M NI ATURE TACK PINS RELATED APPLI CATION This patent application is a

non- provi sional of provisional patent application serial nunber
61/ 513, 8480entyabsd "M ni ature Tack Pins" filed on Augu®CTAIS20QMD48309priority
from 5which is hereby clainmed. FIELD OF THE | NVENTI ON The present

invention relates to a mniature fastener applied to two panels with

al i gned apertures face-to-face severed one at a tine prior to installation.
More specifically, it rel atespM®ATORENAUTGINK N Whi ch deforns the bottom
panel to join the panels by clinch 10attachment. BACKGROUND OF THE

| NVENTI ONp1ATED Shheixiiipre fasteners are well known in the art for
securing panels together face-to-face. A displacer on the shank of the pin
def orms mat er i gl Bfier RSH1RAIMIM RAGLyRHRN ProbiiohAtA RABGE Wrial N t he
shank t hus Iocﬁlsnlggt%nhgﬁppll nolglnto t he \f)lottor% §n1e10 ﬂépl ﬁ?ﬂr}é)ﬂtlﬁe toplapanel
15agai nst_ | fondt [ e R0, the top
sheet an ulrng(tﬂgl}i(\stsl@i%# gglggllegs%ﬁlgﬁglgtjgg%ﬁggn@lgd%éﬁgﬁhg’ﬁgg@ﬁga I's pressed
in. el g [ sks however when handling clinch-type tack pins which
are in m‘ﬁlalgg‘%&g}ﬁ%@gé they are difficult to handl e when one attenpts to
manual | yﬁ%ﬁs Ptﬁ?ﬁ'h\il\%ﬁTﬂfﬁi tion for a press-in attachnent process. As
tack pins—arei%erng—ﬁesfgned and used ever smaller, the 20automatic

OrLentation T eRIb ALl ASER0h 24 No OnihARSCr B8 Sp ST AER pIRaSdh F T i cul t and

aligned apertures face-to-face severed one at a time prior to installation. More specifically, it
relates to a clinching pin which deforms the bottom panel to join the panels by clinch
10 attachment.

BACKGROUND OF THE INVENTION

Clinch-type fasteners are well known in the art for securing panels together face-to-
face. A displacer on the shank of the pin deforms material of the bottom panel pushing it into
an undercut in the shank thus locking the pin into the bottom panel holding the top panel

15  against it by the head of the pin. A head of the fastener abuts the top sheet and retains it
against a bottom panel when the fastener is pressed in.

A problem exists however when handling clinch-type tack pins which are in miniature
because they are difficult to handle when one attempts to manually place them into position
for a press-in attachment process. As tack pins are being designed and used ever smaller, the

20  automatic orientation feeding installation of these parts becomes more difficult and even
impossible to do with some very small parts. Therefore, there is a need in the art for a
machine-fed miniature tack pin which can be installed in an automated process resulting in

two panels being effectively fastened together.



i npossible to do wth some very small parts. Therefore, there is a need in
the art for a nmachine-fed mniature tack pin which can be installed in an
aut omat edwproegass4sesul ting in two panel s bei ng effecti peryst@agessed

t oget her. SUMVARY OF THE | NVENTI ON The present invention is a
clinching pin with a head, a shoulder and an undercut for clinching. This
part is used to hold two sheets of netal together, the top sheet being

capt i vat egNpengat brtipg: headhgbn he pin while the body of the pinis
clinched into the bottom of 5the sheet. In one enbodi nent of the invention,

the pin is SQYRs Fre@ht MEGHRBRRY @clife FihAda IRESE i AN bR & BlaeRGhLNY portion
at the tip which forms a square or fectangul ar portion in a round hol e of

the bott Qﬁhc‘h'ﬂf‘gEtThfsq{art% ﬁs%!i Mol@ﬂ»@ﬁ‘sb@été NGhiRdodaRt WSy LR ERGRIE. Al
features of the pin are forned in one form ng or etchlng operation. In

anot her g%&glq{regg?ﬁeatht {%ﬁm‘&h BPthé‘ fn &tﬁfé“t‘ﬁea% oPIh%%pﬁP??hﬁcﬂgc% %tP@@%toh{‘o string

