, as measured between
the same points of successive thread crest portions, and a predetermined spacing as
determined between the root region of the rearward flank surface of a particular
thread and the root region of the forward flank surface of the next or successive

thread.

[0003] It is well-known in the art that the rear flank surface, as well
as the pitch, play critical roles in, or effectively determine, the pull-out resistance
and anti-back-out characteristics of the fastener, while the forward flank surface,
and the spacing, likewise play critical roles in, or effectively determine, the

installation or insertion torque characteristics of the fastener.

[0004] In order to increase the pull-out and back-out resistant
characteristics of the fasteners, a thread structure has been used in which each
thread of the fastener includes rearward and forward flank surfaces which
effectively serve to enhance the pull-out resistance characteristics or properties of

the threaded screw fastener.



[ 0005] Whi | e this back-out resistant fastener works well for its intended
purpose, it has been found to be quite difficult to manufacture. That is,
the cutting die that is used to cut the threads in the shank are quickly
worn, requiring frequent replacenent and mai ntenance. As such, the quantity
of fasteners that can be fabricated limts the useful life of the cutting
die and further limts the efficiency of the manufacturing process.
100061Accor di ngl there is a need for a fastener having high back- out

resi stant characﬁEW§ktics‘%%Heﬂ@”ﬁﬁ%@PWﬁﬁﬁﬂﬁﬁ?§@FUW@a$WE%§Fﬁ§bIy, such a
fastener hasngRRapERHEsdlhhs Rith fOEASHARGR Afidult RGhSRERAJBME ACt Urabi ity

wi t hout adversely inpacting the installation characteristics of the
fast ener. BRIcEmItIEGMRY iomset HECYt KivEthERENn [tigod 7 krare geieldsevormi t h mul ti pl e

t hread char I SH.d i d has a
penetrating%g&gﬁgﬁgkgﬁuh%%# %gﬁ??ﬁ%ﬁﬁggﬁg'fﬁgaghgﬁﬂﬁﬁﬁgﬁgges a first,
convent i onalfasteners slht Eaor eefobromatet dimiwdhd sefudlife ddheamemg didwnddenistrr ating tip
and a secon(I‘Ji it%%ei -He}gnlgo%lbﬁthreﬁa@ f.ormati on adj acent the conventi onal
thread for nafione Baevsy T IS PRTRGWHPE BIOSFSSt hr ead formation and the head,
\. [0008] The fas r inclyudes.a . washer contjiguaus w.th.the. head, between
the. head and ¢ holD8h TS EBITNTRER i PRt oBa P Eptiayisi Mgk

ant i back- oubuttrtdisad chana@istionanddy eadibombmaictaed Desirdbl § 3oclsphsteng. The
conventionah t hr ead qunation is formed in a 'I%ﬁq,are of the fastener.
[ 0009] The ¢ R ABHETCGH YLD BRI APPSR MBS BRI RO d f ront f 1 ank
surface anda@RrdeRGhiph@hgtRARsthilA0K cRithdt@RBcESHRe fagefd at about an equal
angle relative to a plane through and normal to the shank, The
anti - back-out thread formation includes an inclined front flank surface and
an inclined rear flank surface. The front flank surface is formed at an

angl e of about 30 degr egmikp sahoviaRBPofeaiEasvaRdide rear flank surface is
formed at an angl e of about zero degrees to about 8 degree relative to a

pl ane through an@esgr mal 10 fisheSPRAIMRultiple thread characteristics includes a
shank and head. The shank has a penetrating tip distal most from the head. The

shank includes a first, conventional thread formation formed therein adjacent the
penetrating tip and a second, anti-back-out thread formation adjacent the conventional

thread formation, between the conventional thread formation and the head,\.

[0008] The fastener includes a washer contiguous with the head,
between the head and the shank. The conventional thread formation and the anti-
back-out thread formation have about an equal thread spacing. The conventional

thread formation is formed in a milled area of the fastener.

[0009] The conventional thread formation defines an inclined front
flank surface and an inclined rear flank surface each formed at about an equal angle
relative to a plane through and normal to the shank. The anti-back-out thread
formation includes an inclined front flank surface and an inclined rear flank surface.

