Pl ERCI NG STANDOFF RELATED APPLI CATI ON This patent application is
related to provisional patent application serial nunber 61/116,863 entitled
"Piercing Standoff' filed on November 21, 2008, priority fromwhich is 5hereby
claimed. FIELD OF THE | NVENTI ON This invention relates to fasteners
whi ch may be attached to a sheepiycinet ¢t Ahpogpbeddi ng theminto the materia
of the sheet as the penetrating end of the Tastener deforns thereby resisting
Wi t hdr aV"alRﬁfA”FﬁTWAfP?Ef@{‘ﬁbl\f romthe sheet. 10BACKGROUND OF THE | NVENTI ON

A significant shortcom ng of conceal ed head self-clinching studs and standoffs
is that a hole ' - red usi L at. L m erever a
fastener is inggﬁgégL%%%gggﬁ%§§§€#§%gggggf&gPE%W??BQ%%gﬁggﬁﬁhégF - pi ercing or
sel f-attachi st t.s. Whi Qe require. a in t. substrate materi al
el ude. nat SO aSHFOE: el R8 Blse b R TR ol B el R b e r

rel ative to(%he hanpness of the fastener. In many cases, a special anvil is
required t"RYUSBBPY t he back side of the sheet which cooperates with the
configuratiaon on:the driven, piercing end of the fastener so that the

penetratiHgE%Qéldgﬂgiﬁ¥Eﬁgﬂgﬁinch into the sheet. The penetrating end of the

fastener may be heat treated to a hardness which is greater than the hardness
of the struct urldis imenten cktondgdssiensrhwbichiiey ke tpshedie pehest by ©rgblyven. Despite

the past 20efforts in this field, there still exists a need for an econom cal
and ef f ectdmphedding themtintg ¢hp mgjerial of the sheet as the penetrating end of the fastener deforms

thereby resisting withdrawal of the fastener from the sheet.

10 BACKGROUND OF THE INVENTION

A significant shortcoming of concealed head self-clinching studs and standoffs is that
a hole must first be counterbored using a flat end mill wherever a fastener is intended to be
installed. Past efforts to design self-piercing or self-attaching fasteners which do not require
a hole in the substrate material include nails and rivets which can be driven into soft substrate
15 material relative to the hardness of the fastener. In many cases, a special anvil is required to
support the back side of the sheet which cooperates with the configuration of the driven,
piercing end of the fastener so that the penetrating end deforms to clinch into the sheet. The
penetrating end of the fastener may be heat treated to a hardness which is greater than the
hardness of the structural metallic member into which the fastener is driven. Despite the past
20 efforts in this field, there still exists a need for an economical and effective self-attaching
fastener which does not require a mounting hole or a specially configured supporting anvil to

achicve sccure attachment of the fastener to the supporting substrate.



fastener which does not require a nmounting hole or a specially configured
supporting anvil to achieve secure attachnent of the fastener to the
supporting substrate. SUMVARY OF THE | NVENTI ON The present invention
can be enbodied as either a standoff or a stud and has a clinching profile,

but i ncl udgsvg QW biFng g padiggcedge ahead of the clinching feature, and the
center of The fTastener 1s holTow to reduce the projected area being pressed

Into Fhe et al ’Thgﬁgs%rt 91v@1|1t oﬂWaﬁ EJ etﬁ@otd?eld ag L@Yé!rh?&&dotfﬂﬁ aGRALAA hsta the part.
Knurling of the shank, rather than on the displacer, creates torque

resi stance,. Ww. J I e ' o] r t hat needs
to be pr escélggléﬁréﬁgh@ggﬁﬂ’rdgsggg%%ﬁrg I?Jndé gaﬁ%gg% l?kg%éﬂ{%et %ﬁ%g&%g ’eﬁﬁlg\l “rmuch
greater hardness. differential betwe anel ‘and.clinching. fastener is
necessary AU TiaNT KaC BaeUP BRI Ths MRk sy P ogine piested e B° at s