and fed e attac ment site to si

tall , ted

Fact orier e ﬁé@fﬁ%seénbﬁ%%ﬁ“‘“@ L A e BP0 et o1
f the f A_sh t h | ud

0 eras H%?l & br(zsflcﬁ%i; ggrtlog X ng$ WHO %r glh%ua? € O, rec‘%ariggﬁg\p%p gn jpc! udes a

botton1sur ace F OACH i ng

section of C 0SS5 se t on |atel bel ow
the displ" aélg?' %o’i‘% ?t%%} Séeeigorr é%%%n UG md?% ef‘%resr?ﬁ ngsg aﬁ“ﬁeéto |lation
hole in the host obj.e di at el below th achin sectlon IS

taper ed tl?epplaﬁfeéomﬂ mmgﬁa%af i PRl 10 PR R ot RS angul ar
pyram d rota aII a t with the remai nder e ot her
fasteners?%%%’ %JF é“%%%ﬁgeQF”Eﬁﬁéogﬁ@8§’H*H%“Fﬁb%ﬁ?ﬁgn furt her
contenplates that thls i ndi vi dual fastener is one of a series of

subst @nt ithg fesd 4nddpdlialipn Perss-at t ached t oe-to-head at 20severable joints in
a continuous string of fasteners. In this respect, before explaining
at |east one MfsotcrBrilyothe pprlicarpaninyeled afagetcspi haying pdeadst pgopuioder st ood
that the invention is not limted inits application to the details of

const r uctené abindhargseadiedignetardpreitiencaf Asheildes rgeme dpynyer ot bphead t he

foll owi ng description or illustrated in the drawi ngs. The invention is
capabl e @hd txchides ahritioth serefpedondigblasingadterpl 9bphastohjectdAdmeckiag pdcden out i n
vari ous ways. Also, it is to be understood that the phraseol ogy
rectangular lateral cross-section is located immediately below the displacer by cutting a
15  rectangular profile into a round installation hole in the host object. Immediately below the
broaching section is a tapered tip at a bottommost end which may be in the shape of a
rectangular pyramid rotated radially out of alignment with the remainder of the other fastener
features which all have parallel side edges. The invention further contemplates that this
individual fastener is one of a series of substantially identical pins attached toe-to-head at
20  severable joints in a continuous string of fasteners.
In this respect, before explaining at least one embodiment of the invention in detail, it
is to be understood that the invention is not limited in its application to the details of
construction and to the arrangements of the components set forth in the following description

or illustrated in the drawings. The invention is capable of other embodiments and of being

25  practiced and carried out in various ways. Also, it is to be understood that the phraseology



and term nol ogy enpl oyed herein are for the purpose of description and
shoul d not be regarded as |limting. As such, those skilled in the art
wi | | apprwoi2at3®ipisat t he concepti on, upon which this di #Crasare/oissobased,
may readily be utilized as a basis for the designing of other structures,
5net hods, and systens for carrying out the several purposes of the present
i nvention. BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 includes

i ndi vi dugha ¢raiNoig$ efipleyedticBil Bre F4 thSpupdst 8NtesBRHoR Ahd FRURLHOL Se Vi €W,
Figures 1B and 1C are sequential elevation sectional views show ng

i nstal | ati Qpic@hs fiRinknvention; and Figure 1D is a bottom plan sectional
view taken fromFigure 1C. 10 FIG 2 includes individual draw ngs A-D

Figure 2A is a.bait @B kARY if hOR: wiid PPRISHE Y BV onbdHBh &PoR BnRAGhiC are.
sequential elevation sectional views show ng installation of the invention;

and Fig u Rk R, tﬁa&%ﬁ\gfnﬁg {aﬁa&m 1&31%(1 [A%J:asi\éko?\fﬁet &%gﬁﬁin% Bg&h&is%&&eg C

FIG 3 includes in W Nngs I gure ottomright front

| sometyr | .(fne\ﬁ%ogl}(\,fl’an{j: E;gs%?ssfof(ﬁg@%g.oﬁ&h@%e%ﬁ?&%ﬁ%%%ﬁ gttdére rg%%f i}ni&&%@“i onal vi ews

show ng i nst ation of “1Sinvention; _ ~bottom pl an
sectionalgpg %lf{%gnn Gk ARTINGS FIG 4 includes individual
drawi ngs A D ght front isonmetric view, Figures 4B

and 4C are se t.ial . el evation secti . Vi showi.ng installation of the
o enti ons ardtE e s B B Pk T R IR PR PSR P ¢ ot o
4C. FIG depi _ct top right front isongetric views of the odi nent s
Shroun i BSPEC 0T R B et S T B e oG Vi G
fasteners \J oi.ned Cf:]ig,e-t = heag. DESCRI PTI C]l\l OF THE PREFERR 5 EMBCDI MENT

