-1- PLASTI G- METAL HYBRI D STANDOFF RELATED APPLI CATI ON Thi s patent
application is a non-provisional of provisional patent application serial
nunber 61/043,591 entitled "Plastic-Metal hybrid Standoff' filed on April 9,
2008, priority from5which is hereby clainmed. FIELD OF THE | NVENTI ON

The present invention relates to a standoff fastener with a netal base that
permanently attaches into sheet netal, 5 pc board, or other substrate, either
by clinching, broaching, flar|no or the I|ke .nd is affixed to an overnol ded
plastic portion extendi ngtkied BRI 24 ANDQEACKGROUND OF THE

| NVENTI ON St andoffs eX|st to create space bet ween two objects. They are
t ypi cal RELAGEDISRRIGRAITION st ruct ural or high strength fasteners. There are
many derivatives of standoffs including plastic-snapping pieces, nale-fenale
threaded f asrignpitsnt appliation i9®ueH-pfagisidiadatirongionhl mténd gpplivdtiey edtiat| i nchi ng
fasteners. Arelatively hard base is intrinsic to the clinching process.
dinch- I iSitd il Y sl ow
and coat Ty %E@%??gpé‘&%ﬁc?éﬁﬁﬁ“ﬁ%ﬁ“d%@?ﬁ AR, P00 iR, Ror

dr awbacks., hE %ﬁlﬁroblenatlc are long standoffs that need to create rel at
vely Idwﬁg & £° & " objects. U S Patent 4,130,138 entitled Ml ded

St andoff discloses a netal/netal standoff with a nmachined base and an

over nol& H OWNol | ar conposed of zinc. This device has nany
limtations including its high cost to 20produce and its inability to provide
el ectrical iTeulratchbmvbsiongeltdsne eseodofé &siengr wohp omeaitbase thatpymendnely

di sadvant ages. There is therefore a need in the art for a clinch-type standoff
whi ch attaches into sheet metal, a PC board, or other substrate, cither by clinching, broaching, flaring or

the like and is affixed to an overmolded plastic portion extending upwardly from the base.

10 BACKGROUND OF THE INVENTION

Standoffs exist to create space between two objects. They are typically not designed as

structural or high strength fasteners. There are many derivatives of standoffs including plastic-
snapping pieces, male-female threaded fasteners, surface mounting, broaching, flaring and even
clinching fasteners. A relatively hard base is intrinsic to the clinching process. Clinch-type

15 standoffs are produced by a machine process which is fairly slow and costly. Despite advances in
the art, cost-reduction options have drawbacks. Especially problematic are long standoffs that
need to create relatively large gaps between objects. U.S. Patent 4,130,138 entitled Molded
Standoff discloses a metal/metal standoff with a machined base and an overmolded metal
standoff collar composed of zinc. This device has many limitations including its high cost to

20 produce and its inability to provide electrical insulation between interconnecting components,

among other disadvantages. There is therefore a need in the art for a clinch-type standoff which



-2- is inexpensive to produce in |longer |lengths while providing a durable and
sturdy structural connection between conponents. SUWARY OF THE I NVENTION In
order to solve the problemin the art, the present invention conbines the
necessary 5Shard base with an overnol dett"pl astic extension that provides the
desired standoff distapce and attachnment neans such as threads if required.
Accor di n§ RFPEEYS REeRUCe N longer lgpgths whilorioyiqyes ¢ Awiblgrand e %t@lcmlqcover ed
by the plastic is the displacer, the undercut and part of the ranp. These are
t he par t®nnbdiondreevaotdowponents.he clinch process. The displacer firmy
encounters both the sheet material and the anvil. It withstands the forces of

the cli ngbMNOARN @F ITRIE DIVBNACONS W t hout deformi ng as the sheet nmateri al
flows into the undercut. The strong netal undercut provides anple axial

resistance t o gyt RS bhEmSRARE:, TRE Rlesdht ﬁﬂf‘eff:i‘ﬁcg{ co?ﬁ@ﬂésC{Eé ndQEANE

resi stance. The ranp resists the abrasive inpact o acing the part 1nto the

hol ¢ w tho mar.r.ing a pl i urface. | n other enbodi nents, exposed area
of She s egarin e et ofosfithr Gidan bl Mouien BT ERtE o p s
broachi ng, or even surface 15nounting features,. .More specifically, the
appl i canndglachmend mcas sicBrag Hyetds if rabsek Accoidg toithginycrtifys ﬁ’&rﬁnilﬁél Iy
cylindrical base with a through-bore and a flange at the bottom A first