har depi ng. ditionally, .the effective depth of the displacer 10 .ring is very
Chi n 81 nodo AP i SR abi e kSt Tarar gt e bt e PRIt oF cenent

of this ripg, is necessary to kccp.it fromshearing off during jnstallation,
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t hi ckness whi ch does not get enbedded into the sheet. The piercing function of
the pr esemeeqlsat@b@ﬁ@ﬁseéwﬁgﬁé@r&ceE%én%ﬁaé@aoqsavlthem‘)éerb%muﬁlggr@?terl 8y i ng a
hole. As the fastener is pressed into a flat sheet of netal, the |eading edge
of the shahftcrenftabbatyyecnandl aaé clinPhimg hastaaey iapecgssatyhiuc hibegreplst yaeu ok ed to f1 ow
upward within the fastener into its center. An undercut on the outside of the
shank is frjteréad dishleeenichandiveyk hadening: shlgmnalbt, de offovinwalcpthiofithe dishkecarnder cut .
Torque resistance is achieved by knurls on the shank. As the part is being
presded i ning it hey gtieshcd tot msch wetked displantnyenit iy rpjuaice, las/cdirsghfacechent2d net al
fills the undercut, closing in above the knurls. Because the attachnent

f eat ures ahi ringatcedsal angep heroaikhsartg oSuduiriag ensallatidnecith@sbehedennparre t he
surface area and dianmeter is the greatest, a very strong joint between the
fast ener ahdaddit®nRABGpoitihgatbdri@V&ding to its thickness which does not get embedded into

the sheet.
The piercing function of the present fastener eliminates the need for counterboring or
15 drilling a hole. As the fastener is pressed into a flat sheet of metal, the leading edge of the
shank cuts the surface. The material of the shect is permitted to flow upward within the
fastener into its center. An undercut on the outside of the shank is filled when the displacer
presses metal downward into the undercut. Torque resistance is achieved by knurls on the
shank. As the part is being pressed into the sheet it is locked firmly in place as displaced
20 metal fills the undercut, closing in above the knurls. Because the attachment features are
located along the outside surface of the fastener where the surface area and diameter is the
greatest, a very strong joint between the fastener and the pancl is achicved.
More specifically, the inventor has created a piercing fastener being attachable to a

panel and having means for attachment of a device thereto comprising a barrel having an



More specifically, the inventor has created a piercing fastener being
attachable to a panel and having neans for attachnent of a device thereto
conprising a ban-el having an axial throughbore and an outside surface
extending froma top end to an open bottom end thereof, said throughbore

i ncl udi ng A iHSERLNRhhd & oukste! SATRExBh@AE 18 23bp 8ndA0kh BHRAARKbIWQRA t her eof
termnating at a sharp circul ar edge for penetrating said panel. A

reinforce gﬁ%}hof?&kd tﬂfoggllﬁg‘?ég%ﬂugi?lg %@Hn& &%P&Piﬁ&fas&?ﬁiﬁrﬁ&%}%tgw)ﬁ&g g?lﬁulﬁf ace near a

bottom en er eof , el ng the | argest dianeter sai d fastener

and havin J 0 r [ ecel a i ng
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i ncludes an, annul.ar bottom surface for.forcib def arm ng the panel. An

under cut orisCHnEhy AR APGHN{ AE%L RertOhE Pl R Ll B Sl e

di spl acer for receiving.a.cold flow of deformed panel terial. Aplurality of
ol By bt ahraf Brencty bl SeghiTacal ShoRER ISEETSE Dol ow t ha
undercut on said external surface. The teeth extend to a greater dianeter than
the under dif" Bt REFEINGOTPRSABINTY aaﬂlé@éw fSHa%tqu@nﬁg@ﬁfyab?&Wt Acthatdr ext ends
downward and inwardly fromsaid teeth termnating at a circular cutting lip at
t he bot t orfNEriss gp a@wiarba%%ﬁéfape for éorpipydsfrmpiedhchangl. FAdStndpisrt reovief er abl y
used with a panel which is a nmetal sheet. 15 The top portion of the

