CLI NCH BROACH CONNECTOR RELATED APPLI CATI ONS The present patent application
Is related to U.S. Provisional Patent Application Serial No. 60/650,5 19
filed Febwoany/Bs142005 entitled "Cinch/Broach Connect oPCT/Uuseeosnnidys f r om
which is hereby clainmed. FIELD OF THE | NVENTI ON The present invention

rel ates to non-defornmable fasteners which are capable of affixing two
sheets of tmaterial face-to-fgENCNIBROAPEECONNHEYORIt relates to fasteners
t hat pass through aligned apertures in two sheets of material in which the
joinder te the fastener is acconplished by the deformation of the sheets.
BACKGROUND OF THE INVENTION It is known to fasten two sheets together using
rivets, howe hese have their drawbacks in that they | eave an
unacceptagle et since they do not leave a finish which is
flush with the surface of the sheets. It is known to attach two netal
sheets wi #h an i nddetrrespaitpagans epplissation is irelated £o Bl SPravisiohdBatdnh U. S.  Pat ent
3,242,962 issued to Dupree, however the materials with which the Dupree
insert ma§ beé\ppéiedionrSeriki No.t60d63005 oHfiiskFetapalk 18e2005 anitldd fChnehd®foacimat i on
when the insert is applied under high pressure. The Dupree fastener can

onl'y be i gst adnfectbEt PGty Bogh whRAIShPQythileined as wel |, The
clinch/ broach fastener installs fromthé top sheet of the two fromthe

outsi de. per ki h i INVENTION

8 The present invention relates to non-deformable fasteners which are

9  capable of affixing two sheets of material face-to-face. More specifically, it relates
10  to fasteners that pass through aligned apertures in two sheets of material in which
11 the joinder to the fastener is accomplished by the deformation of the sheets.

12 BACKGROUND OF THE INVENTION

13 It is known to fasten two sheets together using rivets, however these

14 fasteners have their drawbacks in that they leave an unacceptable aesthetic

15 appearance since they do not leave a finish which is flush with the surface of the
16  sheets. It is known to attach two metal sheets with an insert that provides a flush
17  finish as shown in U.S. Patent 3,242,962 issued to Dupree, however the materials
18  with which the Dupree insert may be used are limited to those capable of cold flow
19 deformation when the insert is applied under high pressure. The Dupree fastener
20  can only be installed between the sheets being joined as well. The clinch/broach
21  fastener installs from the top sheet of the two from the outside, permitting the

22 installation of more than one in any array of parts. There is therefore a need in the
23 art for an insert that can join two sheets which are composed of a wide range of

24  different materials while providing joinder of the sheets with a flush final finish.



installation of nore than one in any array of parts. There is therefore a
need in the art for an insert that can join two sheets which are conposed
of a w dewpangesefssdi fferent materials while providing jporn$esccod2svhe
sheets with a flush final finish. SUMARY OF THE | NVENTI ON The present

i nvention is a connector insert that can be installed into two panels, one

non- net al lji ¢ SUNINMARY'OFAHE pi{estniorl y | ocki ng them t oget her and fini shing
flush with the surfaces of each panel. It attaches the panels nmuch like a

rivet and,may be | ] ] . I for rivets which |eave a
pr ot r usi or% o% theugljtlf!rélégeggﬁgFﬁf%lgP%gﬁé{gg%Wég% ﬂéatfcfuﬁg%mﬁﬁaﬁ%\%w Wois
desired. It al so replaces bondi agean such as epoxi es which are nessy
and costly. THRIES, ?@é‘%‘r‘@%ﬁf avﬂg%fhmﬁf@ effpctivgly locking themfogethenandnet al  and

non-netallic surfaces wthout epoxy nmess or rivet protrusion. The present
insert cad alfyushingsfiushiwithhe surfisks ofieaeb ipendl.nltzatiachealthe parels iedhlikeg t he
outsides of the netal sheet conpletely mar free. A knurl can be added to

the netal 5di sitetaed may bé belizednseeémicearusIon givets Raiich 184t AftbRusienBRCt | on.
Ri vets do not provide this anti-rotation feature. More specifically, the

appl i cant shasndeyisedofne bhAdnhitBe i E&‘a{b%emra djgﬁfsc{%ggalﬁgf/eﬂa!ézgi sheets

face-to-face having align apertures conprisin ~a displacer
i apl acer ThaV NG 48P aAgrn Srofs WBEn BRERBeY ff Pisuy) PYREE et o1 of the
fastener. An undercut groove is |ocated on the shank inmedi ately bel ow t he
head, and®a pghvgndpn tlfy‘t@%ﬁ flgst) with theanetalpad mgnisnesalie surdaceswithowrepaxypor t i on of
the shank are
9  mess or rivet protrusion. The present insert can also install into a blind hole in a

10 metal sheet leaving the outsides of the metal sheet completely mar free. A knurl

11 can be added to the metal displacer of the connector causing a non-rotatable

12 connection. Rivets do not provide this anti-rotation feature.