under cut expssddomati@dof therbekicatoe kyveadibwetht Iptasfit anfe dapdcexthenddenaptvanddiayt al ong an
out side surface of the base for providing attachnent of said base to a

subst r at & thérdn@TThe QW EHEgIakts ittt bR cHPYT e 206N RBEdsOMHedispecRt BemBi rect |y
above the first undercut. A second undercut on the outside
encounters both the sheet material and the anvil. It withstands the forces of the clinch
10 installation process without deforming as the sheet material flows into the undercut. The
strong metal undercut provides ample axial resistance to pushout while the shaped metal
displacer provides torque resistance. The ramp resists the abrasive impact of placing the part
into the hole without marring a plastic surface. In other embodiments, the exposed area of the
base could include such features as flaring, snapping features, broaching, or even surface
15 mounting features.

More specifically, the applicant has invented a standoff fastener comprising a
substantially cylindrical base with a through-bore and a flange at the bottom. A first undercut
is located immediately above the flange and extends upwardly along an outside surface of the
base for providing attachment of said base to a substrate. A ramp convergent in the upward

20 direction is located directly above the first undercut. A second undercut on the outside
surface of the base extends upwardly from the ramp for retaining overmolding material. An

axially extending, segmented ring comprising circumferential teeth is located along a top

edge of the second undercut. An overmolded tubular barrel composed of plastic filling the



surface of the base extends upwardly fromthe ranp for ctaining overnol ding
material. An axially extending, segnented ring conprising circunferenti al
teeth is located along a top edge of the second undercut. An overnol ded
tubul ar barrel conposed of plastic filr}hg the -3- second undercut and
surroundi ng the segnented ring. The barrel has an inner portion extending
downwar dieyoheidgEcuf prd swrargmehs wepsnied suient he PyEd ha amingeiRartin of t he

fl ange. This invention reduces the part cost, especially in | onger

ver si onsexpaciingsd wachillyedsidethsitimesghiberchar potnd dlstawdth miottowf oftitheflangeer i al i s

| ost as waste (chips), a condition 5 exaggerated in |onger sizes. Forged
versions are 'Digh g chAGerddiBR R Edit, BSLctl e Nrgkr ArsioRebdguirmaihord i n sone
limted sizes, however, forging is limted to the length of part that can be
made. Th@eréi&i{seﬁkte'b‘af‘st%ﬂ 8¥&5m£§{ ofttH@nﬁ?e?ﬁl QQHRQQ%EteEf_ﬂﬁP@, { %xgl%%na”d_ therefore
have a very |low cost to manufacture and no waste. e l'ong barrel is

oveg nol ded Iasaic whi ch ichoqfiderabhé | ess eﬁfqukgeiéhan net§f

al t &r nat T\8ESTANH I BT o o GRS WIS AE REMB A DT T EC L 1B SPA RHEF A&t i s
produced wi thout waste at, a nuch reduced cost. . . One primary advant age of
thi s i nvesitg pirdpeediingome BRyits 1sizey hopyexe Begingds imichiprthelcngtrftiitihttch is a
common variable of a standoff for a given application. It is not uncommobn to
of f er dozerie noddediThd mvemtion alogtster the bbseraogipohont ta bsiforgbdandthemébraheavacd i nch
size part. For machining, this requires various different tooling packages and

set ups ovtry v eshd kAR factiRr and Mo dhtcl THe IsHgMasrel {slivermictaed plesticaviddth fser ent, and
t hus expensive, tool setup for each variation. The invention allows for a

single b&ﬁi@id&% A gsrlafoEI?sntEetPhﬁ Heica% gﬁeﬁlﬁi\%éﬁﬂ& EI%EI%S HI) v&gg‘{fzaﬁeseﬁ’& e lfjf.sfaf erent

t hread sizes as sert for an overnolding process. e overnol ding process
puts the barr anto the rt and utilizes an adjustable depth to the nold

al ﬁ Wi ngmfIﬁOfﬁh%t 1§P??&Pgedt‘§ﬁh° f §anigel e g Ir%‘ﬁ‘ﬁﬁicé# barrel. if threads are
needed, they are added in as a secondary 20tappi ng process.

