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APPLI CATION (PRIOCRITY CLAIM This application clains the benefit of United
St at es Prwoiosiogatsd Application Serial No. 60/368, 231, fi lped/ugas/ch24£8,

2002. BACKGROUND COF THE | NVENTI ON Thelpresent invention relates to threaded
fasteners in general and nore particularly to a novel point design that is
especially useful with set screws. Generally set screws are engaged in a
threaded aperture by a driSET!QOREWEWEFH ROTATIRGSPOENTAriver, Allen
wrench, or the like, until a ti p or end of the sel screw engages an obj ect
and t hen thﬁE by application of nore torque
until the engaged with a desired force.
Set screws, thou n cause. probl ems. when they are rotated and ti ghtened
down onto an obf’élétap& Fl%ﬁlérfgff e bgpedit of Wtééﬁ%las@é’rpwloaalsﬁpl@em@mgm| d
be for an electrical connector wherein the set screw holds a braided

el ectrical Mpr&/308,2 e filadddatb8, 2002ht against a flat surface to establish
an electrical connection. Use of standard set screws, however, wll tend
to cut through, splay and/or twi st sone of the braids of the electrical
wire when an end of the set screwis rotated while in contact with the

el ectri cal MEﬁ‘(Gﬁ@UI\ﬂﬁ‘@chﬁﬁ ?N‘?E’Pjﬁ N\/\,hen a set screwis used to hold a
shaft in H‘C‘E__e"rrg'a'gE'ﬁE'ﬁr_Og_TfTe_S'e{O_

The present invention relates to threaded fasteners in general and more

particularly to a novel point design that is especially useful with set screws.

Generally set screws are engaged in a threaded aperture by a drive tool means, i.e.,
a screw driver, Allen wrench, or the like, until a tip or end of the set screw engages an
object and then the set screw is tightened further by application of more torque until the
set screw holds the object being engaged with a desired force.

Set screws, though, can cause problems when they are rotated and tightened down
onto an object. For example, one typical use for a set screw would be for an electrical
connector wherein the set screw holds a braided electrical wire or the like down tight
against a flat surface to establish an electrical connection. Use of standard set screws,
however, will tend to cut through, splay and/or twist some of the braids of the electrical
wire when an end of the set screw is rotated while in contact with the electrical wire. In
another example, when a set screw is used to hold a shaft in place, engagement of the set

screw and subsequent removal results in a mark on the shaft.



screw and subsequent renoval results in a mark on the shaft. WD 03/083785
PCT/ US03/ 07124 2 One suggested renedy in an attenpt to overcone these
probl ens We o80sxss ach rotatably a washer to the end of aPs®tUuss®omm™M Thus,
when the set screwis rotated, the washer will conme into contact with the
object to be clanped down and will stop rotating and thus conpress the
obj ect as the set screw is advanced and tightened. This renmedy, though,
has its drawbackene Jligesed réntddgh an ataasine bvarssapitiade Eﬁubldrﬂiﬁ it @flattaBh Si ze
because the dianmeter of the washer nust be snaller than the dianmeter of

the m nor t%‘ifﬁé\g wa tsﬂé?t Ble G T W-s thJc '.”Phusmﬁ {hre%g? S \J/isqgg?erd {hgat ures
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of the set screw an assenb cone smaller to poi nt that the
e smal |.est set

post dianeter of the set screw becones, very fragile. Thus, t.
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1/ 4" dianmeter. Also, the bearing surface on this type of configuration is
reduced by fethys sampyessithe opigstias thg whiqrew ipddveneedand tighreaod. Tihie rawmrilyof t he
set screw where the washer is attached still also continues to rotate such
that it canthoogte hanitodeebbdst with and danmage the object to be clanped
down. Further, such an assenbly is limted to only one point style. WD

03/083785 PCT/ USPRY L( déw add GRIES bsetliRy SUMMRIAYn GFze bebausEWRNTAH Y of the

washer must be smaller than the diameter of the minor thread of the set screw. Flowing
therefrom, all other features of the set screw and washer assembly become smaller to the
point that the post diameter of the set screw becomes very fragile. Thus, the smallest set
screw that can be used with this configuration could possibly be 5/16" or 1/4" diameter.
Also, the bearing surface on this type of configuration is reduced by the size of the post
diameter of the set screw. The end of the set screw where the washer is attached still also
continues to rotate such that it can come into contact with and damage the object to be

clamped down. Further, such an assembly is limited to only one point style.



A primary object of an enbodi nent of the invention is to provide a set
screw which will not damage the material to be clanped into place when the
set screwbDa3ngd7at ed and tightened. An object of an enbodcmarsvs/ofi24 he
invention is to provide a set screw having a relatively rotatable pin
menber proximal to an end thereof which, when the pin nmenber cones into
contact with the material to be set or clanped into place, the pin nenber

will stop OBIBCTSANDSUOMMNRES DR THEMTHVENHIONS the set screw is continued
to be rotated. Another object of an enbodi nent of the invention is to

eyt de @ Set SCAHmdliec 3 BAKBaT A DAL ilenfibd (50 Bt o gy
rotatabl e point s I’m r’ﬁ not danage mat e |aI e clanped in
pl ace. Anoth ect .of a enbodi me e |n entl on is I’OVI de set
Berow t hat - whist Sh Pt ing® *aﬁﬁaalp%%sf?w? YR PR 1 s PPy e ¢
Yet anot her object of an enbodi nent of the inventi on is to provide a set
screw desi#d tightewed.can be used with extrenely small set screw
configurations. Still another object of an enbodi nent of the invention is
to provide a setAsobjeut ofwhicatbodaseriof thednemson istegrdvide s sutfsace lavirg set
screws of the prior art. Briefly, and in accordance with at |east one of

the foregoi puiQbly6thabledin nﬁﬁmg{ﬂ&nﬁan& ah BRd er?e%? RhidlDWRBH tHRDiPHRUIEES @
set screwwith a relatlvely rotatable point for clanplng materials. The
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of a drive rreans 05| e e for

stop rotating and compress the material as the set screw is continued to be rotated.

