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1 DOUBLE FLUSH CLINCH STUD 2 3 RELATED APPLI CATI ONS 4
The present application is related to provisiona
pat ent application serial 5 nunmber 60/620, 345 entitled
"Double Flush Cinch Stud" filed on Cctober 21, 2004,
6 priority fromwhich is hereby clained. 7 FIELD OF
THE | NVENTI ON 8 TheuBL FSENISHOIGNGIPSTUR ates to
fasteners for securing two sheets of netal 9
face-to-face. It further relates to fasteners that
provide a flush attachment to the 10 sheets by
defornatlon_of the sheet material. 11 BACKGROUND OF
LANARAAPBLIGABIOIND 0R ART 12 Mbst commonl y, netal
sheets are fastened together using rivets or
vel ds. Thbpssentapplirdtionfs rélated do Prryisionshaatent, apnb@ﬁéwtl ﬁe‘ﬂaﬂ
dr awbacks i nasnmuch as 14 the spot welds | eave a weld
S fidhBeraMb 043 dnfiled tDéubbeFlosh CliechsStedt fled Sp @ctaber 81,1204,
15 is also not effective in sheet materials which are

n is the 16 case with ver
tﬁ ﬁg%dée(s& m Fﬁere%‘ﬂéﬂégl s. Furthernore, the bur ned
Sg&:@éﬁiﬂﬁﬂi@ﬁ@ unaccept abl e aesthetic

a performa simlar function

but they do not leave a finish flu with the surface
of t he TohpeasentiipyestionEslatesetofasteneys #%éa%ﬁufleﬁéWP Sﬁ??tss etal
applications. As yet another alternative, adhesives or

ofhesto-f2@. HofithegragestbSasernsts that prpuide edlushattashmesic@ the
however these are often very nessy 21 and very

CQidet /by ADGintdtiOAY HERhBAGsat&ith as Tog- L-Loc(r) which

forms sheets 22 together and Henrob style fasteners

def PEERIRNBISE FrReNEERTEGE e PRIDRMRY

Most commonly, metal sheets are fastened together using rivets or spot

welds. These methods of fastening, however, have their drawbacks inasmuch as
the spot welds leave a weld scale and burn the surface of the sheets. Spot welding
is also not effective in sheet materials which are not easily welded, such as is the
case with very thin or dissimilar materials. Furthermore, the burned sheets may
leave an unacceptable aesthetic appearance. Rivets can perform a similar function
but they do not leave a finish flush with the surface of the sheets which may be a
requirement in some applications. As yet another alternative, adhesives or other
bonding agents such as epoxies can be used, however these are often very messy
and very costly. Additional methods such as Tog-L-Loc® which forms sheets
together and Henrob style fasteners deform the sheets being attached. Allowing
for rotation is also possible. Of the technologies discussed above, the additional

feature of rotation can only be accomplished by a rivet which does not install flush.
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23 for rotation is also possible. O the technol ogies
di scussed above, the additional 24 feature of

rotation can only be acconplished by a rivet which

does not install flush. 1 1 U S. Patent 3,242,962 to
Dupree discloses a doubl e-sided clinch type insert 2

whi ch {rss tPatdn$ 3 262962 fo Dhpres ldiselosesxedsublg-sideedinch type insert
However, there are many problens 3 and di sadvant ages

0 ng{cn%? l%fl@ 'B@ﬁvéceﬂ%éeﬁ%&s bERE j NI Swevek, ttleQSmbRY problems

th ?E of onl one’ fastener, due to the fact
. e e
c%‘ﬁf "B%a ﬂ%t@g‘isecgh %:{)\ag%% %*SL ﬁan:?e%lng lgglt %fg&)g% fo?'ﬂ% allaéon of

advant age of aut of eedi n% and stallin

{ auly on Fasteskn guards thedpatiaat oge ¢ we A g @ﬂﬁgma‘
addition, 7 the Dupree fastener nust be the sane

t bircheniasstedbetweenwheth.h This atsh @egasesiihn edvaitageesstofording and
finally, while the Dupree fastener may be nodified to
P&{sBttingtRé E"ugﬁé@ fafferRY ulifgRivtd@hiciemhiotemnediniuef. Inheldition,
under cuts e rotating clinch would significantly 10