As an
exanpl e of thenapEAtyRgeanthge offbisnaymonpior desibildnen seesting chabasicl kagthent | y

offers in its standard standoff |ine eleven different conbinations of thread
si ze andwhiahlied cahaoe tvetiablebdiesstammfHifor atowen\applicition eld et cocdnman icoserf or a
total of twenty-three standard conbi nati ons. Each of these twenty-three

conbi nat i§ess SR fércHORRRNObf BRFE fdranGidIS thrdMd anfl-clihbiesiee paiionalacRRmonoul d
require their own setups and tools. Wth this invention, only three bases
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combi nations, econdar require _ _ d versions.
-rl;,glljg f iC(r)lg , elr\l%iglgs_, ﬁ}igfﬂrqy}crgssg gi?%epe%t,rg%g?ﬁds eiggtbsi\?e? tofoll gert{lg r egcrhoge?rgtigg.’ The " face
invention allows for a single base component to be utilized in a variety of barrels with
different thread sizes as the insert for an overmolding process. The overmolding process puts
the barrel onto the part and utilizes an adjustable depth to the mold allowing for the single
tool to make any length of barrel. If threads are needed, they are added in as a secondary
20 tapping process.
As an example of the advantage the invention provides, one manufacturer currently
offers in its standard standoff line eleven different combinations of thread size and barrel

diameter, plus another twelve unthreaded combinations for a total of twenty-three standard

combinations. Each of these twenty-three combinations has a dozen or more lengths. All



5t hree bases need to nodified but the nolded standoff portion can remain
common to all designs. This also allows for better-mnaged tools and
inventories of product. It speeds up the manufacturing tinme by allow ng the
manuf acturer to stock | arge quantities*bf the three base conponents which are
overnol ded to order. OQther benefits are achieved by using the plastic materi al
rat her tHhHa¥ GeBtbanations wouldireguirstbeir oW nSEtUpP ang kaﬁab’%ﬂt thip ipg@ntipngordpHirtoned
above. First, it acts as an insulator to the assenbly where a netal standoff
woul d bebaccwodddbeaequirtHand dsteadinstadde bderalosbtoblsnetild praddscaall i nsul ating nut if
not utilized for its standoff capabilities. In addition, the plastic can be

col ored smiiRationan, WGP s@oigar febpsicaRgard aity Fatties thagdedbéryiodgsiogns. Col ors can
be used to note warnings (red) or access (green) and can be used to sinplify

i nstruct ‘| ! C r . r i QLo e bl ue

st andof fécgg@glégt:}} (?h%rl fé%&?gg tr}%:e ggs’\%vgl& gELStEﬁ,Mlr %Qt]ﬂjgg%%%lgugg‘%en%lﬁ@gg’ AL Oﬁl?n summary,
this proposed design all for a ndof f .t o be produced for |ower cost than
mmng. ConBBE proast budet Sod Ry e B Vb Pori b AR os o S o or f i i ant
conponent managenent due to the flexibility inherent in the design and

manuf act 4AsiERg ﬁufaalé@ adeysfor pgidqrirpanagpd toglsaidiipvendasicg o f ofadests lteppests upodi ng
options, weight reductions and insul ative properties. In this respect, before
expl ai ni thg nahufaetsing omee Enddaving tite odnufdrturcnoestddkdarge quaettas bf thietthics t o be
understood that the invention is not |limted in its application to the details
of constpadetb@porine Which BR Aefradlge®irger0f the conponents set forth in the

follow ng description -5- or illustrated in the drawi ngs. The invention is
capabl e of otker i . bej : e rri out in various
vaye. Al g0, 1O SRR R A by e ol SRR AR

10 disclosed in prior art patent 4,130,138 mentioned above. First, it acts as an insulator to the

assembly where a metal standoff would be a conductor. The fastener could also function as
an insulating nut if not utilized for its standoff capabilities. In addition, the plastic can be
colored which can help ease and standardize later assembly designs. Colors can be used to
note warnings (red) or access (green) and can be used to simplify instructions, i.c. “Attach the

15 screw through the board and into the blue standoff.” Plastic also reduces weight in the final
assembly.

In summary, this proposed design allows for a standoff to be produced for lower cost
than many competitive products and with no waste. It also allows for more efficient
component management due to the flexibility inherent in the design and manufacturing

20 processes. Lastly, the plastic design offers color coding options, weight reductions and
insulative properties.