Another object of an embodiment of the invention is to provide a set screw, that
can have a number of different relatively rotatable point styles, that will not damage the
material to be clamped in place.

Another object of an embodiment of the invention is to provide a set screw that
has increased holding power over set screws of the prior art.

Yet another object of an embodiment of the invention is to provide a set screw
design which can be used with extremely small set screw configurations.

Still another object of an embodiment of the invention is to provide a set screw
which has an increased bearing surface over set screws of the prior art.

Briefly, and in accordance with at least one of the foregoing objects, an
embodiment of the present invention provides a set screw with a relatively rotatable point
for clamping materials. The set screw has a drive aperture provided at one end thereof for

acceptance of a drive tool means. An opposite end of the set screw has an aperture for



WO 03/ 083785 PCT/ US03/ 07124 4 accepting a shaft portion of a rotatably
nmounted pin nenber. A head portion of the pin nenber is positioned outside
t he set swpewosypesture and has a surface which clanps agacmaisos/om24
materials to be clanped. Upon rotatiom of the set screw by the drive tool
means, the pin nmenber will also initially rotate. The pin nmenber continues
to rotate wwth the set screwuntil the point contacts the naterial to be
cl anped. Coadceprireech shaftalortivh effa rotdiebls sioused @i Mmeinber: €8 tikdd portisrebBthe pih
rotation, in that the pin nmenber will clanp the material, w thout fturther

rotation, SpehbbhRpobilendPdisiiethe ¥t dord¥Phpdr@rdHIBged Sq%&n‘ghiwgﬁn{f’gnal

rotation of the set screw. Wile the invention is discussed wt gard to

a set screw, .t of fastener. it be used wi,th other fastener designs
such as hea%%aéf%gglﬁ n%%?réa\‘jvss?oo edl'fuﬁgeqc'ialz on r\?\%%ﬁglo Scﬁ%‘f}’ﬁ%&ﬁﬁ‘?f‘?‘g 5

BRI EF DESCRI PTI ON OF THE DRAW NGS, The features of the invention which are
bel i eved t oMS§ansnBgPin Bembgewd} plpintially rgitca; Therun semher sqntinppetogptgtavitht i on
and manner of the structure and operation of the invention, together with
further obj thetsst mreov amiilding pgeisconkestsebé matenipl tod=t clivepadn déorginoadirotdrion of
reference to the follow ng description taken in connection with the

acconpanyi Nhe self 2wl WREIE & R1ativk Soth@S e L Thaethe Pirbmembel WRNIADY thd ke

el ements in which:
material, without further rotation, such that the material will not be damaged during the
final rotation of the set screw. While the invention is discussed with regard to a set screw

type of fastener, it can be used with other fastener designs such as headed cap screws or

the like.



FIGURE 1 is a cross-sectional side view of a pin blank of a first

enbodi nent of the invention; FIGQJRE 2 is a cross-sectional side view of a
set screwbloank37es a first enbodi nent of the invention; PCEURE/G 126 a
cross-sectional side view of the pin Blank of FIGURE 1 after the pin blank
has been rolled or otherwise prelimnarily fornmed in accordance with the
first enbodinent of the invention; FIGURE 4 is a cross-sectional side view

of the set gRiEMPEsaRiPPiON CEYREED A WINGe pin of FIGURE 3 inserted

within the aperture end of the set screw blank; FIGURE 5 is a diagrammtic

view in cross-segiion of t set _screw bl ank..w t he in Lnserted therein
of FI GURE 4, dur?h%%gt%rﬁsr%ég% S thoﬁgwwﬁlg?raeﬁegﬁveggf) fk@é’ﬂvﬁ aﬁ%??scﬁée(ﬁa‘i es;
FIGURE 6 is,a cross-sectignal side view of the conpleted set screw and pin
assenbly of dﬁftwi {’?‘FF’?FloéVrrbB&i QreYZasien aRe manpeafthstrustues pad gperation of the
cross-sectional side view of the pin blank of FIGURE 1 after the WO

03/ 083785 POVELWISH3IagpthRywith fyither obients and edvreages tietead, roay dshes wideestood
prelimnarily formed in accordance with a second enbodinment of the

i nvention; byefErefddRE 1k folloaingdesaimpathl@ndh commdetisvn aivh dhe Adempanphet ed set
screw and pin

drawings wherein like reference numerals identify like elements in which:

FIGURE 1 is a cross-sectional side view of a pin blank of a first embodiment of
the invention;

FIGURE 2 is a cross-sectional side view of a set screw blank of a first
embodiment of the invention;

FIGURE 3 is a cross-sectional side view of the pin blank of FIGURE 1 after the
pin blank has been rolled or otherwise preliminarily formed in accordance with the first
embodiment of the invention;

FIGURE 4 is a cross-sectional side view of the set screw blank of FIGURE 2 with
the pin of FIGURE 3 inserted within the aperture end of the set screw blank;

