DOUBLE FLUSH CLI NCH STUD RELATED APPLI CATI ONS The
present application is related to provisional patent

wa@appbiocmri on serial nunber 60/620, 345 entit| edPCDUSINNE036366
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Flush dinch Stud® filed on October 21, 2004, priority
fromwhich is hereby clainmed. FIELD OF THE | NVENTI ON
The present invenhoYBIEFEUSH CIONGSSgUEy s for
securing two sheefs of netal face-to-face. It further
relates to fasteners that provide a flush attachnent
to the sheets by deformation of the sheet material.
BACKGROUN ENTI ON AND PRI OR ART Mbst
c&&%ﬂ%&z@ﬁm = s are fastened together using
rivets or spot welds. These nmethods of fastening, )
howev eThe peasenttapplication isviplated 0 PradsionRah patent 4?@11%38'8? serial
wel ds | eave a weld scale and burn the surface of the
s heabé. 60BDY, 345adntitlag“Dsoutid BlasnGlinadf Stedt filed onDadteef 1, 2004,
materials which are not easily welded, such as is the
CBGritY i Which it ALl PelaifiedSt m | ar material s.
Furthernore, the burned sheets may | eave an
unaccentahl a i.G appearance. Rivets can perform
?Ili” i;. @P?E qu |ulﬁft(?}§ they do not |eave a fi n!osh

ush wi the surface of the sheels which
requi r dikePresept iBvREOR FRAPLI TAYRRETS QL sSgUrIng ﬁ%?ﬁgﬁ?e% 6t metal
alternative, adhesives or other bondi ng agents such as
e feitosfacearit fethes edgtestovfestenrert thatproside adlusk attychmpnt to the
messy and very costly. Additional nethods such as

TQRBscks By08df6Imatidn OF tHeQsht® ntdierddl s

BACKGROUND OF THE INVENTION AND PRIOR ART

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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together and Henrob style fasteners deformthe sheets
bei ng attached. Allowing for rotation is al so
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additional feature of rotation can only be

acconplished by a rivet which does not instal

f 1 ush. U.SpaRat 81242362 4@ Dapetdischbspy edoublesiiekdimnch type insert
doubl e-sided clinch type insert which installs between

t Glﬂngl RGBS bgﬁ)ilé?:g thOIHREL bR YRNGT  HEWEVeR, tAEr@ af@iyiny problems
probl enms and di sadvant ages of the Dupree fastener. For

exa e, 1t allows_ for i.nstall@ti £ : :
e bt QS Rubles SRR R Rl Ry PR installation of
j oi ned not hing additional can be jnsert o

t pelongistengr, dlge e thetfact thas @n%\?‘a ﬁbeaeg%araggg%f %%@giaﬂ@tlonal
and installing the Dupree fastener using nore

etdri 5d iasdrtedrbetiesen theah Thiyatse negatesitid iadyantagetaf aupigading and
fastener nust be the same thickness as the width of

t iRt RhO Bl pRRERiiéner Abiflg foradflivientyiioldernttbehnigues.em addition,

fastener may be nodified to permt rotation by

r &%Wm%gqsgeﬂw Jnuétrblel‘??aﬁ{? t&fgﬁr&ég@ defeidih dtBe Estbisthédg

clinc IS|gn|f|can aken and fail after

nuer ou cles. Jhere is therefore.a ne i.n the. .

F sheste i KAt s Ao e oy Rl By Brion
proy|Qe§ flush finish on both nmetal sheets, with th
adgliremoving a kewtl iy eneotf the derutsy the retaue clipgh ‘P’B‘t‘lgﬁg&ﬁﬂc‘mﬂy
and avoids the weld scal e or epoxy ness of the

afvanreeaid fai aflef msteoisgycleet hods. SUMVARY OF THE
I NVENTI ON The present invention provides an extremnely

si mpl e Rl pRefbR 4 RRdaRMeast R fdaRed sédlrihd ewa ketdl clieets
a fastening nethod which secures two netal sheets

h
facetp- face. T eyl [ ' ' : -
S5k AT AP B T B Shacdin

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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di aneter so that the stud may be pressed into suitably
di nensi oned hol es of aligned sheets in a single

wWEe@souT0g7 operation. As will be nore fully deseeT/bsm05/036366
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herei n, double flush attachnent is provided w thout

the need for the heat of welding or the ness and

exdiging paailelsheds haviggiligped gfertuess cdafpoising tishankotiavirigen head at
surface of the sheets being bonded. Mre specifically,