13 More specifically, the applicant has devised a clinch-type fastener for

14 joining parallel sheets face-to-face having aligned apertures comprising a shank

15 having a displacer head at one end and an endface at the opposite end, the head

16  being a displacer having a planar top surface and being the largest diameter of the

17 fastener. Anundercut groove is located on the shank immediately below the head,

18  and a plurality of axially extending broaching teeth on a portion of the shank are

19 located immediately below the undercut groove. The outside diameter of the

20  broaching teeth is greater than the diameter of the undercut groove but less than

21  the diameter of the head. The endface is adjacent to and immediately below the

22 broaching portion of the shank and has a planar bottom surface. The top surface

23 and the endface bottom surface are circular.

24 An assembly including the fastener joins two sheets in face-to-face

2



| ocat ed i nredi ately bel ow t he undercut groove. The outside dianeter of the
broaching teeth is greater than the dianmeter of the undercut groove but

| ess t harwoheoddiserset er of t he head. The endface is adj aeemtust@ecmanzsoo

i mredi ately bel ow t he broaching portion of the shank and has a pl anar
bottom surface. The top surface and the endface bottom surface are

circul ar.1 Anconsex€ifif ketationship dirttger compfising 2 fiest njedl planavehest ieeing aifirst
face-to-facecontacting relationship further conprising a first netal planar

sheet hawi ng,ge f}{elﬁegé in?ﬁgﬁlig}sﬂ%%hmgﬁﬁ odelipySuBdfuR] bE ofheHist AmaLRY

substantially a rst u rcut groove of the fastener. A second

non-netal,lic_plan sheet is,joined in face-to-face.rel ation w the first
Cheet . tHle SEBBROSHEGRGNE; Astiend cebr AT ubfiraPetif Brth iBel ket e
than the first hole in the first sheet and being concentric therewith, the
broachi nd t e@tationvithibe fiess shaghthaeecarl desityag 4 second e thegnaf lessf ¢ he
second hole. The top surface of the fastener is flush with an outer surface
of the fi5 stdishetet thandhe fivst ldé inohe Siost Sleeet awf beitpecancdibtsic ¢harewith,dbdh wi t h an
outer surface of the second sheet. Fromthe follow ng draw ngs and

descri ptign wrbadtig: REGf THREH st RN dddd inid the BideREIP6LHE3AdbY those of
skill in the art that the objects of the invention have been achi eved.

i e the PrESenthd YL ottt basifiedE BEMH DA altbhilr biifack ek AleficnkE:, 2

speci fi c enmbodi W ng scription is ilTustrative of the
modi 11 cath onckibe PRGom udERot B A6 Rtk D o BT OREO LR EFer
enbodi ment by
9 ° sheet.

10 From the following drawings and description of the preferred embodiment,

11 it will be appreciated by those of skill in the art that the objects of the invention

12 have been achieved. While the present invention will be described with the

13 reference to a specific embodiment, the following description is illustrative of the

14  invention and is not to be construed as limiting the invention. Various

15 modifications to the present invention can be made to the preferred embodiment by

16  those skilled in the art without departing from the true spirit and scope of the

17  invention. It will be noted here that for better understanding like components are

18  designated by the reference numerals throughout the various figures of drawing

19  which follow.

20 BRIEF DESCRIPTION OF THE DRAWINGS

21 Figure 1 is a front elevation view of the connector of the present invention.
22 Figure 2 is a top right front exploded assembly view of the invention
23 installed in two panels.

24 Figures 3 and 4 are front elevation sectional views showing a two-step
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those skilled in the art without departing fromthe true spirit and scope

of the invention. It will be noted here that for better understanding |ike
conponentwoan®/esisgnat ed by the reference nuneral s thr ®egghusatosiobzsyar i ous
figures of drawi ng which follow BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1
is a front elevation view of the connector of the present invention. Figure

2 is a top risghlenté ofinsteRiondEeheindaiBh n YheiSdih&f thépygntion installed in
two panels. Figures 3 and 4 are front el evation sectional views show ng a

two- st epsgquence q:_fi%er%ti?L Iﬁ%H ?&a?xfc:nkzpsgv (!)fh\ﬁgigt%.hﬂ& cj:rﬁl%oc%fi"lge mbodi ment

thereof. Figure 515 a front elevation view an alternate enbodi nent.
Figure 6 i,s a top Light .front . | oded .assenbl y.view of ap alternate

engodi man? of thg |1$}88|§t1?6ﬁ03 gé{%g‘{qngaxgl?ﬁeﬁms yiew iaggﬁggaty and 8 are
front elevation sectional views showing a two-step sequence of installation
of the i ndentanhedinenaf thetieventerinstabetintwotpantler eof . DESCRI PTI ON OF THE
PREFERRED EMBODI MENT The fol |l owi ng drawi ngs depi ct one or nore enbodi nents
of the ingention iRigwss Thnd Barefasitelsatdestitml fiets/shdeingd. tworstgne

enbodi ment, the invention is a short netal stud which includes a displacer

and under gut sab,ABEoLNEtaldn DI MORGENBH P ﬁlt]egﬁhéé‘%mf)@&mgﬁt}}ﬁé eGfid- This is