“The front flank surface is formed at an angle of about 30 degrees to about 60 degrees
and the rear flank surface is formed at an angle of about zero degrees to about 8

degree relative to a plane through and normal to the shank.



[ 0010] These and ot her features and advantages of the present invention wll
be apparent fromthe follow ng detailed description, in conjunction with

t he appended cl ai ns. BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGS
[ 0011] The benefits and advantages of the present invention will becone nore
readily apparent to those of ordinary skill in the relevant art after
review ng the followi ng detail ed description and acconpanyi ng draw ngs,

wherein: [0012] FI S | an view of a threaded screw fastener with
mul tiple thread é@aw{act er ?gtﬁqu%@%éﬁﬁhﬁﬁs %’ﬁéﬁﬁ?‘ﬁt%@? tg‘%pré’fe“f he present
i nvention; [i@QAa8hHB be?apbﬁeﬁtqamv{@%lwwiﬁ%wetaipeatd@@%ﬁorlQoaoﬁjlﬁb@n 3 is an

enl arged, partial cross-sectional view of the first (conventional) thread

structure onvithibe pppspdsdefaimgng [0015]FIG 4 is an enl arged, parti al
cross-sectional view of the second (anti-back-out) thread structure of the

f ast ener.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0011] The benefits and advantages of the present invention will
“become more readily apparent to those of ordinary skill in the relevant art after

reviewing the following detailed description and accompanying drawings, wherein:

[0012] FIG. 1 is a plan view of a threaded screw fastener with multiple

thread characteristics embodying the principles of the present invention;
[0013] FIG. 2 is top view of the fastener;

[0014] FIG. 3 is an enlarged, partial cross-sectional view of the first

(conventional) thread structure on the fastener; and

[0015] FIG. 4 is an enlarged, partial cross-sectional view of the second

(anti-back-out) thread structure of the fastener.

DETAILED DESCRIPTION OF THE INVENTION

[0016] While the present invention is susceptible of embodiment in
various forms, there is shown in the drawings and will hereinafter be described a
presently preferred embodiment with the understanding that the present disclosure is
to be considered an exemplification of the invention and is not intended to limit the

invention to the specific embodiment illustrated.

[0017] It should be further understood that the title of this section of
this specification, namely, "Detailed Description Of The Invention", relates to a
requirement of the United States Patent Office, and does not imply, nor should be

inferred to limit the subject matter disclosed herein.

[0018] Referring to the figures and in particular to FIG. 1 there is

shown a threaded screw fastener with multiple thread characteristics 10 embodying



DETAI LED DESCRI PTI ON OF THE | NVENTI ON 100161Whil e the present invention is
suscepti bl e of enbodinent in various forns, there is shown in the draw ngs
and will hereinafter be described a presently preferred enbodi nent with the
understanding that the present disclosure is to be considered an
exenplification of the invention and is not intended to limt the invention
to the specific enbodinent illustrated. 1001711t should be further

understood that the title of this secli of is eci fication anel y,
"Detai | ed. gt B Preventinang ophe s | CltudBhunli's SRBke 2o he
Uni ted St at @ad PaéRNY. Pht ilaRtratad ths@i® hediDhcludR|ahex fRhaldrRu! cheeenieaf erred to
limt the subject matter disclosed herein. [0018] Referri nsg to the figures

. . ; . [
and in par t iPetiion 6 contrgneys yith preingerpedialy HapheaPeHP Atte HhesasBH) Bos4ekfer wi t h

mul tiple thmg@gmgnﬁ&@gygQgﬁhﬁ%%uépﬁgqﬁpdying the principles of the present
i nvention. The fastener 10 includes generally a shank 12 and a head 14. The

| 1ustrated fastppg head TRhHAGD iR REKPARRT oA KEE iPRRAGRNENt portion 16
contiguous with an internedi ate washer portion 18. e washer gort ion 18

has a downwaprieptianepbredd dgrmatioe?4 aidm seoond] goitigickiont read Kormatipn2§.or med wi t h
a penetrati ' 1} | | -and a
second, ant ﬁﬂgg%:sﬁﬂ%%g zta ﬁ%’ g)g’?ilgq %?‘@S?Q%#Og@aeﬁg 2]?(?9%1) IOQ{%E% é%ﬁllogl formed
fromjust begpmd ekteadsdlgngABe flank ab ot milingoes3edf thositanbh2.28)e meomsaixt ends

al ong the shank .toamllj rea,.30 of the s k 12. The recessed
or t Lon 2" Perip 46 isaried st d ARG ARG PR S dRis A& & ey “or
gimet tip ganideeipfhevisttaer 100 the fastener 10. [0020] The first thread
portion 24 is formed as a conventional machine