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



and term nol ogy enpl oyed herein are for the purpose of description and should
not be regarded as limting. 5As such, those skilled in the art wll
appreciate that the conception, upon which this disclosure is based, nmay
readily be utilized as a basis for t he esi gni ng of other structures, nethods,
and systens for carrying out the several purposes of the present invention. It
i s i npor@rdHustrateddp dhdpdrawingsatlhe peveption weaprble elethersambodiments aefl efgbcsich

equi val ent constructions insofar as they do not depart fromthe spirit and
scope ofprattecpred emricd nueintviaoous WaABRIAHFo, DESGRbETh stk TiEhDRAMBNBRY Fi gure 1
is atop right isonetric view of the standoff of the invention. Figure 2 is a

si de el emattb@minPREY e@blosed héedre Yor&he purpose offdegdtiiod aadehdul@bétehed are parti al
side el evation sectional views showi ng the sequence of installation of the

i nvention éﬂaE&’aéliﬁHH@ rate sheet. ISFigure 5is a top right isonetric view of
t he base gon’ponent. Figure 6 is a side elevation partial sectional view

f he b t. | PTI ON THE .PREF D EMBODI VENT . . )
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clinch standoff 7 that consjsts of two conponent parts, aone netal and one

pl ast i c.diTHesuEs ishaptda gnaz aensdly be utibizebass bagti fpetherlssigpiag @bpthepyructyas.or barr el
2 is plastic. dinching requires the fastener to be harder than the sheet

met al pamethodhand swstanecer vamygng bet thasdverdl perpebore th¢ presdna seeotaon. déisconposed of
al um num steel, stainless, hardened, plated or what is otherw se needed to
achi eve infiRraht, iefofofdDihdetic it Be FRbAlcdRASR U Bn@siRh aghivelcht @ng@hdtionar rel 2.

The bard is a general i y round cylinder produced to various increnental |engths
that supposd. & tH&F Q@f?otsc{%ﬁglft fronPthe spirit and scope of the present invention.
10 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a top right isometric view of the standoff of the invention.
Figure 2 is a side elevation partial sectional view.
Figure 3 and Figure 4 are partial side elevation sectional views showing the sequence
of installation of the invention into a substrate sheet.
15 Figure 5 is a top right isometric view of the base component.
Figure 6 is a side elevation partial sectional view of the base component.
DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to Figures 1 and 2, one embodiment of the invention is a hybrid clinch
standoff 7 that consists of two component parts, one metal and one plastic. The clinching
20 base 1 is metal while the standoff portion or barrel 2 is plastic. Clinching requires the fastener
to be harder than the sheet metal panel that is receiving the part; therefore, the base can be
composed of aluminum, steel, stainless, hardened, plated or what is otherwise needed to

achieve the clinch. Molded to the metal base is a plastic standoff barrel 2. The barrel is a

generally round cylinder produced to various incremental lengths that support a second sheet



or conponent (not shown). The barrel in this figure is through-threaded 5.
This allows a nachine screw to be engaged through the second supported panel
into the standoff for its attachnent. ternate enbodi nents include an

unt hreaded barrel that could accept a thread-formng or a thread-cutting screw
or allow a clearance for a through-screw. A solid barrel 5could al so be

pr oduced®TtREPORS | (Botshoyn. 4 he bélag.ldn de Bgureds dyrpgsbythreaded Snles allpsvsstippor t ed by
the standoff 7 but not be otherw se attached to what it supports. The

al t er nat ma@niodirevent lsc algaged thodugl ehosmeondampettsd paict g thiehstapddig dorats

unt hreaded, and blind barrels, threaded or unthreaded. The base is shaped to

clinch iftaehmbaeh te@be! endodimédtamichude Aainfirdaed bilgel dRTRBEIY acelips pliReLd-,
undercut and anti-rotational elements). In this preferred enbodi nent, a hex