FIGURE 5 is a diagrammatic view in cross-section of the set screw blank with the
pin inserted therein of FIGURE 4, during a thread rolling operation between a pair of
dies;

FIGURE 6 is a cross-sectional side view of the completed set screw and pin
assembly of the first embodiment of the invention;

FIGURE 7 is a cross-sectional side view of the pin blank of FIGURE 1 after the



assenbly of the second enbodi ment of the invention. WO 03/083785

PCT/ US03/ 07124 7 DETAI LED DESCRI PTI ON OF | LLUSTRATED EMBODI MENTS Wi | e
thi s i nvewDioonsiTey be susceptible to enbodi nent in differeatr/fsesom20r used
with screws of a type other than a sebt screw, there are shown in the
drawings and wll be described herein in detail, specific enbodinments with
t he understandi ng that the present disclosure is to be considered an

exenpl i fi capinarkfhab BeerDiollse bpb@srvite HrRminaYid or@ed irdiotdancd With h3é@nded to
[imt the invention to that as illustrated. A first enbodi nent of the set

screw 100 m@hgaﬁh@ﬁgﬁﬂggg%gagﬁggﬁyres of the invention is shown in Fl GURES
efe al's

1-6 withr rence numer el'ng in the one hundreds. A second enbodi nent
of the set scre i.ch incorporates features of the inventign.is shown
Ch FLaRES 725 WL RERUS Batoas RERendl SRt R g 1 R St soh AP e P ke
reference nunerals denote |ike elenents. Attention is invited to the first
embodi ment #semply of ghe sseondembpwlippntc thesinventionst rated in FI GURES 1-6. The
set screw 100 is generally fornmed fromtwo separate conponents, a pin

bl ank 102, which is illustrated in FIGURE 1, and a set screw blank 104,
which is illustrated in FIGURE 2. The pin blank 102 and the set screw bl ank
104 are both preferably formed of netal, preferably steel, although the

pin blank 102 could be forned of a different material than the set screw
bl ank 104, such as, nylon, plastic,



alum num a zinc die cast or copper. The pin blank 102 includes a generally
el ongated shaft portion 106 having a first end 108 and a second end 110.
The pin bwenkHod08s further includes a head portion 112 at pchassgeund end
110 of the shaft portion 106. The shaft portion 106 has a dianeter DI and
WO 03/ 083785 PCT/US03/07124 8 the head portion 112 has a dianeter D2 with
di aneter D2 being larger than dianmeter D1 such that a shoulder 114 is

provi ded beDEIRIL EDEDESEGRIPTHON OBNLLIOSTRAD HINEMBEOINGENtTiISON  112. The outer
end or point 116 of the head portion 112, which 1s opposite of the shoul der

114, can be confizgifafisi e'ﬁﬁ@/ Fﬁgfbtegﬁ&@#tlllfig Yd &5 o Ht 1&%&%&1%&%‘{ +r’us§c? ne,

hal f dog, full dog, ova ustra

whi ch are knog e art t her ef or Wi || not be I scusse det ai |
nor ot ThenChRcERs ghR s rﬂzhef(rs"zﬁ%sega%va i B G iy SRR 280 41 PPt
end 118 and a second end 120. A drive aperture 122 is provided in the set
screw bl ankdesgubsghireein dpdeiail, specifipembpdistentsrivith the wpilersiandivthas hreamedsnink
104. The aperture 122 is capable of accepting a drive tool neans (not
shown) , suchiselssuae scodetonsidared & xemplifeatién ofthe phiecipiek of thatinwdticAndengage
with walls of the aperture 122 to tighten the set screw 100. The aperture

122 may tak& ifRndeI 1k IR inveAEibn &Sthat & ifllstrafed, €Cessed hexagonal socket,
as illustrated in FIGURE 2, or a recess conflgured in accordance with the

TORX(c) drive SYRLGW en%o%?rﬂgﬂt%g the seE screwtlbg thrH mgorporapes fea?ures of” tthI i zed.

invention is shown in FIGURES 1-6 with reference numerals being in the one hundreds.
A second embodiment of the set screw 200 which incorporates features of the invention is
shown in FIGURES 7-8 with reference numerals being in the two hundreds. Like
reference numerals denote like elements.

Attention is invited to the first embodiment of the set screw 100 which is
illustrated in FIGURES 1-6. The set screw 100 is generally formed from two separate
components, a pin blank 102, which is illustrated in FIGURE 1, and a set screw blank
104, which is illustrated in FIGURE 2. The pin blank 102 and the set screw blank 104
are both preferably formed of metal, preferably steel, although the pin blank 102 could be
formed of a different material than the set screw blank 104, such as, nylon, plastic,
aluminum, a zinc die cast or copper.