‘ﬁ%@g gdsfeﬂénjergegttb% rt%@éﬁ%rtﬁigﬁne%y 64 @ -width oFRE Sorhisined

nmeans for securing two

rretal she 0 |ch r |des

g PSRy Bl e Thper s g b SRyie B el rfion
of provi di ngﬂa pivot for rotation, and av0| ds tH V\%

s bufremavingp &ryrl freene of the widerayts, Hiegrtativsclipgheyould significantly
fasteni ng nethods. 15 SUMVARY OF THE | NVENTI ON 16 The
PreaRet ardful afteafunirows yelss.an extrenel y sinple

solution to the above- 17 stated need in the art for a
fast enifg i 'ﬂg&?&‘o)@é RdEdSeMHereStol WMeanefo kecaifg two hea sheets
18 t o-face. e device is a clinching stud having

ége%fnémg? S%reo% n%afnn?sh %ltﬁ %{all Q&etslalltﬂ éﬁé@dcﬁtﬁorﬁp

resse I'nto suitably di nensi oned
holes of allgned
1

feature of providing a pivot for rotation, and avoids the weld scale or epoxy mess
of the aforementioned fastening methods.

SUMMARY OF THE INVENTION

The present invention provides an extremely simple solution to the above-
stated need in the art for a fastening method which secures two metal sheets face-
to-face. The device is a clinching stud having adjacent fastening means of differing
diameter so that the stud may be pressed into suitably dimensioned holes of aligned
sheets in a single pressing operation. As will be more fully described herein,
double flush attachment is provided without the need for the heat of welding or the
mess and expense of bonding adhesives, or deformation of the surface of the sheets
being bonded.

More specifically, the applicant has devised a clinch-type fastener for
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20 sheets in a single pressing operation. As will be
nmore fully described herein, 21 double flush

attachment is provided without the need for the heat

of welding or the 22 ness and expense of bonding

adhesi ves, or deformation of the surface of the sheets
23%oikiak perabenbeds haddnd\iligaed areiutéscatrpyising lnshankpiavoerd head at
has devised a clinch-type fastener for 2 | joining

0 L

c 2)%1% Eﬁ(ﬁ éxbdlsa{r?]lgé?lgé?#ggc hg tgpl?ézsitg B tRPRAH BERE adRSRIspIAdRE afop

o ga ' ~one ePd and an endcap at the

0 site en e [ '

E%Ert%wa ,:ggﬁf‘éﬁ? Raég:eaf et B e lplontl R i ppefipl BRove
ast ener. t [

| Gwdba ok e eI a e T St b Bprae e et

first diameter 5 and a second displacer on the shank
| andbsdcdndniplaateory thoshank loénted immadiaield belowt the figt vadescut
havi ng a second dianeter |less than the first dianeter.

A 365R VB AGEEM didmEeoleysah@nthe fiest shammdter. SA bavoat eddercut
i mredi ately bel ow t he second di splacer, and the 8

SP%&?\% dnstgla ?@ﬁgﬁﬂ&&@gg %@E&Lt)élly%iow\’tﬁer&@cdiﬁqﬁﬁﬁé&r, a(rjld the

ove an esser diraneter 9 than the secon

O SRS ea o Rl S A P RGR Wt

inventive fastener is advantageously enpl oyed,in

f cthari thg seaond sésplrsery Theofastpner eraierablys mﬁbtr@ﬁ ORPRSUEPlAE
joined in face-to-face contacting relationship, the

f i distilar fop #lddettohesdirfagesa first hol e therein including
sidewal | s which occupy substantially all 14 of the