[0020] The first thread portion 24 is formed as a conventional machine
or spaced thread. As seen in FIG. 3, the first thread 24 is formed with about a 60
degree inclined front flank surface 32 and inclined rear flank surface 34. As
illustrated, the front and rear surfaces 32, 34 are inclined at about the same angle o
relative to a plane P through and normal to the shank 12. In a present %-14 x 7/8 inch
fastener, the angle o is about 30 degrees. The 1/4-14 conventional thread 24 has a
spacing Sy4 between threads 24 of about 0.071 inches, the depth dy4 of the thread 24
(from the root R to the top 36) is about 0.028 inches, and the top 36 of the thread 24
has a width wsg of about 0.005 inches. As set forth above, the conventional thread 24

is formed from the tip recess 28 to the milling area 30 of the fastener 10.

[0021] From the milling area 30 (at the end of the conventional thread
24) to the washer 18 the thread 26 is formed as an anti-back-out thread. The anti-
back-out thread 26, as seen in FIG. 4, has a more inclined front flank surface 38 and a
steeper inclined rear flank surface 40. The anti-back-out thread 26 as illustrated will

be recognized by those skilled in the art.

[0022] In the illustrated %-14 x 7/8 fastener, for the anti-back-out
threads 26, the angle B of the front flank surface 38 relative to a plane P through and
normal to the shank 12 can be about 30 degrees to about 60 degrees and the angle 6 of
the rear flank surface 40 relative to the plane P through and normal to the shank 12
can be about 0 degrees to about 8 degrees. The spacing Sy¢ between the threads 26 is

about equal to the spacing Sy4 of the conventional thread 24 or about 0.071 inches.

4



or spaced thread. As seen in FIG 3, the first thread 24 is forned with
about a 60 degree inclined front flank surface 32 and inclined rear flank
surface 34. As illustrated, the front and rear surfaces 32, 34 are inclined
at about the sane angle a relative to a plane P through and normal to the
shank 12. In a present 1/4-14 x 7/8 inch fastener, the angle a is about 30
degrees. The 1/4-14 conventional thread 24 has a spaci ng S24 between
threads 24 of about 0.071 inches, the depth d24 of the thread 24 (fromthe
root R to tHeedsphdsofihe thisad 26 Grompihe ront Reig thedpri4 8 akayh0-8%° BehesiHe t hr ead
24 has a W dpBu IS0 Hcndl o 1t JrtidBRad A6 haGlwiity J«J% oRBRYE0.0b9R
conventional thread 24 is formed fromthe tip recess 28 to the mlling area
30 of the fabew®i08imhey. 0021]Fromthe nilling area 30 (at the end of the
conventional thread 24) to the washer 18 the thread 26 is formed as an
anti-back-out thi®33l The larhd irescht ‘ddt x HE Eagnad 0, e dpgwteridp 81088 4, has a
nore inclin I . . b i ear flank
surface 40. ?%1%5%%% J-tbac {l%g%lfe?%gles}gogtgg%@tlé%lﬁﬁlgtﬁr&gt) {ehgh%/\snrhﬁﬁt e recogni zed
by those skididneteridp actoss the threddd Q8 24t laboutt ke wikdesti poing tisaboty @1 24i04torabdiit8

fastener, far, the,anti-back-out threads 26 he.an fo hhe . front flank
surface 38 %e%égf?c\lfgs‘ tf&e%%ﬁ?eéﬂéwﬁcf%? gﬁé’ﬁ‘%}é‘gﬁ&% hsoarbﬁ%liqd'%?)t? ﬁes 6Es)r11r5fr}11ﬁs’12 can be
about 30 dedtiecadisméter Bpavdss B ddpgidagSippctidn D dnigd wasBerolfd ik Bisout 64805 f | ank
surface 40 relative to.the plane P thro and normal to the shank 12 can
be. about 0 dped teefigh b5 Mrdienesheadld ERaPR Y SmshBdENEaRthe ¢ hr eads
26 is about 289@lchéQ 1Thlge %dﬂh&%&e&hbh@m@ﬁ@%@é)&fp{ﬂm totthe gpd2 24 or about
0.071 inches. The degth 26 of the thread 26 (fromthe root to the top