The pin blank 102 includes a generally elongated shaft portion 106 having a first
end 108 and a second end 110. The pin blank 102 further includes a head portion 112 at

the second end 110 of the shaft portion 106. The shaft portion 106 has a diameter D1 and



A generally cylindrical aperture 124 is provided in the set screw bl ank 104
which opens to the second end 120 of the set screw blank 104. The aperture
124 has awoicanet’es D3, which is slightly |arger than thepdirarses/er2Dl of
the shaft portion 106 of the pin blank 102, but is snmaller than the

di aneter D2 of the head portion 112 of the pin blank 102. The aperture 124
may be formed with a bottom aperture wall 126 which ends in a point 128.
WO 03/ 08378thePEdd pi5fidh AT Bds a Siathieesr 2nwith diakheld D2 tseitiglatgedl tHad diamdtereD pi n
130, as illustrated in FIGURE 3. After rolling, the shaft portion 106 of

the pin 13050aSha af shbQted TS HRIViRA PO tBd sRRD R SE LRI Y tHi ﬂéﬁ%ﬁ%hticﬂg”i on

132 which is positioned between the first dianeter portion 131 a

head portio .. The first di ter portfion 1 def.i,nes a shoul der portion
and has a gll%ﬁ ee?quf.nd?ﬁgogé?gﬁaﬁ%ffglﬁ%({%(?’ﬂ%fh’d’ﬁ“‘i}élf °|p8°§1{‘]? Oziﬂfeect
recessed with respect to shoulder 131 and has a dianeter D4, which is

smal | er t haphouler di hiran be configused indranydiffereniyiyles, suchiasgrupniinurh sorga alf der
131. The second dianmeter portion 132 has a length which is less than a

| engt h of t Heg,Suibddglevalpor flatoas illBtratéibini HIGURE htadldofiwhifh GeRBodn it He dri r st
end 108 of the pin 130 is initially inserted or disposed within the

aperture 124nd, ehe€fore, wilb Rt teCdisdlsdddankiean nerit.y designated generally as
134. The pin 130 can be inserted into the aperture 124 as the dianmeter D1

of the first di @H;ge%rs%@ggg%omgé&rélsﬁ@uhmlm&hyéaam%{ &l H3 B o he

aperture 124. The firs

second end 120. A drive aperture 122 is provided in the set screw blank 104 which opens
to the first end 118 of the set screw blank 104. The aperture 122 is capable of éccepting a
drive tool means (not shown), such as a screwdriver, Allen wrench, or the like, which can
engage with walls of the aperture 122 to tighten the set screw 100. The aperture 122 may
take on many forms, such as a slot, a recessed hexagonal socket, as illustrated in FIGURE
2, or a recess configured in accordance with the TORX® drive system, depending on the
tightening means to be utilized.

A generally cylindrical aperture 124 is provided in the set screw blank 104 which
opens to the second end 120 of the set screw blank 104. The aperture 124 has a diameter
D3, which is slightly larger than the diameter D1 of the shaft portion 106 of the pin blank
102, but is smaller than the diameter D2 of the head portion 112 of the pin blank 102.

The aperture 124 may be formed with a bottom aperture wall 126 which ends in a point

128.



of the pin 130 is positioned within the aperture 124 such that the first
end 108 does not cone into contact with, or be bottomed on, the bottom
wal | 126 wbD Bhes7aperture 124 of the set screw bl ank 104. pCrarsehroubder 114
of the pin 130 is positioned outside phe aperture 124 such that it does
not conme into contact with, or be bottoned on, the second end 110 of the
set screw blank 104, thus providing an initial gap 135 between the shoul der

114 and the secOhgpiarthnkli®2adf rdileé s tirmscpiaw3b] Arikustded iIMBIQBRIBE 7 8Fer
PCT/ US03/ 07124 10 Once the set screw bl ank assenbly 134 is provided, the

set screw bl m&%&smo%%éio%tﬁe%dﬁllg@ﬁi@sﬁﬂﬁgt ngﬁﬁw%wg?%%oﬁﬁd

rolling dies 136, 138, as schematica ustr ong the

J ak . LLi di ,
138 pr ovi e P pER oA Ml TR i sereff Bl oS ePiey Ha G iy

surface of the set screM/bIank_assenbuy 134. The cold form ng of the

t hreads 140heagportiqas! 12y dine fustfizmetqrappriian 31 defings p shadeamportipniand has .
During this procedure, the material along the outer surface of the blank
104 i s col difweteed®li Athe second diamdtérpeation Pioikiih effedt rédessedivath ré§fct t938. Thi s
is achi eved by the displacenent of material, sone of which could flow

upwardly i néheutdee 13l end Kuseatiarié i SshicH ResnidiRMHah thd\BafBleDi ) theupyar dl y
into the die cavities serves a unique function in that the threads 140 are

e T R b R L
104 into r el%gsrt-&l% iaYe%gﬁlnc%atHg %%de\rmbgltt]ion 131.
As illustrated in FIGURE 4, the first end 108 of the pin 130 is initially inserted or

disposed within the aperture 124 to form a set screw blank assembly designated generally

as 134. The pin 130 can be inserted into the aperture 124 as the diameter D1 of the first

diameter portion 131 is less than the diameter D3 of the aperture 124. The first end 108

of the pin 130 is positioned within the aperture 124 such that the first end 108 does not

come into contact with, or be bottomed on, the bottom wall 126 of the aperture 124 of the

set screw blank 104. The shoulder 114 of the pin 130 is positioned outside the aperture

124 such that it does not come into contact with, or be bottomed on, the second end 110

of the set screw blank 104, thus providing an initial gap 135 between the shoulder 114

and the second end 110 of the set screw blank 104.