first ungdehedativrREr Rhdidtgbasteanslopsttin thiiag n hitembly
second planar sheet is 15 joined in face-to-face

naurgefag il 48 jhidh S0 el AR AREERIANIRRD the frs

the first hole in the fjrst sh [ .
sheet having a first hole therein including si%g&alflsnvg/hilcﬁ occupy substantially all

of the first undercut groove of the fastener and wherein the second planar sheet is
joined in face-to-face relationship with the first sheet. The second sheet has a
second hole therein of lesser diameter than the first hole in the first sheet and is
concentric therewith. The second hole is of lesser diameter than the first hole and
includes sidewalls which occupy substantially all of the second undercut groove of
the fastener. This assembly provides flush attachment with a top surface of the
first sheet being coplanar with a top surface of the head of the fastener and the
endface of the endcap of the fastener being flush or sub-flush with the bottom
surface of the second sheet. This results in an assembly whereby the top undercut
groove can alternatively be underfilled with the material of the top sheet

respectively, while maintaining a high pushout strength. With this alternative, the
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17 concentric therewith. The second hole is of |esser

di aneter than the first hole and 18 includes

sidewal I s which occupy substantially all of the second
undercut groove of 19 the fastener. This assenbly
provides flush attachnent with a top surface of the 20
ffop Shees ReBlectdrly i@ renaihadibstwetrd the heddpf the fistemer aifd thheecond
head of the fastener and the 21 endface of the endcap
of : | i r fJe®miMde Rethflifts high due
H%?%gﬁy%§§éﬁ@$%%£&g ﬂ%%ﬂigggggﬁgﬁgg{. Thi s resultsgin
an assenbl.y whereby the top und t

cioB e oo hrape Pl et e AR A
top sheet 24 respectively, while maintaining a high
pusleowt.- strength. Wth this alternative, the 3 1 top
sheet is effectively constrained between the head of

t he faSbmpaed aith sohe of¢lsopribr apt delseried whpyeesysh apfhetPygyee
a strong pivot joint. Pushout performance renai ns high
diﬁ@ten@i’, R pgr&i@nt i@ fion Previdisehe advantae of @stalling filoacthe top of
volunme, of the top displacer and 4 undercut. 5

gﬂgﬁsﬁée g ?r}\getilhﬁ??oqg‘éarpée \{‘“g@?w ihQhy ?%t‘;erg S DhISE FARAYA as

pr ee ener, e present invention
provi des the advantage of installing.fromit

D desreds Rdiong vy Mermrenoreeriian ol Euics i BgGless of
pattern on nultiple fasteners as 8 desired

e soiamizshisy, and Hae goenshshech Ga0 &R EielFer Ry ED loyifr shankep the
m ni mum t hi ckness of 9 the second sheet and the

s aemer i firdhstafn isiasthlbidditiad it thasetdnd sheatie Alsoh agording to the
the 10 fastener if the fastener is installed blind in

;gﬁﬁl&ﬁﬁ?ﬁpﬁ%ﬁ Re&tore ﬁl@cﬁes&ﬁﬁ_@ beloRd tHeGop BBeet dslcontuiedtbiedmeen

_ be nore gu y descri bed bel ow, the top sheet

| i B0 G ool B e SgpRisp T R sk H8R6F et Aoare

#g‘tqfq{ygsk%ﬁg%giﬂg g@%&ﬁ%@ g@%lg S@l}'lngegl%rag gthig%gulsﬁ-out force and
flush installation.