42) i s aboufesgengially thy af sheshanle) 10abos)- 9 kicHeQ 01 aiwgheshe top 42 of the
thread 26 has a width w42 of about 0.003 to about 0.008 inches. [00231In
the present 1/4- 148241 7/ 8 flhwilkhpeappregiatediikat ghepresertfagiauer 4@ proyigies thee shank 12
at the mill j . . : i t he di aneter
d26 across ? ﬁneeﬁlgsﬁ?lggggéngagg%%gggété% %‘g f%m&%g%%rp%%ljtﬁ? %ﬂkﬁg&% ouéil 0.240 to
about 0. 260 portiomewhen Tingalldil anaitler antiltgicleonio¥dsconhigurgiish éihe f@taner Hhddst 0. 545 to
0.560 inches, the.di aneter d20 agros he.d di i rtiaon, 20 of the
washer 161 BroyteRe e sPEBEE of e SEmAR IR uf BRTRRRARs PR 2 PheMner head 14
(includi ng tdyeirsvhef@inafiBy (dustingpofithe Bhtbdrkioncihesd 26 ehiclesgihor10 of the
fastener 10 fromth sher i Otop the tip 22 (essentially the | ength of
the shank) fgn m&tﬁr@\:@f&m (e'gz é%atloﬁé’l‘l%%‘yls[tw& S qn F‘ftt“%‘YIS)ppreci at ed
that the present fastener provi des .t he henefjts and advantages of an
anti - back- out faP&Her, i h‘*jlfﬂ’f‘é?mst’ﬁ el iR laene atg gﬁbyp‘BF?rP?fﬁt,eH\tﬂﬁ‘gW instal | ed

is of the apjjerhack Whtthet8r RARhEGTARY ORL so Mithid AR k&R BF thiHigicsarePr ovi des the
advant age of ease of manufacture in that the entire shank 12 does not

require the for ”[?bi(ﬂn (cutrd imPlestilt diddRs@B! the RBFIS “@uibr tali* 8RM BStakhi ch is a
more demanding thread to form(e.g., fornmation vis-a-vis the stress on the
cutting di elp.inglodedsyinbe singelenans theplural.edonvrshlyy anyrrefesanee toatlwmlitemcor por at ed

herein shall, where appropriate, include the singular.

[0027] From the foregoing it will be observed that numerous
modifications and variations can be effectuated without departing from the true spirit
and scope of the novel concepts of the present invention. Itis to be understood that
no limitation with respect to the specific embodiments illustrated is intended or
should be inferred. The disclosure is intended to cover by the appended claims all

such modifications as fall within the scope of the claims.



by reference, whether or not specifically done so wthin the text of this
di scl osure. 10026)In the present disclosure, the words "a" or "an" are to
be taken to include both the singular and the plural. Conversely, any

reference to plural itens shall, mhere appropriate, include the singular.
100271From the foregoing it wll ﬁ&ﬁ¢¥3d t hat nunerous nodifications
and variations can be effectuated vm departing fromthe true spirit

and scope of the novel concepts of the present invention. It is to be

under st oodVhahistclaimeed ism t ati on with respect to the specific enbodi nents
illustrated is intended or should be inferred. The disclosure is intended
to cover QMAhggmgpﬁﬁﬂﬁgq clainms all such nodifications as fall within the
scope of the clains. %INB What is clainmed is: 1. A fastener conprising:
a shank; and a head, the shank having a penetrating tip distal nobst from
the head, 2SR A3tk i ncluding a conventional thread formation and an
antl-backadmadthread formation having an inclined front flank surface and