Ref er ri ng™58UY 8 15%39 1§ pbottopplan sqangl yigwdgkepifremiigyradGi ns g top sheet
18 onto a bottom panel 19. A shoulder 12 on the body of the pin allows
verti®al cl eaF%@én‘flbqesﬂrﬁlé“ih@bd@WH’éﬁ A-IX %&‘FYF 2OrS dPOtmBrigh fignidesmetde 5

di splacer 13 for clinching that forms a | ower portion of 25the shoul der 12.
An under itV Tigulrs BaH 20 e et dledevpgorsseryosgl XigwHshargglinsedlgtioneldbs al  of

t he
invention; and Figure 2D is a bottom plan sectional view taken from Figure 2C.

FIG. 3 includes individual drawings A-D: Figure 3A is a bottom right front isometric

view; Figures 3B and 3C are sequential elevation sectional views showing installation of the
15  invention; and Figure 3D is a bottom plan sectional view taken from Figure 3C.

FIG. 4 includes individual drawings A-D: Figure 4A is a bottom right front isometric
view; Figures 4B and 4C are sequential elevation sectional views showing installation of the
invention; and Figure 4D is a bottom plan sectional view taken from Figure 4C.

FIG. 5 depicts a top right front isometric views of the embodiments shown in Figures

20  1-4 manufactured as continuous strings of individual fasteners joined toe-to-head.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to Figures 1A - 1D, a head 11 of pin 17 retains a top sheet 18 onto a
bottom panel 19. A shoulder 12 on the body of the pin allows vertical clearance for the top
sheet. A portion of the shoulder is a displacer 13 for clinching that forms a lower portion of

25  the shoulder 12. An undercut 14 beneath the shoulder is filled with displaced material of the



bottom panel 19 during the pressed-in application which then retains the
fastener to the bottom panel. During the installation process, an

i nt erf er emoeoBUl1ks435 perfectly sizes the install ati on h®CE/USer12/0¢83e9 vi ng
the displacer dianeter that follows the bulb 15 into the installation hole.
A tapered tip 16 aids in the alignnment of the tack pin as it enters the
Sinstallation hole. Referring to the various views of a round tack pin

whi ch en‘@@d&ﬁgaﬂem@ bR Nhd SBsseEindippRSiidBwaRA hbfr rdthihdit TalcRetiBale the
interference bulb effectively centers the part and sizes the installation

hol e so tBabm %liﬂel.%uﬁ@@h@ﬁt@hﬁféﬁ%ﬁ%&s?ﬁﬂ itlerftRn@RIH PPbeBrel® didel thet he

undercut of the fastener thereby elimnating the inefficiéency of filling

cl ear ance,sags RIOKP %c&ibﬁgﬁ&%ﬁ@ﬁh‘%ér BondiS: (RRFQRAR e TS 1£high fasteners
that do not have an interféerence hole sizing 10feature such as the present

or of ect eah Sy a0 ara PRE! APATER: Bl AR AR IR L MO0 10 JReet 1o,
Fi gur s 2, 0408 LSS LARS, SLILl SEOMPLLALRC B WiARKRLAS: AL the
R fhe DLy BT Ot i