the pin 102. As the dies 136, 138 approach the end 120 of the set screw

bl ank assenbly 134, the dies 136, 138 force the end wall of the aperture
124 i nwarwiby3ngsmes d t he second, reduced di aneter portionpt3aisos/otibe pin
130 at 137. The end wall 137 serves t® capture the pin 130 within the
aperture 124, as illustrated in FIGURE 6, to formthe set screw 100 of the
first enbodi ment of the invention. Wile captured, the pin 130 is free to

rotate  rel ativeoh hfe A0 HILAANRIN GG SN LAV Ufe s@lortlvARatEl 8

. bl
Qperation of the set screw 10 scusse he set screw 100 can

be wutilized t.o an ite such.as brajded.electrjcal wire. to forman
el ec'tJ r: c:aIZ g%‘n‘ﬁé l@’fn&deahetgﬁg% apyr OF&F@% rg@@ﬁ?’i‘%r}?%t #ég’ i %‘i\ﬂe%ﬁﬁ’glycl anped
onto a surface. The set screw 100 is WD 03/083785 PCT/ US03/ 07124 11 then
al i gned wi tiHugtratedhiarfIGURES. Alepertheleagth qfdlg set sirew biamkiasseantly é34.0k¢ ace,

such that the point 116 will enter the aperture of the workpiece before
t he remai ndiéreadfrolfing dipetl 36,CI3&wrovida fokcedFi verdtotd cald fathtareatiod 49 albng the
ti ghteni ng nmeans, such as a screwdriver or an Allen wench, is positioned

in the aperdueulfdée Afthd & s&relv iailewsebly and. Thé adi@dorndng 6f Ak eheAR 196t
screw 100 and to engage the threads 140 of the set screw 100 with the

t hreaded a . I t-he: | &ce. BRofati of, . rew 100
rot at es thgt%{)(?lgg %B‘ﬁggle?é%’% 153? ’ F\rﬁ&hg{& n lnf%%oggﬁ%{hlste}?@%%@%%?}?eany

resi stance. Upan continued rotati f the set screw_ 100, the point 116 of
the head poPREEAl oo tf Otltﬁremg?%e p8deian 104 s cold Formeghinct sy Airedde. | t em

to be cl anped.
profile of the dies 136, 138. This is achieved by the displacement of material, some of

which could flow upwardly into the die thread cavities. The flow of the material
upwardly into the die cavities serves a unique function in that the threads 140 are formed
without constricting the blank 104 in the area of the aperture 124. Thus, the threads 140
are formed without deforming or pinching the blank 104 into restrictive engagement with
the pin 102. As the dies 136, 138 approach the end 120 of the set screw blank assembly
134, the dies 136, 138 force the end wall of the aperture 124 inwardly toward the second,
reduced diameter portion 132 of the pin 130 at 137. The end wall 137 serves to capture
the pin 130 within the aperture 124, as illustrated in FIGURE 6, to form the set screw 100
of the first embodiment of the invention. While captured, the pin 130 is free to rotate
relative to the now threaded screw blank 104, or vice versa.

Operation of the set screw 100 will now be discussed. The set screw 100 can be
utilized to clamp an item, such as braided electrical wire, to form an electrical connector.

An operator first positions the item to be clamped onto a surface. The set screw 100 is



Wien the point 116 of the pin 130 contacts the itemto be clanped and faces
resi stance fromthe surface, the pin 130 stops rotating along with the set
screw 100wotonos37spr eventi ng the possi ble marring or danmagipag/usbh3/dhesitemto
be cl anped, which could be caused, ift the pin 130 continued to rotate.
Upon continued rotation of the set screw 100, the gap 135 provi ded between
the shoul der 114 of the pin 130 and the second end 110 of the set screw

bl ank 104 i geghRsRE withh dPehtudedfa WaRpBEs pdsitidic8hekablihe dirfBaSha@g: dech
that the first end 108 of the pin 130 does not conme into contact with, or

be bottome OQIgt’ 1t1 g; Al éﬁ?&%}?é"&ﬁ@?thie Jf%?%&grkﬁjn&%iggﬁ)\%\% f{l’]}r%:?%rééiﬁderao% tﬁehs%t ?c?% om ng

out produc ency to rotate ep Set SCrew T
because of quj red tolerance. vari.ations, the first end 108 of the pin 130
does > come [HTA BESs iech S, OB Of AERERIBE AN TUC #ih BERTGHIRRN 11 ABB of t he
aperture 124, the first end 108 of the pin 130 can be cupped or bul bous to
create onl ywiengl ippogiidened ie dretapertutp(20 3f 083EBErACTIUSIBIAEPW rotele thetseleen
the set screw 100 and the pin 130 such that the pin 130 still wll not

rotate w t hscrdve0Gaid ®aheueelto thkrlsy 180161 theiset sciehd 106 with@hedihfead@Dapestutd
cl anpi ng engagenent with the itemto be clanped. Reference is now directed

to FI GURE %ﬁ%ﬁtﬂ@wﬁﬂip?é#@.n?glt%ﬁ%f the sefatew Y00 rdiftes BleSEHEFEL lglpoé)é(setzhet he

end wall 137 1s formed inwardly only slightly toward the reduce di anet er

P gr tion 132p0c13£r1t 1H|6nd0%§3101€)t e%@gur}tgrua%y I'eaS|IS?8rJ]%C\NUth8n %Qr?tyrlu% ri‘Ot t(i)gl} (I)fotﬂe %e?f %c’:re%ver ves

100, the point 116 of the head portion 112 of the pin 130 will come into contact with the
item to be clamped.

When the point 116 of the pin 130 contacts the item to be clamped and faces
resistance from the surface, the pin 130 stops rotating along with the set screw 100, thus
preventing the possible marring or damaging of the item to be clamped, which could be
caused, if the pin 130 continued to rotate. Upon continued rotation of the set screw 100,
the gap 135 provided between the shoulder 114 of the pin 130 and the second end 110 of
the set screw blank 104 is closed. The pin 130, though, is preferably dimensioned such
that the first end 108 of the pin 130 does not come into contact with, or be bottomed on,
the bottom wall 126 of the aperture 124, as the bottoming out produces a tendency to
rotate the pin 130 with the set screw 100.