t hr oughborlecatagdypnile euiridauaidce igmipdisialoeclew theclinmtaaer fPoreceyitey Fdé flawiofh woul d
therefore attach the device to the panel. The teeth can be triangular knurls
wi t h shar pleéuiged panial mitepdnd phuatliey ofreiadlnestending ¢itremfastteheethias lapgypddi ed. The
triangul ar shape of the knurls is provided by a flared | ower surface of the
under@ut abowdiaghdbddve thechiaddrer odiszié cttbypalyetfamw. iThe tctth dk&od kd 4 @t@empi er ci ng t he
sheet, the barrel inner wall is cylindrical along its bottom portion 20which
ext ends t alidthe@ecrpharitd ngleedgeut afe of heset diatretegthiah fhe displakérngh @famifdrextendier cut wi t h
the defornmed panel material is facilitated by an outwardly flared | ower

surface ofdobsheatdnale isitrdly fdnt fidSedtie epadbtindae b ofreul@cpttiak Nip Agthabott@asid one
enbodi ment of the invention in detail, it
of the fastener.
The present piercing fastener is preferably used with a panel which is a metal sheet.
15 The top portion of the throughbore may be threaded to provide attachment for a device which
would therefore attach the device to the panel. The tecth can be triangular knurls with sharp
edges which penetrate the sheet as the fastener is applied. The triangular shape of the knurls
is provided by a flared lower surface of the undercut above and the chamfer directly below it.
To facilitate piercing the sheet, the barrel inner wall is cylindrical along its bottom portion
20 which extends to the piercing edge of the cutting lip. Filling of the undercut with the
deformed panel material is facilitated by an outwardly flared lower surface of the undercut.
In this respect, before cxplaining at lcast 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



is to be understood that the inventionis not limted in its application to
the details of construction and to the arrangenents of the conponents set
forth in the follow ng description or illustrated in the drawi ngs. The
invention is capable of other enbodi nents and of being practiced and carried

out in vard-QuReYRY f thWraRingh  TRSint QtiBRis RSBl Lbddihdes fl-as&Rs o9y and
term nol ogy enpl oyed herein are for the purpose of description and shoul d not

be regard ac@i%e(i An'aicglirfag outﬁf?‘%a%ﬁﬁ ?ﬂﬁ?lés h%l?@, 11%&0' ﬂe%dér&o&&ﬁaﬂﬁ%gmgehlo preciate

that the conception, upon whi scl osure Is base y readily be

utilized ARd ?ergﬂl%io%é/feg%{ogf?cﬁhquﬁ iag%ﬁqge glf';ngste %? Eles?}iétﬁ;gltaﬂa ?l?dulc{'l%tt BQ ds, and

systens for carryi e Several purposes o present 1nvention. It is
i nport ant - takrlgerd%g?lr il hat the cl ainms be regarded as including such equival ent
const ruct i'6HS I e OF AT tas they do not depart fromthe spirit and scope of the

presepnt inventi,on. 10BRI EE DESCRI PTI. OF.TH WNGS. FIG 1.is .a partial
sectional fr ontASéP‘étVgio?%ﬁlqﬁgg'\’/\}%ﬁ“t“ﬂ@ymﬁg“t‘aéﬁEﬂaag?AC‘?nr‘fSpt}oﬂv‘@r‘?Piw G T1ais an
enl argenenf, porti.on of Figur,e as. shown in that fjgure, FIG 2 is a
parti al séﬁfﬁfoawalls ?%S%f{afnaé?@@ﬁﬁf %‘6 Tizpeap sty thedspseftyng of BRSSP or appl yi ng
the fastener., 15FIGS. 3a, 3b, 3c and 3d are partial sectional views of the
i nstall at ir@ﬁh@c@(ﬂy}éﬁﬁ%e_ms for carrying out the several purposes of the present invention. It is

important, therefore, that the claims be regarded as including such equivalent constructions

insofar as they do not depart from the spirit and scope of the present invention.