present invention. ctiona respective features of a head,

an-under gl $1.3RL36SH) M ALAREL 6 ALR AL MR KINN A Lgss Of skill

in the ar not e 1 ndi Vi y descri n ea € separate
enbodi ment s .shown. i n. Fi gures - A4 . Wth all other. features. the tack pin
Tl uch nd"d e aaar BUELE S s Bt Gy b Bt e e n e PR Ul oot ne | engeh
of the clinch area_.is proportional.to the fastener's pullout perfornmance
such t hat ™ Oh SRR PR R T PRGERY BT Rat S PrEse R wni o,
assum ng that the head of the fastener is significantly stropger than the
clinch att]?eafgﬁ?f?ﬁ 5 s peceEpipl $1meR drsigyers Hat ﬁl‘b%qq gi“é?rf‘é‘émf’lbfgr%fﬁé é‘P{‘]’%&”tghe net al
in the 20undercut. The Ionqer the filled undercut is the stronger the
pul | ot ifgature such agiyedresp dnteriyencs bEbg lirgurerl D depigihibe ISHSEICHEANE HPS t he
invention includes a rectangular tack pin that will clinch in on two edges.
Thi s ver $rshPigrctedarer g¢ pnddhppiojsetet disslasrdapptag il agpdlingdeetdd, di spl acer 33,
undercut 34, and a tapered tip 36 in a rectangul ar qyranid shape instead of
t he snoot h- si Higdres dnreegh Aillasieatatesyicepetrss fohackpiayofghsriaihbar4sAt. shown
25in Figure 1. In all of the enbodinments, the tapered tip centers the part
in the rdha @mq‘tjq)r@,lityi i the respective features of a head, an undercut, a displacer and a tapered

tip are well-known to those of skill in the art and need not be individually described in each

15  of the separate embodiments shown in Figures 2 - 4. With all other features of the tack pin

including the undercut and the displacer sections being equal, the length of the clinch area is

proportional to the fastener’s pullout performance such that the longer the clinch, the stronger

the pullout strength which, assuming that the head of the fastener is significantly stronger

than the clinch attachment, is exemplified by the resistance to shearing the metal in the

20 undercut. The longer the filled undercut is the stronger the pullout is.
Referring now to Figure 2, another embodiment of the invention includes a
rectangular tack pin that will clinch in on two edges. This version of the tack pin includes
head 31, shoulder 32, displacer 33, undercut 34, and a tapered tip 36 in a rectangular pyramid

shape instead of the smooth-sided conical shape provided by the previous embodiment shown

25  in Figure 1. In all of the embodiments, the tapered tip centers the part in the round hole, in



this case by having four coners at the base of the pyram dal tip finishing
on tangent points with the installation hole as shown in Figure 2D. Once
thi s partwp=0sdntased in the hole, a rectangul ar broachiPag/Usee2iods3085
follows as the pressing installation continues. This structure replaces the
interference bulb described in the previous enbodi nent of Figure 1 which 5
illustrates a round tack pin with a circular |lateral cross-section at al

poi nts. Ass tRE bPhViR/foliScoritsd Aliheaflsd behd BeAasIU AT i RaAmNLNEInSRE:I on 35
effectively changes the shape of the top of the round hole in the bottom

panel t o yAfhaRA&MSalldioh Bble@l LGN iR Gighd 3Dt BfcerRiS baNEWEALredinsRL RAEra t hat
follows as shown in Figure 2C. Figure 2D shows the rel ationship between the

i nst al l atréc@a{hgh'ﬁ} l?roféﬂingtsgﬁioql%g%lﬁgvstag the @essiﬁ%‘ﬁlsﬁﬁﬁjoﬂ(\c%ﬁ%u@{. eﬁnés%ru%ret he
broachi ng si Zing and the rectangul ar 10di splaced section projected area 43.

Excess malalc.f {h?'fﬂtérPe‘%eIEEB BRLLAbRS 1??111‘%: Ie&&k%%o&iﬁl%né’ g%u%{/ 1 %Vﬁf‘chi nstal lation

hol e bel ow the fastener. eater e ency 1s provi e broachi ng

sect %lnezﬁ%gf%e& X‘%ﬁlﬁd la%]ﬁplgl gxxﬁlheaaén%{}ﬁﬁé%?eh Bﬁs-&FR@ﬁ% afgl Sinl:a3:GRELin 5AAL has to

be fil ore clinc occurs. Because o onetric necessities of

this r eCti s?aglgél ﬁlre rgi‘:f‘egn\%gngl%l{ ?rﬁacthﬂ{%ﬁggﬁ% f3t5 {éﬁ%ct%?l' %hgiﬁ,\g? tglzflg %%%ee %{; t%e EOZ)B)@%ed | nched