t NG BRPhALANNdBATatdRY bisslitd oftd, HRCKReal bRRg aFEbEn t
fg?f0|n%ng paraﬁf%ﬂ ghé@?%@ﬁaGing aligngg aper?ﬁ?ﬁga P

conprising a s k, havj a h
ey 4t e SIS v Eet et AR B S, Ad PRl sroove

i spl acer, .a top, surface, .and bei.ng of the |argest, ..
e s ToREed RETROSly bAOP PEfiny ﬁ‘&f@lﬂ&%&%a&“&g\%s*oﬂamﬂef
the shank is |ocated i mediately bel ow the first
dianplaaeamdhiisplacer an fhershankdpeatest imegiintely belowoiig first undercut
di spl acer on the shank | ocated inmedi ately bel ow t he

f i gr8dve AVRE QUecOidadiMBetbANls Warthe dicarithniitameA s¢cond sadercut
than the first dianeter. A second undercut groove on

fji ‘%% AHtnk ghié&tqgfo%gteg m@éi%ﬁ‘ DEIREIHRWeb A E§ARRH and the

acer, an e endcap Is IFocated i nmedi atel y bel ow

t he .under cut qrooye d.is of lesser di er :

S GUD 81 EBIe Jame D Fele S EREF BB Riar1HSg didtfeer
opposi ng pl anar circular top and bott surfaces. The

i rthamthie vecond slisphnser. | Bhedasiensr afrdeally W%F gpeeineplanar
form ng an assenbly wherein two netal sheets are

j adifealdr top dndd@ttoar fuafaeescont acting rel ationship, the

first sheet having a first hole therein including

si dewal s WiinEle QEEHABYis SHRmtaBbIR) dniplaldd @ffoiniiag bh asembly
under cut groove of the fastener and wherein the second

SRRl A BB AR et
sheet having a first hole therein including sidewalls which 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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second hole therein of |esser dianeter than the first
hole in the first sheet and is concentric therewth.

| esser di anmeter than theCT/USRD5/036366
hol e and i ncl udes sidewal | s which occupy substantially
all of the second undercut groove of the fastener.

Tiap Shés acutebtively etistigiaed betsiernthicdehtefthe fistdnenandope second
surface of the first sheet being coplanar with a top

f’ LEAG le?e o?ﬁ%égéeeﬁfoar%{ pi@&ﬁoiﬁ@@&ﬂ@ﬁt pdrieeadbiasRighidue

€ endcdp enelf being flush or sub-flush

Wi t he hottom surface of . th n : i

r Fi%gqrﬁ‘ ?qsgré{%qrve,vﬁsg}agsyv@(ﬁ@gt %p}ﬁgn ec}lgpg{&ieg h Icl)%ve
can alternatively be underfilled with the material of

t let@p sheet respectively, while maintaining a high
pushout strength. Wth this alternative, thetop sheet

i s ef f @ompared withcosterafithepridrertaserited @bpeaspchs thedDupree
fastener and the second sheet while permtting a

SELRAG, Rle\prbsehCOnWntioRpshadds thesdvantapa obinstating fionhihghop of
due to the larger dianmeter, and hence, displ aced

xﬁ}leu Hgééﬁértdotglglt%ﬁérg RafbSRLAGES 'naaﬂfI p § lof Whultifte FReneE as

e prior art desc ed above such as the
Dupree fastener, .the present. invention provi .
aé‘?f%fﬁfl-aégd’é‘lpnﬁk'sfhfl RTeSTygt WY%"Prﬁ’é‘%th%”‘BefS%t %’i IES lg&aeﬁsd()f

therefore can be installed in_any patter n nul ti pl

! Hotseomishad a6 Sha SaonbehartGaB SaNsLer (b hp Boutshanidorhe
invention only requires a mninmumthickness of the

S eaeumer i eahstare is instalieiddind isthesecandshens. Pscs Regording o the
the | ower shank of the fastener if the fastener is

it g&ﬁ{eﬁﬁéneg willibghdr8 ﬁil@?c}el‘éﬁﬂjéﬂ Belohe te toplshert isswnedinidriigtween

e I nvention as W be nore fully described

? ﬁlléeol}/veggfogﬁ@figgﬂ%rr]?ﬁ t}lessego% ts h&.e q‘hﬁ?e\‘\ﬁﬁ@thteq&[) El’?eiéﬁ’%&fotate

second ‘sheet. This perm
top sheet to rotate . e .
ﬁpeely by underfilling the undercut while maintaining a high push-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.