From the following drawings and description of the preferred embodiment,
it will be appreciated by those of skill in the art that the objects of the invention
have been achieved. While the present invention will be described with the
reference to a specific embodiment, the following description is illustrative of the
invention and is not to be construed as limiting the invention. Various
modifications to the present invention can be made to the preferred embodiment by
those skilled in the art without departing from the true spirit and scope of the
invention. It will be noted here that for better understanding like components are

designated by the reference numerals throughout the various figures of drawing

which follow.
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14 flush installation. 15 Fromthe foll ow ng draw ngs
and description of the preferred enbodi nent, 16 it
will be appreciated by those of skill in the art that
the objects of the invention 17 have been achi eved.
VWil e the present invention will be described with the

& T8OREOF THE BiRRCWINGSenbodi ment, the fol | ow ng
criptiron s i(lTustrative of the 19 invention and
i s not..to A cdisklangr thd@vemtienwito the displacers
Varinggﬁﬁqﬁ%ggpﬁggﬁfgggéfﬁ tﬁe present invention can

be nmade to,tcﬁe %eferred enbodi nrent by 21 those
saadjundercpts MARAEE t wi t hout departing fromthe true

spirit and scope of the 22 invention. Jt will ge notedtr
here tFiguref2ds alsight Gent tap exrledsddassrinly K‘&Wc#r?b?)ﬁ gheoppecto
23 designated by the reference nuneral s throughout the
Viﬂra'lci%\lﬁerft ivthrtas rebivigaperigres fitwehshepis ftebedestenedy

DESCRI PTI ON OF THE DRAWNGS 2 Figure 1 is a side view

of  t hepglleNCR aatithl Gile s&Riohd Wi bbihe Mstailatitneof the invention
di splacers 3 and undercuts indicated. 4 Figure 2 is a

rebght front top expl oded assenbly view of the clinch
cORNENM 5 in alignment with the receiving apertures

of two_sheets to be fastened, 6. Figur ' i al
oi de sBeprechile SHecwetAna HEvshevige i ie ‘r‘ﬁ%‘? SpfipREtd
invention 7 by pressing. 8 Figure 4 is a side

s installagivsl of theeweioni ng t he resulting conpleted 9

installation of the invention. 10 Figure 5 is a side
sect i oRmre/s BW side seotigial eiewatfen eltbmate esmitodishent g€ the
invention in which the clinch stud is installed into a blind hole in the second sheet.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to Figure 1, the present invention is a clinch-type fastener
which has two pairs of displacers 13 and 15 and related undercuts 14 and 16
coaxially adjacent one another, the first pair 13 and 14 being larger in diameter
than the other pair. The fastener is terminated at the bottom by endcap 17. These
structures lie along a shank of the fastener between a top surface 18 and a bottom
surface 19 of endcap 17.

As shown in Figure 2, two sheets 1 and 2 are held in alignment with the
clinch connector of the invention being forcibly applied from above. Sheets 1 and
2 are shown separated in this figure for illustration only. The top sheet and second
sheet include aligned holes 3 and 4 of different diameter which correspond to the
diameters of the respective displacers and undercuts of the connector. The

diameter of hole 3 in the top sheet is greater than the diameter of hole 4 in the
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11 invention in which the clinch stud is installed
into a blind hole in the second sheet. 12 DESCRI PTI ON
OF THE PREFERRED EMBODI MENT 13 Referring now to Figure
1, the present invention is a clinch-type fastener 14
whi ch has two pairs of displacers 13 and 15 and

r Rkddshebt) 86 ving Shelfiseaitaddingl Sincliag Fabury ofitheaoanectante
anot her, the first pair 13 and 14 being larger in

d@ggﬁ&géléﬁ than the other pair. The fastener is
t¥Pr nated “at the bottom by endcap 17. These 17

Cop subt accied LRG0 Dot &R L BRI pRE AR

17. 19 As shown in Fiqure 2, tw), sheets .
hisireesithe elincheemiectoniof Hheripesntion 1L jnin é‘i‘Fe&%’iﬂgﬂf 6%“‘3# “the

i nvention being forcibly applied from above. Sheets 1
afigtalldonZanedl 23S Mwarrseshows 8 directisn of dppljcationfosforce to the
illustration only. The top sheet and second 22 sheet