in, a performance an a Vi ous Scri round tack
pin can be cted., Referri to Figures 3 a&&14 t wo addi. tiaon
Bont i gur Ay rangeap ibalenBirh il B Ly i BB g dhdre
cross-section of feat es.(gh€ [ in thes eand'nents clinch. on all four
i des.  THAGIRP it e Ko BagecBarPstiEe gra e SRS it HIsR ent at i on
of the | ag-in tip. Figure 3A depicts %h n features of a head 51, a
shoul der 8% 40athg F@f)‘ie%‘gg@é%‘? Proeist g d P&}{‘?L@ﬁfhl% ProaEN BECCERNIA t aper ed
tip 56. As shown in Figures 3B and 3C the installation process clinches pin
57 i nfo piEREreEECRD rYFdektrathiasess mytal fpdhe Boaghinemsoseafersge veife
configuration shown in Figure 3 has a rotated tip that aligns material that
i s bei ng %bHsartrdigtierohdaiRdow His fasteaeial Grapteiohiiienes is ppyded yhabieading f1 at
sides of the tapered tip allowng nore unrestricted space for the waste
mat er i al Seqios pingy theigjigg deasmeg spliwe groppdthe fasteapn thatihanto by dilled Bgorst panel 59,
the tapered tip of the fastener 61, the square broaching section projected
area 62, chndhingmscwgubecauyiod fleaeemetsie aedesyianobjhescedangtae geas:try, the fact

that only two edges are being clinched in, a performance lower than that of the previously

15  described round tack pin can be expected.
Referring to Figures 3 and 4, two additional configurations of the tack pin are

disclosed which show a square cross-section of features. The pins in these embodiments

clinch on all four sides. The difference in the two configurations is only in the orientation of

the lead-in tip. Figure 3A depicts the pin features of a head 51, a shoulder 52, a displacer 53,

20  an undercut 54, a broach 55, and a tapered tip 56. As shown in Figures 3B and 3C the
installation process clinches pin 57 into panel 59 by forceable pressing, thus retaining sheet
58. The configuration shown in Figure 3 has a rotated tip that aligns material that is being

broached to make the installation hole into a square with flat sides of the tapered tip allowing

more unrestricted space for the waste material to enter. Figure 3D depicts the installation



The configuration showm in Figure 4 which has the tip aligned in parallel
with the side edges of all other square section features on the fastener.
Feat ur es W 201308985 t hi s 5enbodi ment correspond to Feat RCEASBA2/044369
respectively, described with regard to Figure 3 above. The difference is
that tapered tip 76 is not rotated radially out of alignment but is
parallel with the remai nder of the other parallel feature side edges. The
i nst al | athhRHOSEFMRNSE ufhred dp STingUb8Snct B, Rtk gfthre bfoa&td@@%b@&i prbjecitde
previ ous enbodi nents wherein fastener 77 secures sheet 78 to panel 79 by

for ceabl @b ofmatd QOaliishR€erRAMBh profecteliiafiidles. 4D depi cts the 10installation
hole 80, the lead-in tapered tip 88 and the projected areas of the square

broachi ng s eCtrh@ébn%guﬁﬁ‘&h H0&n RBLE 448 RS 8l tﬁﬁa@iﬁghéﬁﬂn rallel with tld\§ad ack
pins in Figures 3 and 4 have a s@uare-based pyramdal lead-in tip that

centers LR RRALE ol FuirQURHod f%?%lféls o} Srdfndse BSE RS enters. A

squar e broachi ng section then OWs creating a square opening at the top

of the rg@%ﬁ%@ﬁ&%ﬁ%&@& Pg:%:u?es 5Th‘§q,#?§3%8%%$rif D9 HRAMiAYe .ag(% %?i%lﬁg@d by a

four-sid rcu acer. configuration cr e | ongest

linch | h of | of. th i i : h N, F le, th
e SR oL BRI TR L B8, DRy R P,

clinch |l ength o ur es S 1.6 times

greater than . th linch length of the round fastener, sh in Fiqure 1

et or 11 nd pgsn Tor B eI oo g B G o R Tr PR PR Shown 1 n
Figures 1-4 20are il]Justrated in strips 1 - 4 egch attached toe-to-head.
cont 1 nuodboraaraer i T Fut isbdEbuhdelppai Pd aRe it FERT gl ns 11
feod t acResprahat 2 frrteid By ool bt Shahe R BT B e
cutters or roll forpers orbit the axis of straightened wire as it feeds

t hroudh thellesigs holg ${) thefead-ip gapesed G154 An bR PIYRFSTLIRe 8LDE squeradipashinge ade