an inclinggd t?aéhf( fdvitgKa SihERGiRy tNGEEI Hwo%h?rorwfﬁ@t hefalda% §I\Hni<aiﬁ@udlu$g for med
at an ang Ie of ~about Bgrdegrees to e rear

flank sur PoREnisat Brepd bR SRt satof R g Botet TRl e nan
30 degr eedameduiacesand an aclpedner flanlosiglace wdered thalfronioflank surddearik foameld plassi ng

through a h%gnfoftal%uttﬁ)r@é@%es"v@%i)@utrbot &l-!y&d@%%ﬂkﬂ&&@%é REEAshK QB fson s

adj acent t ti-back-out thread f
iy oad 1 olEET GheRANSE e eHBPEATER G PO irethe HOCRE D FRHE O Aoy ead
f or mat i on trdedghnasl sotmiahtol thaetiafk end ph$singkthswgh acparidhathréatt Iwheeah thear

flank sur fc@rﬁ/%ntnd?(@?{h?éa'a f@ off ksaé'l}fac%Htr ﬂch@(Iet‘t';‘s’u—'bﬁcléc At Wﬁ‘r@a(ﬁ?onﬁa%t b&eBHYRl angle
relative to a plane ou normal to th m
anti- back out thread for atlon and the penetrating tlp, wherein the conventional thread
formation defines an inclined front flank surface and an inclined rear flank surface, wherein
each flank surface is formed at about an equal angle relative to a plane through and normal

to the shank.

2. The fastener in accordance with claim 1 wherein the angle of the rear flank surface is
about zero degrees to about 8 degree relative to a plane through and normal to the shank.

3. The fastener in accordance with claim 1 wherein each thread in the anti-back-out thread
formation has about an equal thread spacing from each adjacent thread.

4. The fastener in accordance with claim 1 wherein at least a portion of the thread formation
is formed in a milled area of the fastener.

5. The fastener in accordance with claim 1 including a washer contiguous with the head,
between the head and the shank.

6. The fastener in accordance with claim 1 wherein each thread of the anti-back-out thread
formation includes a top of the thread between the inclined front flank surface and the
inclined rear flank surface, the top of the thread being about 0.003 to about 0.008 inches,
and wherein a height of each thread in the anti-back-out thread formation is about 0.025 to
about 0.050 inches.



2. The fastener in accordance with claim1 wherein the angle of the rear
flank surface is about zero degrees to about 8 degree relative to a plane
t hrough and normal to the shank. 3. The fastener in accordance with claim
1 wherein each thread in the anti-back-out thread formation has about an
equal thread spacing from eac djacent thread. 4. The fastener in
accordancg' fas ”Eﬁ‘ﬁﬁ}ﬂqfﬂt'%&%\%ﬁﬁﬁa&%&é?C%t“‘Bt?Wi on of the thread formation
is formed in a mlled area of the fastener. 5. The fastener in accordance
wi t h cl ai mshannaidutiadgtha shakHering @ienglirding tipidistal trivet frreathe heat vibeshartke head

and the Shﬁr&hmg a6f1rstTB<§1vEﬁt§)rn§|ntﬁ|reaB 'ﬂorﬁﬂ‘éﬁ&f Qﬁﬁ‘é\oeth@#efmad}éc@hmhé p\éﬁ&Fa%h@ tigach

t hread of bac g on i ncl ude ?( thread
ot voon t HESRIANS fshotrb BHEN iR GUPHta Beis 4 HE R bt Reudros 41

surface, irttnedoparoflank serfade; ehereineéary fabloatrfade 09 Brined abakeaut @n(maahamghtes and
wher ei n araﬁlvgmaﬁfan@ﬁ’ﬁ& I%@ﬁgrn‘ldqtotth@sl?d?\k'an@?ﬁé‘str@%rohﬁf 9% JrefeRich@n i s

bout 0.025 t bo . h d
2hglrjact er P4 |acsse%%ﬁ f"?? C ”tg" ?ng‘l’r?“%ﬂ?a aﬁ@&ﬁ"t tgﬁéo%ﬁﬁwaﬂg\ﬁﬁqdj‘)ﬁnﬁ .2