10 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial sectional front elevation view of the fastener of the invention.
FIG. 1a is an enlargement portion of Figure 1 as shown in that figure.
FIG. 2 is a partial sectional front elevation view of the installation setup for applying
the fastener.
15 FIGS. 3a, 3b, 3c and 3d are partial sectional views of the installation sequence.
DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to Figure 1, a standoff fastener of the invention 11 is shown in a partial
sectional view. The fastener includes a barrel portion 13 which has an internal bore 19 open
at the top end and bottom end. The bore in this embodiment includes internal threads 15 to
20 receive a like-threaded fastener for attachment of an article. The base of the standoff
includes a reinforcement collar 17 which provides the structural strength to receive the
driving force necessary to install the standoff and to control the deformation of the

penetrating end of the fastener 16 at the bottom.



DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Referring now to Figure 1, a
standoff fastener of the invention Il is shown in a partial sectional view.

The fastener includes a barrel portion 13 which has an internal bore 19 open
at the top end and bottom end. The bore in this enbodi nent includes internal

threads 15 to ZQR@CRI V& enlhbkRed HkERHEH FASE ENRLhdWRpratd AchiMBNhe Of an article.
The base of the standoff includes a reinforcenment collar 17 which provides the

struct ural (BLESAGLDY diond ERALHST hRSHRbN N LGRS ORCOSHRInbAnicsHRH! the

standof f an. ormation o e penetrating en e fastener
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of reduced di ameter which |ies between the displacer 27 and outwardly flared

teeth 25 tden ppgeecuf A% of reduscd diswetenybichdiesherugenths digdacet 27 e apGHIInT ~ t he

fastener once it has been installed. In an alternate enbodi nent (not shown),
the bore dbexl taeth 225baehit vk absoapseriel thissiptapiafion efdheisterss Phegrit kaid t he
outside surface of the barrel is threaded, providing a nounting stud to
recei ve arbeeminetahel. [ly an hitcezedieempadmpens (Tohshasyna timutore does not exRndjupwar@ depi cts t he
installation setup for applying the fastener of the invention. The fastener 11
i s fadbci blbeyapiphd ethferocracns babt aiBBthbyutpdessfangoffthabamrcbis3lreddedtprapdihg es downwar d
mounting stud to receive an internally threaded part such as a nut.
Figure 2 depicts the installation setup for applying the fastener of the invention. The
fastener 11 is forcibly applied to a sheet 33 by pressing fixture 31 that applies downward
force F to a reinforcement collar 17 at the base of the insert. If force F continues to be
15 applied, the cutting lip 21 begins to penetrate into the surface of sheet 33 which is supported
on the backside by anvil 37.
The installation sequence is shown in Figures 3a-3d. As illustrated in these figures,
the cutting lip 21 at the leading edge of the shank cuts into the surface of the sheet 33. The
softer material of the sheet is permitted to flow upward in the center of the fastener and also
20 around the outside surface of the shank which includes radially projecting triangular shaped
knurls 25. The outside of the shank also includes an undercut 28 which is filled when the

displacer 27 presses the metal downward into the undercut as it closes in over the knurls thus

locking the part in place.



force Fto a reinforcenent collar 17 at the base of the insert. If force F
continues to be 15applied, the cutting lip 21 begins to penetrate into the
surface of sheet 33 which is supported on the backside by anvil 37. The
installation sequence is shown in Figures 3a-3d. As illustrated in these

figures, the cutbiRgke, Itﬂeﬂ?o%%mﬁé istBfsideatisnBusgdoe Ry Ifke fhrpkseris i nto the
surface of the sheet 33. The softer material of the sheet is permtted to flow