ei ther by continuous stanping or reel-to- 25reel photo etching machinery.
The squarection §3 apdle peusre dwlaceierid 83phot o et ching and | aser cutting
oriented at 90 to the photo etching to cut the profile on the front and
back sides of Ththackpipt & lagweretiandarhage a Yragebased rysangidel lgpdsn §adtit t o shear of f
each part fromthe end of the string for installation. The shear force
requi r ed cpriers ghetpag|in eebupy inshlatioiokes herfedengeenigrenAsaearg brpachingtspedionead and
the tip and the head of the next adjacent tack pin. The tack pins are then
then follows creating a square opening at the top of the round installation hole. The
15  broaching section is followed by a four-sided undercut and displacer. This configuration
creates the longest clinch length of all of the embodiments disclosed herein. For example, the
clinch length of the square tack pin shown in Figures 2 and 3 is 1.6 times greater than the
clinch length of the round fastener shown in Figure 1.
Referring now to Figure 5, all four configurations of the tack pin shown in Figures 1-4
20  are illustrated in strips 1 - 4 each attached toe-to-head. Continuous manufacturing methods
are required to make the tack pins in these continuous string configurations. For example, the
round continuous feed tack pins are made on a continuous wire feed CNC machine with the
cutters or roll formers orbit the axis of straightened wire as it feeds through the CNC lathe.

The rectangular continuous feed tack pins are made either by continuous stamping or reel-to-

25  reel photo etching machinery. The square pins require reel-to-reel photo etching and laser



5 packaged on a standard reel and then | oaded into a nodule that both
shears a part fromthe string and delivers each part to a punch for

i nst al | atworee13/019545Therefore, the foregoing i s consider @iTAS2012/048309 at | ve
only of the principles of the invention. Further, since numerous

nodi fications and changes will readily occur to those skilled in the art,
it is not desired to limt the invention to the exact construction and

oper at i onRuiiag bemie@ndode %rﬂh%@tchﬂ%do A& GRS HbMB oY thedtdnt $idi BadiPlifes of the
nodi fications and equi valents nmay be resorted to, falling within the scope

of the i %H@t@tei:cﬁ&l parts. ThoMBBhrtd a3e GdsBinf® BSar B Ach NEVWrANthe dRS b B8 sitiRe DE
protected by Letters Patent of the United States is as foll ows: diAINB

What i s QJ)ﬁhﬁﬁﬁtibﬁ: The shear_for}e reﬁ{ﬁre%l iQ&Q@ﬁ)ﬁQi I%Itﬁj: pon(?efc_t £I§§B§@§Jn tH(i, ﬁ'ﬁofcon nect ed
toe-to-head at severable joints between them conprising: 5a series of

sever abl Xheﬁ{egégﬁ}ﬁﬂe Il?%ﬁdetﬂg hé&w of ﬁ‘l%qlej(tQQJaF(inq 55% pfnasfthg ek Rglg ngttﬁéiil for

forceable insertion into a host materia conpri si ead at a

t t dj ' | e j oinf; | d
opnosy %Q&ag&ﬁoen cislte?}lf%‘lg]{a&%& agd %%%%oég‘fi\ﬁqﬂtgg n?oduﬁ:: tﬁ'zIt bo%h SP aés ab%atrft fé(gr’}nn oul-aer

adj acent “sal a I'n pl acer portion a or
d'SplaC'ng%%ﬁé%&R%%%@%h%@ﬂgQﬁv&ﬂqgﬂﬁ&hMEQQEd'ately adj acent sai d shoul der
for receivi g e NosS eri
Therefore, the foregoing is considered as illustrative only of the principles of the
invention. Further, since numerous modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention to the exact construction and operation
10 shown and described, and accordingly, all suitable modifications and equivalents may be
resorted to, falling within the scope of the invention.

What is claimed as being new and desired to be protected by Letters Patent of the

United States is as follows:



di spl aced by said shoulder to affix said fastener to the host material; and
a tapered tip at a bottompst toe end adjacent a second severable joint.