freely by underfilling the undercut while maintaining
a high push-out force and flush installation. Fromthe
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enbodi ment, it will be appreciated by those of skill

in the art that the objects of the invention have been
?@ééuﬁfhowmerﬂm@mwmﬁs invention will be

escribed with the reference to a specific enbodi nent,
the fgllow lWPL# @B clirehistldustithétnvestion with ehe displacers
[ nven&%l%%eéﬁ%alg@g%g%“p{)%mbglcor?st rued as limting the

i nventi on. élgﬁrigjs nodi fications to the present
i AGAREPISHS ACH. rade to the preferred embodi ment by

those skilled in the art w.thout deparfin romt he

true Shpguret2 inndightHpet top et(ﬂ@dffdrﬂ?é?ﬁ’ﬂ‘?%bﬁ‘.e"‘i R‘R/? FFP‘%‘e"Ome"“’r
noted here that for better understandi nrg%I i ke

Cianp@RAdt: Svitrthe easiviradpetuisy of tveo shettertededasiensdr al s

t hroughout the various figures of drawi ng which

f ol | owDESGRL RTaMh1 She SedaoRRAMDNGE hErptaliation bthe isvedton
view of "the clinch stud of the invention with the

dé)sgrlteacers and undercuts indicated. Figure 2 is a
r RS ont t op expl oded assenbly view of the clinch
connector in

calignment with the recejyj s of

two shiigee 41s3 Sleﬁté‘f'@n%‘ W Shﬁ"ﬁ'ﬁgzﬁ%relg%ﬁgg ggﬁ) %egﬁ[desi de

sectional view of the installation of the invention by
pinselativg. of Eheymwentioni s a si de sectional view show ng

the resulting conpleted installation of the invention.
Figure 5 is a side sectional view of an alternate embodiment of 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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Figure 5 is a side sectional view of an alternate
enbodi nent of the invention in which the clinch stud

wo gooms0al | ed into a blind hole in the second RBEBES2005/036366
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DESC_RI PTI ON OF THE PREFERRED EMBODI MENT Referring now
to Figure 1, the present invention is a clinch-type

f RsémN@eetiall®inp dife firsDadvandiee dinching fafire of thezoangstarso
and rel ated undercuts 14 and 16 coaxially adjacent one

L hEbuoiipe first pair 13 and 14 being larger in
3&§netergt€an the other pair. The fastener ?s

term nated .at .t he. bottom b ; : :
tst ruct 8}? E%p‘f?tleg LERY 3ta agﬁlas n 11§ﬂ£<ﬁ{°{i%ﬁ%e]1$ & @%225 pgg%hv\zelevr\{hlgh
op surface 18 and a bottom surface 19 of endcap 17.
Abrestsdbamclineh cppaactor f thejpveshier L mo shepol il feheet
alignment with the clinch connector of the invention
biis@allatfow v Rg. applaited showsthebtinestiorsplanpdcationrnd forcafathe
shown separated in this figure for illustration only.

;Elgxc& %g?l'f'%f‘cﬁtwlﬂEWis%tﬁﬁl%QO shefrt Andcdetsirl sheétgn&tle bodnestod 11

a |;feLent di anmeter which correspond to the

[ aneters of. the respecti i S: . .
ok TRRSL 5o RN S s o
sheet is greater than the dianeter of. ho 4 i .

t R adidrehishescthe reitoginrleHn 9 TR AR IHEs 4 gherein the top
clinching feature of the connector to pass through it.
Adisplapércinddintlerchi dincleing thartop nEthaltwarshests 1 beipg bpaded and the
applied to punch 21 which forces the clinch connector

.‘Jflo&é}ﬁi ;a'ra\éeﬁaﬂﬁmdéﬂeu't SihRItedeel$ clinchngtoZhagmind theet 2.
installation anvil 23. The arrow shows the direction

o 0P8 o IG5+ 5t DB ALLPEDpEAROR) it

© osﬂge%sc ‘tt)e%romlellocked together by the cold flow of metal by the top head/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 flush in 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



is applied by a single application of force during a
pressi ng operation agai nst anvil 23 which achi eves the
w0 e®aisiony i nstallation as shown in Figure 4 wWer/E51905/036366
the top displacer and undercut clinch into the top of
the two sheets 1 being bonded and the | ower displacer