If because of required tolerance variations, the first end 108 of the pin 130 does
come into contact with, or be bottomed on, the bottom wall 126 of the aperture 124, the

first end 108 of the pin 130 can be cupped or bulbous to create only line or point contact



capture the pin 130 within the aperture 124. The |length of reduced di aneter
portion 132 determ nes the extent of novenent of the pin 130 al ong the
X-axis. TWo3meszesrent is desirable to permt the pin 130 pco/asdapti2e o
varied conditions. This novenent, however, should not permt the pin 130
to bottomin the aperture 124, as bottom ng could preclude the desired
relative rotation. Further, the extent of the shoulder 131 and the

di fference betwedn e sétatROEI(D d0d tANEInDB0 sweH thadk@t @IrM Ivestilingillenck esthteafith
novenent permtted in the Y axis. It should be noted that an adhesive (not

shown) coul e 56 GADRGAH: bt 15 BODbin A bRl Rz P AEAN O 2

stronger cl anpi ng engagenent e set sScrew set screw 100
provi des a .nunber qf adyvant ages over the prior art. The set screw 100

provi des a 1&‘1‘%51‘%?‘35’88?4%9 surface than set screws of the prior art and of
the set screw and washer assenbly discussed herei nabove. Al so, the center
of the point 116Refgage aowdiresteditp EHHRESwand: the raferengecaxgsi Nt and 6Yt.oAseat
against the itemto be clanped. The invention further provides

i mpr ovenentdisdussddraboha Itith exgl vedivEY7 s fforiniee inetrdbcordwsigiily tawdrdphe welnt sl
surface damage to the secured surface, as long as the point 116 utilized

does not hax@eRPPorsibAN B2 SEHiHhAGOSandIHEL) afhig i WltAsHOQIRr g&n&h 987 akheBto
Further, this design can be WO 03/083785 PCT/ US03/ 07124 13 used with the
smal | est sef

Attention i & pﬁ%%/ﬁ}\é,edép {1%0 \{m‘gﬁlg gg%%%é%%%ﬂ?e{e&% )’%g roiif \Fllegugeg dilé@?@\%%ggm% chis
illustrated,in FIGURES 7-8. As the second enbodi nent of the set screw 200
is virtuall ci;atermmes the extent of movement of the pin 130 along the X-axis. This movement is
desirable to permit the pin 130 to adopt to varied conditions. This movement, however,
should not permit the pin 130 to bottom in the aperture 124, as bottoming could preclude
the desired relative rotation. Further, the extent of the shoulder 131 and the difference in
the diameters D3 and D1, will determine the extent of movement permitted in the Y axis.
It should be noted that an adhesive (not shown) could also be applied to the point
116 of the pin 130 to provide a stronger clamping engagement by the set screw 100.
Thus, the set screw 100 provides a number of advantages over the prior art. The
set screw 100 provides a greater bearing surface than set screws of the prior art and of the
set screw and washer assembly discussed hereinabove. Also, the center of the point 116
does not turn which allows the entire point 116 to seat against the item to be clamped.
The invention further provides improvements to the holding power of the set screw 100

and prevents surface damage to the secured surface, as long as the point 116 utilized does

not have any sharp surfaces, such as in a cone configuration. Further, this design can be



identical to the set screw 100 of the first enbodi nent, the second

enbodi nent of the set screw 200 will only discuss the differences between
t he firstwendoszeond enbodi ments. The pin blank 202 is rolpcedisboofier m a
rolled pin 230, as illustrated in FIGQ3RE 7. After rolling, the shaft
portion 206 of the rolled pin 230 has a first dianeter or shoulder portion
231 and a second, reduced di aneter portion 232 which is positioned between

the first gicarmtiethe BREIEsDBet3StwaAnd whith A@ed oPTORDID dAe canTheprnch&d.
di ameter portion 231 has a dianeter D . The second dianeter portion 232

has a diameter D4y Wi 39 dﬂv?teé@@ heﬁécoaqaaeﬂlbfggs%a'o%tss{sc wa%&n%h%baf t

portion 206. The secon I aneter portion S a I'S greater

operat on ciliefued BFICES 790 Ky B Bt smbed i 6l e eriohi et 005 coRelly and

the reference axes "X' and "Y'. The end wal | 237 i's forned inwardly only
slightly toertral teethe sefisersy H0ofdhefirshembodimeny shegfecprideratygiimentfitheest
along with shoulder portion 231, serves to capture the pin 230 within the
aperture 22reweo walhghly didcuss thel diffeterdeabaiveen perfirstaind 28cdnd @ o diniss. t he
extent of novenment of the pin 230 along the X—axis This novenent is

desirable to perméplhhﬂarﬂklzm2%§£blk9t@ﬁ%talfoﬂea il 250, GOk FIGURS 7.
e

novenent , however shoul d not permt the pin ottomin the aperture

T R S B A R

DL, will del'goti_lt’lg?l 93@1 Elr?dea ge)ég)gé] trec?lfcec\{\%l)la(r)n%{ce?%%;lso% 2%%1-\7/&/13(?}? ?’s/p%;]ﬁ%ﬁed l:)Ltftween the
first diameter portion 231 and the head portion 212. The first diameter portion 231 has a
diameter D1. The second diameter portion 232 has a diameter D4, which is smaller than
the diameter D1 of the shaft portion 206. The second diameter portion 232 has a length
which is greater than a length of the first diameter portion 231.