10di spl : I NGt L i L Nty W undercut 4
that s it o e o Ak B R b
di spl acer install, flush to heet as shown i.n Figure 4., Man t her

var et coulaisd B Biaucedi it Buf el feihe S Sty A & SrharimbodiediBhst - at ed
by the wi de range of clinch fasteners currently on the market well-known in
the art.thesRadelf 7ibagneidw oterwisgattadhed tandatit surperts digeicmatst copbpskimpentat i on i s
shown. Standoff 7 is initially placed in alignnent wwth a hole in substrate
sheet 8 dloo belullobpadbarmigrethyr thyadudassmrtecaipp) dnddlind bhirelshtdaded & of clinch
flange 3. After the installation is conpleted as shown in Figure 4, the bottom

of the b@fRrefdddSThE SR iviHaBed RECIBER $ith k&t et ithNaduRAal QHichhaTI e

conpletely filled by the cold flow of material from substrate 8. 20Referring
t Ei i . h i d
ol ear ancPE Rufddy dud A8 B35 PRARERT A A PR MG ARATAGTT Tatler be

forped into the insjde of the barrel. This allows th |l astic.to fl ow al ong
 na0} nsi digplager pribsopaacionat { ranflapW%aLeif@%wﬂfaa WK al isdHacBns ur es that
there is sufficient plastic nmaterial even at the major dianmeter of the threads
so t hat tehienguli inlcrdse-segiomet his-cbodcal adons the didpbcwetonnstieflsgdriow shaet - 7- the
base. This elimnates galvanic corrosion as well as isolates the screw to

prevent fahdwatn Figuye 4. Menbaser alisted stalldiplass coutdbht@nbined & prddide thdhre t hrough
hol e that provides part of the axial holding strength in the base-to-barrel

joint. ThgcRYL a&ﬁ&ns@tfateh][@ tRaRA&dd ﬂaﬁécé@e&in@h HsRNEE AbrchifoPMlctikaneidi rectly

above the flange 5is a first under i

ut for providing attachnent of the base to
a substrlgte. A flar{]g 12 above the
nown 1n the arf.

15 Referring now to Figures 3 and 4, the sequence of installation is shown. Standoff 7 is
initially placed in alignment with a hole in substrate sheet 8 to be forced upwardly by
pressure applied to the bottom 9 of clinch flange 3. After the installation is completed as
shown in Figure 4, the bottom of the base 9 is flush with the substrate 8 and the undercut has
been completely filled by the cold flow of material from substrate 8.

20 Referring now to Figures 5 and 6, the base includes a through hole 10 that has a wide
clearance for the bottom portion of the barrel and threads that will later be formed into the
inside of the barrel. This allows the plastic to flow along the inside of the base, better joining
the base to the barrel and ensures that there is sufficient plastic material even at the major

diameter of the threads so that there will be no metal-to-metal contact between the screw and



clinch extends into a | ong undercut section 13, termnating at a segnented
ring 14 at the top. The segnented ring and undercut are conpletely encl osed by
the plastic of the barrel. The undercut_provides strong axial holding strength
in the base-to-barrel joint, while the'teeth 16 of the ring provide torque
resi stance so that the barrel does not spin gon the base. The ranp 1l0serves two
pur pos esthe ppses Fhisjeliminatesgal Yants GRsTogiongss Welgs asodaies the sCiatt Pi#CBh to cl ose of f
the cavity. This provides a firm positive stop for nold tooling, ensuring

t hat t hecomdiigivity. Thakagelsofinghdsta @uotet-bod 1ah thdtbrdmhhele th8guonidespart he ranp
gui des the fastener into the nmounting hole in the sheet to provide snooth

i nst al | agfith@adhl Kd@nk seéiMein thBbescttdbagilel joehi ng nounting hole. Therefore, the
foregoing is considered as illustrative only of the principles of the

| Si nvention. (Hifipee 8P€h§%§%eﬁﬂé‘iﬁ{i&%}sft‘l£ﬁ§giaﬁ e itt8fﬁ3an§’21?rg€t{i‘yla£'&>%t 'h;mr%r?eadi ly

occur to those s e ar IS not esire mt the | ention to
t he_exact nstructjon and,.operation s and described, an ccordingly, all
Ui S bl o AN AGRH bR PG THER: & Hag a0 p SSoreEcA G 44 ARG G ¢ bl '« he
scope of the invention. 8 CLAIMS What is clained is: | A standoff fastener
conpr i si dich Batesdiistaahtonglundereyt seefdim Blhaltermanaging vhs scamanitesying thatdbgtepbor e and
a radially extending displacer flange at the bottom a first undercut
i mredi at Bhescghenedtring ahtl angecedre oshplgtelipsiadby batiengasaio of ticshaghel. The
undercut provides strong axial holding strength in the base-to-barrel joint, while the teeth 16
of the ring provide torque resistance so that the barrel does not spin on the base. The ramp
10 serves two purposes: First, it allows the mold tooling a surface with which to close off the
cavity. This provides a firm, positive stop for mold tooling, ensuring that there is no leakage
of plastic outside of the barrel. Secondly, the ramp guides the fastener into the mounting hole
in the sheet to provide smooth installation of the fastener into the clinching mounting hole.
Therefore, the foregoing is considered as illustrative only of the principles of the
15 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 shown and described, and accordingly, all suitable modifications and equivalents

may be resorted to, falling within the scope of the invention.