penet r at i hgtweeptheicobtadntionss thréaddonniatien hrehitie hedik tiehantikbackrotitubiiend faamétionst |
convent i Ol qinBLRHLIARS FEHk | hm Juﬁamdtétﬁﬁ&.h@d gk mrtturftatee me@ﬁt thatfrbﬁtg tip,

wherein the first conventi onal ront

re rmat i on
ek sur faRiesiRte SrIoTHA 3 ABBledy 2prutrid Baieeace S50 ap dedreendd 1Pkl
surf ace i thefreanfiadk surfaabiormed abguanglalasy tham theangle of the frantflaakeurfadee.ough and
normal to the shank and passing through a top of the thread; and a second,

ant | - backgoyfe FaQ{eﬁéndmfé%ES@ A8 dﬁ\délé}ﬁeﬁ%hé@% tﬁ@@\«stetdfwteat hérﬁ(aéiarffaé’é Ration,

bet ween the conventi onal read formation and eg@ g'eaz?ﬁ ack out
thread foPheHZeR d?W@P%tH’iar?@“taﬁtdeigfﬁ?l "elake tPF‘cE’Fﬁ"ef”PralﬂﬂP meanal fothy lncl i ned
rear flank surface, wherein the front flank surface is forned at an angl e
of about 30TkeEERAS ih@cedddarce Gth dizlm Fesheareia thehesneemiohdi ghneadiforfbtomkarsiur f ace

|'s formedyal, an.angli Lé‘dsf%nﬁé?u@ﬁ h&fk%b%ﬂ@ m%l tﬂr@Sd% a%ﬁ'\%;. flank surface. 8.

The fastenerin accor dance Wt ereint |l e of the rear flank
surface is about zero degrees to about 8 degree relative to a FI ane t hrough
and nor nall0t bhe festespr iakaccomiancenwith glgina fewherginthe seamEenahithraact fosmatiop

wher ei n t Bgfines Ry aihénmdnt fiweadaéoanman poined dedrlianiasirfach @adh fotrhed dtramad
formation h Efl&ﬂgtl?/?,% Aars q’tﬁ%ugr’t% ﬁ‘a}%rrﬁga{g ! shan%%nﬁ-mw%(rjé r?ﬁtee {balc

accor danc@n%\ﬁ3 conventi ona read format | onpaefl nes
an i ncl i néuedd formpatipp appkudes ep dnctineghiionh flankngurippe and an inclinesrasiiank stdacgach

:‘Aﬁr med a{ aﬁ@wﬁf@in&hé ﬁbﬁtfiawlteﬁtrmca iPforied bfunoaiiile eMubonosBdgréas tblmeo&fm{lkf iandk
ereln e ant| [ an
R Y b e R PR el A a0 BT D S

surface a
surface i§b¢lt§|8r¢éﬂreate'®tweém@P'énQ)ﬁ"%b@t‘d Bomaklgteshaply about 60 degrees and

wherein the rear flank surface is forned at an angle of about zero degrees

to about §10ag Beeh&! iRbbdRddree ith! e 71 RRGEE A BEhvBRtoNE thicadtibenasibrark. 11
The fastenper in aC@o(#'Wegoﬁtrvvlfaég3 claim7 wherein the conventional thread

f or mat i on'q"@e} Ba7ale ek ea of the fastener.

12. The fastener in accordance with claim 7 including a washer contiguous with the head,
between the head and the shank.

13. The fastener in accordance with claim 7 wherein each thread of the conventional thread
formation includes a top of the thread-between an inclined front flank surface and-an-inclined
rear flank surface and each thread of the anti-back-out thread formation includes a top of the
thread between an inclined front flank surface and an inclined rear flank surface, the
conventional thread formation top of thread being about 0.005 inches and the anti-back-out
thread formation top of thread being about 0.003 to about 0.008 inches.



12 The fastener in accordance with claim 7 including a washer conti guous
with the head, between the head and the shank. 13. The fastener in
accordance with claim7 wherein each thread of the conventional thread
formation includes a top of the thread-between an inclined front flank

surface a cllned rear flank surface and, eac .
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17. The fastener in accordance with claim 16 wherein each thread of the conventional thread

formation is substantially symmetrical.