With regard to the operation of the set screw 200, reference is now directed to

FIGURE 8 and the reference axes “X” and “Y”. The end wall 237 is formed inwardly
only slightly toward the reduced diameter portion 232 of pin 230, and thus, along with
shoulder portion 231, serves to capture the pin 230 within the aperture 224. The length of
reduced diameter portion 232 determines the extent of movement of the pin 230 along the
X-axis. This movement is desirable to permit the pin 230 to adopt to varied conditions.
This movement, however, should not permit the pin 230 to bottom in the aperture 224, as

bottoming could preclude the desired relative rotation. Further, the extent of the shoulder

231 and the difference in the diameters D3 and D1, will determine the extent of



novenent permtted in the Y axis. It should be noted that with this
enbodinent, as the Ilength of the first diameter portion 231 is less than
t he | engtwomB/osdtes first diameter portion 131 of the firstcendsosioment,
novenent of the pin 230 along the Y-adis is not controlled as well as the
nmovenent of the pin 130 along the Y-axis. It should further be noted that
the invention is not limted to set screws, as the principles of the

i nvention Wagl{dhiR bkmikbd iy Yt 308 REhd 8adsdd tips Wethahis eMbolifndt e ekd €d
enbodi nents of the invention are shown and described, it is envisioned

t hat those il i b var | di £ Lons W t hout
departing flr%}é%t\htoggles%séﬁgm%%péﬁéﬁgg%fﬁg ﬁetﬁéﬂo&lgg%r}%é)f&gg g‘lﬁt %fair%er%?r Rpon

03/ 083785 PCIT/ US03/.07124 15 \Wat is CtJ ﬁi med is: 1. A fastener configured
to engage alHupirthebrshAubedinent ayamentofdheBigImongyhe, Y-axis ot cantrole
fastener conprising a drive nenber having a first end configured for
engagenent aswéll astbe srovementad theapisddBnatbngribs Yeaxps.n nenmber engaged with said
second end of said drive nenber, said fastener configured such that said
pin menber rot alteboudd Qlitherbd hote@tiat tHelineenfiBARekot flipfited th kétStrePpg! 4sadle of ti me
while said drive nenber is driven in a direction using said driver and
said faste : i J; L l;ge(;qu%r tating al ong
with said r|nf@%ﬂ%&?{&g%@#qggélg%%rgwﬁg@g?y cont ag%c?etr?ggftﬁ%?'surface and

upon conti nued d{K}h\lllle rfflgefglfreds earrlllgjodiments of the invention are shown and described, it is

envisioned that those skilled in the art may devise various modifications without

departing from the spirit and scope of the foregoing description.



drive nenber in said direction. 2. A fastener as recited in claim1,
wherein said drive nenber includes a threaded outer surface. 3. A fastener

-as reciteawoiog/osd7’as m 1, wherein said pin menber includes apaarssosioaaded

outer surface, said non-threaded outers surface being disposed in an
aperture in said second end of said drive nenber. 4. A fastener as recited
inclaiml, wherein said drive nenber is configured to captively retain
said pin nme o D astener as recited in claim1, wherein said pin
rrenbeP com%gglgcgllrﬁéggf' portion and a shaft portion extending from said
head portion, at, least a rtion of said shaft p rtig{}@bei ng di sposed in
an aperturelin sAifeFtener 6ory sunes grengaged ripgean grred s IRgAGIEPSBY a

PCT/ US03/ 07124 16 6. A fastener as recited in claim1, wherein said pin
menber conpri sesdriveneail fapenaricoppeipiag 4 dsivamenpher haidng atirs lend nenfigiesd fon

enl arged di aneter end portion, said shaft portion extending fromsaid head
portion, at |easdngagqmeitivdrth thé ddairdinghationdrad] a pin hehbg edispR0 Sath dafl an
aperture in said second end of said drive nmenber, and said drive nenber

configured to capbbMPing SRLA Fivednih) s%fcgﬁgtegér%'gﬁﬁgﬁred Whtthﬁ%aﬂfpiﬁai d
shaft portion of said pin nmenber.
member rotates along with said drive member for a first period of time while said
drive member is driven in a direction using said driver and said fastener
configured such that said pin member stops rotating along with said drive member
upon said pin member contacting the surface and upon continued driving of said
drive member in said direction.

2. A fastener as recited in claim 1, wherein said drive member includes a threaded
outer surface.

3. A fastener as recited in claim 1, wherein said pin member includes a non-threaded
outer surface, said non-threaded outer surface being disposed in an aperture in
said second end of said drive member.

4. A fastener as recited in claim 1, wherein said drive member is configured to
captively retain said pin member.

5. A fastener as recited in claim 1, wherein said pin member comprises a head
portion and a shaft portion extending from said head portion, at least a portion of

said shaft portion being disposed in an aperture in said second end of said drive

member.