upward in tlﬁre PEmEJ‘rﬁg{é&ﬁ%%‘ﬂfﬁcﬁﬂ&hs%&&aﬁ QLAH Qadflﬁ?' ccat Sc{n(&&@ surface of

t he shank udes ra y prolectlng tr angu ar s ape nurls 25. The
out si de Ofsggfamﬁ@g# f{h%&d . %ﬁﬁ@tﬂeg R0 U 2 Bathlnl fgf L4 ©d vhen the

di spl accr presses ownwar undercut as It closes in over
the knurls_thus Iockln ar t refor th oregoing is
const der ety 1EH AP aGRTARG C%f%’nglzr%%S&“%ﬁleersno%%cf%‘?wgs PiGonbiEnt BLr Ther
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in the art™ e rportpdio. lmevafing the seape PHOGIVERIAENt i on" t o the exact construction
and operation shown and descri bed, d accordin all suitable nodifications
and equi val ent éV@ﬁw? cf sdsteagvad desie 1oy Rmf?%%/%b&%te§8&ﬁet9ﬁhq he

i nvention. is clainmed as being new and desired to be protected by
Letters Pdfwisd S&‘Festlh@fﬁ’}rlﬁ"fsed States is as foll ows:



CLATMS What is clainmed is: 1. A piercing fastener being attachable to a panel
and having neans for attachnent of a device thereto, conprising: a panel;

an el ongate barrel having an axial throughbore and an outside surface
extending froma top end to an open bottom end thereof, said throughbore

i ncluding an inner wall of increased dianeter and piercing neans at a bottom
portion thereof termnating at a bottom nost sharp circular cutting edge for
piercing a top surface of said panel CcLAIMS a reinforcenent coll ar

| ocated at the base of the barrel extending radially fromsaid barrel's
out si de surfaceypsaighiRad el extending upwardly therefrom said collar being
the | argest dianeter of said fastener and having an annul ar top surface for

reciving a dowpwar dfx%ﬁéﬁg tﬁﬁtefméﬁb@ﬁg%ﬂ&hﬁbl@ﬁﬁ ;?a;ﬁkl_sa‘d%%ﬁi?ge @9 ns@Qutting a top

surface of the pane e fasténer 1s i nst al Into the panel;

an a””“'aQnQ&ﬁR%ﬁ@%ﬂm@k@ﬂ%ﬁm!%&?Q@%g#”“Ediately bel ow said collar and

i ncl udi ng an annul ar bottom sur or forcibly deform ng said panel;

an under cut groove go%%fed on said outside surface inmediately bel ow said
di spl acer for receiving’a cold flow of defornmed panel material; a

I it f iall t ' [ nf tial teeth | ted.i diately b
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di ameter than said undercut but being of |esser dianmeter thap said displacer;
and extending from a top encJJ to an open botto% end thereof, said (gl‘nroggl?‘jaore inclucﬁlng an inner P '

wall of increased diameter and piercing means at a bottom portion thereof terminating at a
bottom most sharp circular cutting edge for piercing a top surface of said panel;

a reinforcement collar located at the base of the barrel extending radially from
said barrel’s outside surface, said barrel extending upwardly therefrom, said collar being the
largest diameter of said fastener and having an annular top surface for reciving a downward
pressing force and a bottom surface for abutting a top surface of the panel when the fastener
is fully installed into the panel;

an annular displacer flange located immediately below said collar and
including an annular bottom surface for forcibly deforming said panel;

an undercut groove located on said outside surface immediately below said
displacer for receiving a cold flow of deformed panel material;

a plurality of axially extending circumferential teeth located immediately
below said undercut on said external surface, said teeth extending to a greater diameter than
said undercut but being of lesser diameter than said displacer; and

a frusto-conical chamfer extending downward and inwardly from said teeth

terminating at said circular cutting edge wherein the length of the barrel below the



a frusto-conical chanfer extending downward and inwardly fromsaid teeth
termnating at said circular cutting edge wherein the length of the barre
bel ow the reinforcenent collar is |less than the width of said panel. The
fastener of claiml wherein a top portion of said throughbore is threaded.