1 apsliowisietlaims idmdit Rpet @ysivylethi nch into the second
sheet 2. Referring nowto Figure 4, after the pressing
operation is conplete, the sheets becone | ocked
together by the cold flow of netal by the top
head/ di spl acer 13 forcing the cold flow of netal 25 of
the top sheet into the top undercut and simlarly the
cold flow of nmetal 26 is displaced by displacer 15
into the bottomundercut within the second sheet
| ocking the clinch stud of the invention into both
sheets, thus joining themtogether. 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
di aneter such that they are underfilled by the
material of their respective sheets, the present
i nvention provides a |ocking pivot whereby the sheets
may be attached flush in a controlled manner while
providing for relative rotation between the sheets. It
shoul d be understood that there may be ot her
nodi fi cati ons and changes to the present invention
that wll be obvious to those of skill in the art from
t he foregoi ng description, however, the present
i nvention should be limted only by thefoll ow ng
clainms and their |egal equival ents. CLAIMS What is
clainmed is: 1. A clinch-type fastener for joining
paral |l el sheets having aligned



apertures, conprising: a shank having a head at one
end and an endcap at the opposite end; the head being

w@2dosi0$107di spl acer having a top surface and beP@yUs1v65/036366
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| argest dianeter of said fastener; a first undercut
groove on said shank | ocated i nmedi ately bel ow sai d
first displacer having a fGUAIMSIi aneter; a second

di spl acer on said shank |ocated imediately bel ow said
first wigesQulim8d gove having a second dianeter |ess
thag saidkf:rst di anmeter; a second undercut groove on
sai d shan ogat.ed I onedi LV [ é;@,{gj-

di spl ag'er; éncg%{:iﬁg'pg %%eglspfogi%?lgg lplglxr/ér{#élg’?]gettiﬁy beellhc‘)g\?ved
sai d second undercut groove and being of |esser
OFREA Sy COTRISIER| d second di spl acer. 2. The fastener

of claim1 wherein said fastener further includes |
opposi ng, phahenk hevipg aheabatansiend and ae erdcap at thg @pposite end;
fastener of claim2 wherein said surfaces are

circul ar. 4theARadbégghlifiyst disphiper igiving:a tbheurfastaad beingfthe
claimljoining two netal sheets in face-to-face

Cﬁ%&{lﬁi@ﬁ%&%&%&&@éﬁéﬂda first planar sheet having a

fir e therein inc i ng sidewal | s which occupy

substantial | u&l | eor];utsga}i)gvef c'mr sa H0de [O%H{ed%&ggigteﬂr below
IS

sai d fasten&

said first displacer having a first diameter;
a second displacer on said shank located immediately below said
first undercut groove having a second diameter less 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.
2. The fastener of claim 1 wherein said fastener further includes
opposing, planar top and bottom surfaces.
3. The fastener of claim 2 wherein said surfaces are circular.
4. An assembly, comprising:
the fastener of claim 1 joining two metal sheets in face-to-face
contacting relationship;
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
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a second planar sheet joined in face-to-face relation
to said firstsheet, said second sheet having a second

whedoe/oster ei n of | esser di aneter than said fi rBET/E81085/036366
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in said first sheet and being concentric therewth,
said second hol e being of |esser dianeter than said
f itest, skialsecond dhdeaiving & sabond hbls thereiotof bessagljameter than said
substantially all of said second undercut groove of

Saisthbia s SHE ﬁrst sheetldifd REBIBALNtAE thetewith, daidMbeoad holetring

top surface of sald fastener is flush with a top

f f
{jl acegff)img erahafm Z{ﬁ%t%?e 2h\‘dl uswggld%ﬁgﬁ?ﬁgif?gfn surface
f d d sheet., 6., Th cl 5
RO A PSP SEif e TR Bl BT ul ar . 7.

The assenbly of claim4 wherein the second hqgl e

blind Kol e iThe assemblyedislain Hewlereip therigp sa@%@rﬂfﬁﬁ/ldé?ste“ef is
claim4 wherein the first undercut groove of said

f AG4LEWRA ait6p Qfrfaselbf daid fist stebetarel arendfach of sead endcap of said
under fi IIedpby the material of the first sheet thereby

gﬁagi@ngf ﬁgﬂuﬁﬁmﬁ la R ttbAL B Y cd Bt daﬁlnseQ&{d’\ﬁl@ét sai d fastener

The assenbly of claim8 wherein
o 21, AR S s
wth the material of sal d first and second sheets
r espdet i vel y.

7. The assembly of claim 4 wherein the second hole is a blind hole in
the second sheet.

8. The assembly of claim 4 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.

9. The assembly of claim 8 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.