7. A fastener as recited in claim1l, wherein said pin nmenber conprises a
head - portion and a shaft portion extending fromsaid head portion, said
shaft porwoms/0sxespri sing an enl arged di aneter portion aneca/usestemed
diameter portion, at least a portionéof said shaft portion being disposed
in an aperture in said second end of said drive nenber, and said drive
menber configured to captively retain said enlarged diameter portion of

sai d shaft gorti Arfagénesai fhcRédin@ARET, w&relﬁ\s&ﬁ%)‘it?ﬂl@ﬁlb@lscdn@ﬁlste@Elhéd@l claim7,
wherein said enlarged di aneter portlon IS onger al ong a ongltudlnal axi s

of said pl n ne n?&ftﬁ)ﬁﬁﬂdb?h ) d&r?%?c%qn {1 laré)e(arc}l%rg&u egnd p(\ﬁtl r%s tgae ger as

recited in clai erelrn ar ge I anme ron i1s

al ong a Iongltud xis of s er than is said reduced djaneter
portion, WO 03/ 0¥% Wﬁﬂﬁ@gogﬁ’géaldg’%ngéomﬂnf g deashrportignof sud é@%\

engage a surface and configured for engagenent by a driver, said fastener
conprising a setpetpeheingdisepsedrin an apiriureramdaéd sesogrherelof saidtdriveanemlset  screw
menber, said set screw nenber having a first end configured to be engaged
by a driver, saishdaid Sriveanemberenfifaed fgcaptiS€ls ondineaid qlRyéddiageteAN
aperture, said pin nenber being disposed in said aperture, said fastener

configured such phabn 3R5Ad Rlaf FRANESS Sl fhGSer@nNg W th said drive menmber

for a

7. A fastener as recited in claim 1, wherein said pin member comprises a head
portion and a shaft portion extending from said head portion, said shaft portion
comprising an enlarged diameter portion and a reduced diameter portion, at least a
portion of said shaft portion being disposed in an aperture in said second end of
said drive member, and said drive member configured to captively retain said
enlarged diameter portion of said shaft portion of said pin member.

8. A fastener as recited in claim 7, wherein said enlarged diameter portion is longer
along a longitudinal axis of said pin member than is said reduced diameter
portion,

9. A fastener as recited in claim 7, wherein said enlarged diameter portion is shorter
along a longitudinal axis of said pin member than is said reduced diameter

portion,



first period of tinme while said drive nmenber is driven in a direction using
said -driver and said fastener configured such that said pin nmenmber stops
rotating wbosgss7es t h said drive member upon said pin nenbecTtasns/emtd ng the
surface and upon continued driving off said drive nenber in said direction.
11. A fastener as recited in claim 10, wherein said set screw nenber
includes a threaded outer surface. 12. A fastener as recited in claim10,

wher ei n sai gdo.pi N AMRSBRS coRGEMEEH hgh@a suricl aReEoTIsued SHELRAE ety S

non-t hr eaded outer surface being disposed in an aperture in said Second

end of said set W, . £ as reci in claim?10
wherein said set alg{é%ésva\}%nefgg é?r ﬁ%%pé@r{g?agstﬁfgcsévtv%%er%bé%fd# (\‘rjgf) lﬁl ?%Tg?rnengﬁng;& pi n
menber. 14. A fastener, as recited in claim 10, wherein said pin nenber
conprises a head“{BSPH; SEhSCEY MEMORL SRId ek STy MeRIbeR bR 1 fisferdrenfiened
portion, at least a portion of said shaft portion being disposed in an
aperture in sai dtesaengdgeshhy adrivesi sdidsst screxy meambree hiveng aW0op8/c08BRBEing
PCT/ US03/ 07124 18 15. A fastener as recited in claim10, wherein said pin
menber conpri sesamapeme, spidipin mEmbetbangdighdse® Ot §aid®apeiits REH Tastéiepm sai d
head portion, said shaft portion conprising an enlarged dianeter portion

and a reduced di gsmigRtedd@th 1P sai@pin' RARberFotates along with said drive member for a

first period of time while said drive member is driven in a direction using said
driver and said fastener configured such that said pin member stops rotating along
with said drive member upon said pin member contacting the surface and upon
continued driving of said drive member in said direction.

11. A fastener as recited in claim 10, wherein said set screw member includes a
threaded outer surface.

12. A fastener as recited in claim 10, wherein said pin member includes a non-
threaded outer surface, said non-threaded outer surface being disposed in an
aperture in said second end of said set screw member.

13. A fastener as recited in claim 10, wherein said set screw member is configured to
captively retain said pin member.

14. A fastener as recited in claim 10, wherein said pin member comprises a head
portion and a shaft portion extending from said head portion, at least a portion of
said shaft portion being disposed in an aperture in said second end of said set

screw member.



portion of said shaft portion being disposed in an aperture in said second
end of said set screw nenber, and said set screw nenber configured to
capti vel ywoesmsirss sai d enl arged di ameter portion of said ®hafusopoeried on of
said pin nmenber. 16. A fastener as reited in claim15, wherein said
enl arged di aneter portion is longer along a |longitudinal axis of said pin
menber than is said reduced dianeter portion, 17. A fastener as recited in
clai m 15, whir ei A fsaérdr enteaitebih daianEl, evhefein $4id pin mermbardogiprised Dgda
| ongi tudi nal axis of said pin nmenber than is said reduced dianeter
portion, portion and a shaft portion extending from said head portion, said shaft portion
comprising an enlarged diameter portion and a reduced diameter portion, at least a
portion of said shaft portion being disposed in an aperture in said second end of
said set screw member, and said set screw member configured to captively retain
said enlarged diameter portion of said shaft portion of said pin member.
16. A fastener as recited in claim 15, wherein said enlarged diameter portion is longer
along a longitudinal axis of said pin member than is said reduced diameter
portion,
17. A fastener as recited in claim 15, wherein said enlarged diameter portion is shorter

along a longitudinal axis of said pin member than is said reduced diameter

portion,