surface of the base adapted for providing attachnent of said base to a
substrate; a ranp convergent in the upward direction |ocated on said outside

surface directly above 10the first undercut; a second undercut on said
out side surface extending upwardly fromsaid ranp adapted for retaining
overnol ding nmaterial; an axially %xtending, segnented ring at the top of

sai d base conprising circunferential teeth |ocated along a top edge of said
second undercut; and 15an overnol ded tubul ar plastic barrel extending upwardly
fromsaid base, said barrel filling said second undercut and surrounding said
segment@dANIhg, said barrel further having an inner portion conprising a
cylindrical inner wall extending dowwardly inside said through-bore to a
poi nt fl ush Whaths alaboé¢d iem of sai d fl ange. 2. The fastener of claiml
wherein the inner wall of said barrel is of constant dianeter 20and extends

from an opend BEn@dff FREnbORYristiat d fastener to an opening at the bottom 3.
The fastener of claim2 wherein the inner wall of said barrel is threaded 4

The ;f ast ener ' G ' = axl = [ fromthe
pot om & of* oM AT Ao Hend picy i A AU R el Gl S " 021
counter:hore ﬁeingﬁaidg#eater di anmeter than said through-bore. 5. The
f ast enePSPICEE 1aRgn 3t HeBYWBY i nel uding an outer portion of said barrel which
extends downwardly froma top of said barrel term nating along a bottom edge
whi ch abut s afiisguipdgrgyt immedipielisaboye gherilangp exendine gpyaidyy pensat pyiseeoconi cal

and defining an outer surface of said fastener.
surface of the base adapted for providing attachment of said base to a substrate;

a ramp convergent in the upward direction located on said outside surface directly above
10 the first undercut;
a second undercut on said outside surface extending upwardly from said ramp adapted for
retaining overmolding material;
an axially extending, segmented ring at the top of said base comprising circumferential
teeth located along a top edge of said second undercut; and
15 an overmolded tubular plastic barrel extending upwardly from said base, said barrel
filling said second undercut and surrounding said segmented ring, said barrel further having an
inner portion comprising a cylindrical inner wall extending downwardly inside said through-bore
to a point flush with a bottom of said flange.
2. The fastener of claim 1 wherein the inner wall of said barrel is of constant diameter
20 and extends from an opening at the top of said fastener to an opening at the bottom.
3. The fastener of claim 2 wherein the inner wall of said barrel is threaded.

4. The fastener of claim 2 including a co-axial counter-bore extending from the bottom



6 The fastener of claim5 wherein said flange is a polygonal. 7 The fastener
of claim®6 wherein said flange is hexagonal. 8 An assenbly of parts conprising
the fastener of claim4 rigidly affixed to a planar sheet by clinch attachnent
to a sidewall of a hole in said sheet wherein material of said sheet fills
10said first undercut. 9. The assenﬁiy of claim8 wherein the bottom of

said flan is flush with an undefsi surface of said sheet,
oq" sgl(cal base upwargly along a por‘lcjlon of sai ﬁqrough-bore, sa{d counter-%ore eing of greater

diameter than said through-bore.
5. The fastener of claim 1 further including an outer portion of said barrel which extends

downwardly from a top of said barrel terminating along a bottom edge which abuts said ramp, at

N

least a portion of said ramp being frustoconical and defining an outer surface of said fastener.
6. The fastener of claim 5 wherein said flange is a polygonal.
7. The fastener of claim 6 wherein said flange is hexagonal.
8. An assembly of parts comprising the fastener of claim 4 rigidly affixed to a planar
sheet by clinch attachment to a sidewall of a hole in said sheet wherein material of said sheet fills
10 said first undercut.
9. The assembly of claim 8 wherein the bottom of said flange is flush with an underside

surface of said sheet.