2. The stwopowfoipsst eners of claim 1l further including &Charse@kogssaped bul b
of circular lateral cross-section |ocated between said undercut and said
tip, said bulb adapted for 15radially expanding a round receiving hole in
the host material. 3. The strip of fasteners of claiml1l wherein the
| at eral cross-section of said fastepgagvks rectangul ar. 4. The
strip of fasteners of claim3 further iIncluding a broaching section |ocated
bet ween t he updgrguhiaidsthe tip for shaping the sides of a receiving hole
in the host material. 205.The strip of fasteners of claim4 wherein said

recei Yi ng _h0| g is AQU]@Hgated strip of f%tenI%n§$Jnh&t&ftoé—%sﬁe%@Qtrs%vé};blé: o 1
wherein said tapered tip I's defined by a rectangular pyram d shape.

7. The sq%g 9&1 as er .of claim6 wherein the |ateral cross-section of
said 25f ast“}é%ﬁergfnis quare. WD 2013/ 019545PCT/ US2012/ 048309 8. The

SUripJof fastener s, 0fiChal ekl hligrd Ln i Ableer Qh{iRgH 45 degr ees

with respect to said _ astener pin, nprising: a head
at a toD?&r%mﬁggwniﬁHﬁog%%% Q&%ggaggg) [eat est di aneter of the fastener; 5a
endi ng downwar [

shoul der "ex g rom’sa :dg’said shoul der including a
a head at a topmost end and adjacent a first severable joint;
a shoulder adjacent said head including a displacer portion at the bottom for
displacing host material;
10 an undercut immediately adjacent said shoulder for receiving the host material
displaced by said shoulder to affix said fastener to the host material; and
a tapered tip at a bottommost toe end adjacent a second severable joint.
2. The strip of fasteners of claim 1 further including a barrel-shaped bulb of
circular lateral cross-section located between said undercut and said tip, said bulb adapted for
15  radially expanding a round receiving hole in the host material.
3. The strip of fasteners of claim 1 wherein the lateral cross-section of said
fasteners is rectangular.
4. The strip of fasteners of claim 3 further including a broaching section located
between the undercut and the tip for shaping the sides of a receiving hole in the host material.
20 5. The strip of fasteners of claim 4 wherein said receiving hole is round.

6. The strip of fasteners of claim 1 wherein said tapered tip is defined by a

rectangular pyramid shape.

7. The strip of fasteners of claim 6 wherein the lateral cross-section of said

25  fasteners is square.



bottonsurface for displacing material of a host object; a broaching
section of rectangular |ateral cross-section |ocated i medi ately bel ow said
di spl acerwPap13pupidsng a rectangul ar profile into a roun@#Cirast@kioagsoon hol e
in the host object; and 10a tapered tip at a bottombst to end of the
fastener. 10. The fastener pin of claim9 wherein said rectangul ar

| ateral cross-section is square. 11. The fastener pin of claim10

wherein said gaperegh dufiPotaserdrso® elafh @ WhdkeinMé apisdadBREtsedlBlitotBe fast ener
of claim 1l further described in that said tapered tip is defined by a

square pyiartgeb 6id idufaet ated radially out of alignment with the
remai nder of the other fastener features all having parallel side edges.

13. The fastengr pL@ﬁ%&n&Hﬁth%>ﬁ%ﬁ§re said pin is one of a series of
substantially identical pins attached at severable joints in a continuous

string of fast e”erﬁaeaagtlzﬁ oéﬁ@stfeﬁ‘zifsﬁﬁ%adp&eﬂl Qhe GLALMuLRANES e BRI PI NS are

attached toe-to-head at t severabl e jolnt's.
5 a shoulder extending downward from said head, said shoulder including a
bottom surface for displacing material of a host object;

a broaching section of rectangular lateral cross-section located immediately

below said displacer for cutting a rectangular profile into a round installation hole in the host

object; and
10 a tapered tip at a bottommost to end of the fastener.
10. The fastener pin of claim 9 wherein said rectangular lateral cross-section is
square.
11. The fastener pin of claim 10 wherein said tapered tip has a rectangular
pyramid shape.
15 12. The fastener of claim 11 further described in that said tapered tip is defined by

a square pyramid which is rotated radially out of alignment with the remainder of the other
fastener features all having parallel side edges.
13. The fastener pin of claim 12 where said pin is one of a series of substantially
identical pins attached at severable joints in a continuous string of fasteners.
20 14. The fastener pin of claim 13 where said pins are attached toe-to-head at the

severable joints.