3. The fastener of claim| wherein said teeth are outwardly convergent
triangul ar knurls. 4. The fastener of claiml wherein said panel is a

met al  sheatinforcement coblar i¥ Gs fhasiRREAthQF sd gin).| wherein said inner wall is
cylindrical and coaxial with said barrel at said bottom portion thereof and

extends to thejedgerRf fag@hedl ofMhitd NGhdrkiR-a top portion & safﬁhﬁroﬁ@%%ﬁrl?fhréﬁﬁecpl aim |
wherein said undercut has an outwardly flared | ower surface. A

pi ercing fastener bejng@id:3pha Fwﬁ&efﬁ sRan&th é&@gut%n\@lﬁ&)nvf‘rg&ﬁ tﬁa%%l%t t achment

of a device thereto, conprising: a pane ngat e barr el
havi ng an ,gufsi de surface extending fron1a top end to an open bottom end
t her eof

4. The fastener of claim 1 wherein said panel is a metal sheet.

5. The fastener of claim 1 wherein said inner wall is cylindrical and coaxial with
said barrel at said bottom portion thereof and extends to the edge of said cutting lip.

6. The fastener of claim 1 wherein said undercut has an outwardly flared lower
surface.

7. A piercing fastener being attachable to a panel and having means for
attachment of a device thereto, comprising:

a panel;

an elongate barrel having an outside surface extending from a top end to an
open bottom end thereof,

a bore including an inner wall at a bottom portion thereof terminating at a
sharp circular cutting edge for piercing a top surface of said panel;

a reinforcement collar located at the base of the barrel extending radially from
said external surface, said barrel extending upwardly therefrom, said collar being the largest
diameter of said fastener and having an annular top surface adapted to receive a downward
pressing force;

an annular displacer flange located immediately below said collar and
including an annular bottom surface for forcibly deforming said panel;

an undercut groove located on said outside surface immediately below said



a bore including an inner wall at a bottom portion thereof termnating at a
sharp circular cutting edge for piercing a top surface of said panel;

a reinforcenment collar |located at the base of the barrel extending radially
fromsaid external surface, said barrel extending upwardly therefrom said
collar being the | argest dianeter of said fastener and having an annul ar top
surface adapted to receive a downward pressing force: an annul ar

di spl acer didpaReefol Reatinga comedivairabrhel pweisaitdiagol | ar and including an
annul ar bottom surface for forcibly deform ng said panel; an undercut groove

l'ocated on said outgheegusiRmay ieﬂ'@i?cﬁﬁ%aéil%hbﬁfé?ﬁltiQWeéﬁildiateﬁlirﬁrﬁbcﬁ&t@l& for
receiving a cold flow of deforned panel material; a plurality of

axi al 1y exjpRdiBurfdbic s%fd%&%eh?a'l surREL, gaih %%L&%nh zlﬁq %‘ei?cklydigﬁét&%eﬁlai d

undercut on said external surface, said teeth extendi 0 a greater dianeter

than sai d YpqanGul b@ﬁ%%@legger hiﬁ@?t%‘f thg{(\) I i?rgacgﬂgnd sai d displacer; and

a frusto-conical chanfer extendi ng wnwa Inwardly fromsaid teeth

term nating at said_circular Gt ttientg{te%ggle wher eidrglmé he lcﬁn%ng of tn] barr el

bel ow t he rei nforcefren to'((::%'i“faéf R RN ﬁéjﬂWPWer wrdtheor Sal 8“85"'& 8. The

fastener of claimyZ erein said outside rface.i s, threaded. 9. The fastener
ro oy Terpfnol b el Tl R et aB D RRE AR S g vl BEOR e
reinforcement collar is less than the width of said panel.

8. The fastener of claim 7 wherein said outside surface is threaded.

9. The fastener of claim 7 wherein said teeth are triangular knurls.