L\/Ellﬂlgﬁ @Sn@c{&%ﬂcmﬁlaﬁélﬁeg 181k fsOdnddetd iRl shoéts dTaeredarector 11

fprrezponld to 23 dianeters of the

respegtjve di acers an . : : i
rhaippech R «Bp eap £0of R EY b Ak poROR SRR il
than the dianmeter of hole 4 .in the 5 %.secgn sheet

al2B awhichachigues the sesulsing anstallationas shewng Fieusg uPVg‘eEﬁ‘“ ’?’ﬁ%"f’
connector to 2 pass through it. 3 As depicted in

Fidgglaeer3ind andérost dinbiaintothefiop ofthe swashtdtelibeiog panrdsd apd the
which 4 forces the clinch connector of the invention

1#&#@@4&@@&&1 undendt am@lacaaly Slirichgitalthasdcond sirvet 2.
23. The arrow shows the direction of application of

force to the 6 clinch, £OoRIeakGeditORetatioR RdnEflett Ghe
thelfld ' e nse 3 §%ée S. The cofinector 11 S
Sr%g@fgﬁie b@o%}gz@%{eg gé;;eé]geg lrl))lﬁ glfearté{lfsﬁpv?/fof fmoertaﬁ %y %Jer tlorf)%egd/ displacer

13 forcing the cold flow of metal 25 of the top sheet into the top undercut and

similarly the cold flow of metal 26 is displaced by displacer 15 into the bottom
undercut within the second sheet locking the clinch stud of the invention into both
sheets, thus joining them together. As depicted in Figure 5, the second sheet 2 can
have a blind hole. As a significant advantage of the invention, if the first and or
second undercut grooves are of sufficient diameter such that they are underfilled by
the material of their respective sheets, the present invention provides a locking
pivot whereby the sheets may be attached flushin a controlled manner while
providing for relative rotation between the sheets.

Tt should be understood that there may be other modifications and changes
to the present invention that will be obvious to those of skill in the art from the

foregoing description, however, the present invention should be limited only by the

6



8 23 which achieves the resulting installation as
shown in Figure 4 wherein the top 9 displacer and
undercut clinch into the top of the two sheets 1 being
bonded and the 10 | ower displacer and undercut

simul taneously clinch into the second sheet 2. 11
RedIRfWihg Eait@Wint QhdTi gl @qdivaladis.er the pressing
operation is conplete, the 12 sheets becone | ocked
together by the cold flow of netal by the top
head/ di spl acer 13 13 forcing the cold flow of netal
25 of the top sheet into the top undercut and 14
simlarly the cold flow of netal 26 is displaced by
di splacer 15 into the bottom 15 undercut within the
second sheet |ocking the clinch stud of the invention
into both 16 sheets, thus joining themtogether. As
depicted in Figure 5 the second sheet 2 can 17 have
a blind hole. As a significant advantage of the
invention, if the first and or 18 second under cut
grooves are of sufficient dianeter such that they are
underfilled by 19 the material of their respective
sheets, the present invention provides a |ocking 20
pi vot whereby the sheets may be attached flush in a
controll ed manner while 21 providing for relative
rotati on between the sheets. 22 It should be
understood that there nay be other nodifications and
changes 23 to the present invention that will be
obvious to those of skill in the art fromthe 24
foregoi ng description, however, the present invention
should be limted only by the 6 1 follow ng clains
and their legal equivalents. 7 1 CLAIMS 2 Wat is
claimed is:
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3 1. An assenbly, conprising: 4 a fastener joining two
nmetal sheets in face-to-face contacting 5

relati onship, conprising: 6 a shank having a perforned
head at one end and a perfornmed endcap 7 at the
opposite end; 8 the head being a first displacer
having a top surface and ' he 9 largest dianeter
of said fastener; 10 a fi?%%g%%§9rcut groove on said
shank, ogat d ignediately bel ow 11 said first

di spl alAPt S HF IS st undercut groove having a first

di aneter; 12 a second di sp] acer on said shank, |ocated
innediéterAﬁéﬁﬁﬁmghFH“mP§n€irst undercut groove, said
second di spl acer having a second dianeter |ess than

14 sai d head fastangejoining tremetal alipgtsiiafagertotgrcoatacting
first dianeter; 15 a second undercut groove on said
shdatlonklipataaprisimgedi at el y bel ow 16 said second

di spl acer; and 17 the endcap | ocated i nmedi ately bel ow
sai d second,YRARHaVIngA ReM6Emed Beadn oRCEHMardfa peRfos@ied endcap
di aneter than said second displacer's second di aneter;

1 f LSk nar sheet having a first hole therein
i%%ﬁﬁgké%$§%bgvalls 20 whi ch occupy substantially al

of said first ung rcut gropve of. said fastener: and

21 a secon dﬁ]ﬂ head peigp é‘effc11 st dgﬁpi%c r hayigga PtSB&?%ecdéld%emg the
relation to said first 22 sheet, said second sheet
hiargeshdiametes oh saih HsENeher ei n of | esser di aneter than
said 23 first hole in said first sheet and being
concentri c tifestamndedout gradd semidhshank) lecaei immedidtelyfbelow
| esser diameter than said first hole and having
skglaRit] dspMule Rai@ G étRdercut groove having a first diameter;

a second displacer on said shank, located immediately below said
first undercut groove, said second displacer having a second diameter less than
said head largest diameter and larger than said first diameter;

a second undercut groove on said shank located immediately below
said second displacer; and

the endcap located immediately below said second undercut groove
and being of lesser diameter than said second displacer’s second diameter;

a first planar sheet having a first hole therein including sidewalls
which occupy substantially all of said first undercut groove of said fastener; and

a second planar sheet joined in face-to-face relation to said first
sheet, said second sheet having a second hold therein of lesser diameter than said

first hole in said first sheet and being concentric therewith, said second hole being

of lesser diameter than said first hole and having sidewalls which occupy
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8 1 substantially all of said second undercut groove
of said fastener, said top surface of 2 said fastener
is substantially flush with a top surface of said
first sheet and an 3 endface of said endcap of said
fastener is substantially flush with a bottom surface
4 of said second sheet. 5 2. The assenbly of claim1
whibstaintiallyadlboff saidstecarmbursistanh grooue eSsaad tastegers paid tomyurfage of
3. The assenbly of claim| wherein the second hole is
asdid tREnBOk subskanti8lly Rastseithadors hietice 0Bsadd fifdt shaes swiviod y
of claim1l wherein the first undercut groove of said

1 drA ARG ehdcaforshilifth@bmits ﬁb@tﬁﬁt‘ieﬁff B4R vitth@bottdm bisrface
underfilled by the material of the 1 first sheet

t her jding relative rotary notion between said
f%ﬁ%@gé?géﬁ%k%%id 12 sheet. 13 5. The assenbly of

claim4 whergin bo id first and. second under.cut

14" gr odves heRSRmBLr LBk MBrRore TSURH SRAT ey
are underfilled with the material of 15 said first
agitcB@cond sheets respectively. 16 6. The assenbly of
claim1, wherein the fastener top surface and the 17
fast endr en@haswembly afpbosi hyhedenrthe s¢copd holet ibabliadrhole in
surfaces. 18 7. The assenbly of claim1, wherein the

f asteinid sheg. surface and the 19 fastener endface are

circular surfaces. 9

4. The assembly of claim 1 wherein the first undercut groove of said
fastener is of sufficient diameter such that it is underfilled by the material of the
first sheet thereby providing relative rotary motion between said fastener and said
sheet.

5. The assembly of claim 4 wherein both said first and second undercut
grooves are of sufficient diameter such that they are underfilled with the material of
said first and second sheets respectively.

6. The assembly of claim 1, wherein the fastener top surface and the
fastener endface are opposing planar top and bottom surfaces.

7. The assembly of claim 1, wherein the fastener top surface and the

fastener endface are circular surfaces.