shown in the followng Figures 1-8 wherein t I spl acer and under cut

clineh TnGo thes CRAAON6F 12 bR ERRED BMfopMENT

8 The following drawings depict one or more embodiments of the invention

9  in which the various elements are labeled. In one embodiment, the invention is a
10 short metal stud which includes a displacer and undercut at one end and a
11  broaching portion at the other end. This is shown in the following Figures 1-8
12 wherein the displacer and undercut clinch into the sheets being affixed to one
13 another. Figures 1-4 depict the embodiment where the top sheet is metal and the
14 bottom sheet is plastic and the embodiment shown in Figures 5-8 show the
15  invention utilized in an application where the top sheet is plastic and the bottom
16  sheet is metal.
17 Referring now to Figure 1, this embodiment may be utilized where the top
18  sheet is metal and the bottom sheet is composed of a non-metal such as plastic.
19  The insert includes a displacer head 11 at one end and an endface 13 at the
20  opposite end. The displacer head 11 has a planar top surface 15 and is the largest
21  diameter of the insert. An undercut groove 17 on a shank located immediately
22 below the displacer head is of a first diameter. A portion of the shank immediately
23 below the undercut groove 17 includes axially extending broaching teeth 19, the

24 outside diameter of which is greater than the undercut groove 17 but less than the

4



anot her. Figures 1-4 depict the enbodi nent where the top sheet is netal and
the bottom sheet is plastic and the enbodi nent shown in Figures 5-8 show
t he i nverwoanoaussi4szed i n an application where the top ®heats2es/opi3asti c and
the bottom sheet is netal. Referring nowto Figure 1, this enbodi nent nmay
be utilized where the top sheet is nmetal and the bottom sheet is conposed

of a non- net adisslaseh hail O, aPid ifisertl&HAIFIB IS ink&didtelg adpcslit SR Besdhidpead 11 at
one end and an endface 13 at the opposite end. The displacer head 11 has a

| anar top s [ ﬁlhﬁ l. t diameter of the insert. An
5ndercut %r ogé/éermﬁo%ﬁ]eg&gﬁasﬁi oéia{?é@g%mredi ately bel ow the di spl acer head
' ' ' . t.i. f th hank i pmedi ately bel ow t he
under ct 6 sove 17RFRGINEARE IGHES 2chetd: G %8P BEBRR ALESEET 2490 1 he
outside dianmeter of which is greater than the undercut groove 17 but | ess

t han t hedidspl zssemblh ésel sheets 2Bnandi 2fsie shovem dAssteoviBiniBgurepthe atseitys adj acent
the broaching portion of the insert shank and is planar. Referring nowto

Figures 25 3,apgiﬂéc_lfjotv&d"ﬁfheé{ﬁth‘ifiﬁ%'hiig}i%dercﬁlﬁkeaﬂeﬂﬁ%rst24?a?adt2@, Rsi8 erbLigg oo
sheets 23 and 25 is shown. As shown in Figure 2, the insert is applied to

two sheet g hayj | | kC. per &ur 4 -and (gl 24 being of

| ar ger di z?me?l \é{tg%? ﬁignlﬂe%g?lgdn%ie %ﬁ]{’e%ags I?IPTtLFPz?cﬁgtPaé%’r?%?ﬁ’ %rrtgg mﬁelgrlﬁd 4, the
insert is _pressed. ,intg the two sheets between a novable ram 31 and an anvi |l
33. As shdwn PSSl giip thegwo sheets Retwyeen pangvableirn plappen eavibdd Anehavat eri al
of the top sheet 34 flows into the undercut groove while the teeth of the
br oachi ng 8poriniFaguref, thaénssttanforably applied and the material of the top sheet 34 flows

9  into the undercut groove while the teeth of the broaching portion of the shank cut
10  into the inner wall 35 of the hole in the second sheet, thus joining both sheets.
11 Referring now to Figures 5-8, an insert similar to that shown in Figures 1-4
12 is employed except that the attachment features of the insert are reversed in order
13 so that the insert may be used in cases where the top sheet is of a non-cold flow
14 material such as plastic and the second sheet is metal. In this case, the fastener as
15 shown in Figure 5 includes a topmost portion of the shank having a planar top
16  surface 51 and axially extending broaching teeth 53. This top portion of the shank
17 is the largest diameter of the insert. Immediately adjacent the broaching portion is
18  adisplacer 54 and an undercut groove 55 which is followed by an endcap 57 being
19  the least diameter of the insert. Referring now to Figures 6, 7, and 8, it will be
20  readily understood by those of the mechanical arts that the application of this
21  embodiment of the insert 60 to sheets 61 and 63 by the high force pressing shown
22  inTFigures 7 and 8 will achieve the attachment of the two sheets face-to-face with
23 flush final finish in the outer surfaces of the sheets as shown in Figure 8. This is

24 similar to the assembly process of the first embodiment in Figures 3 and 4.
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into the inner wall 35 of the hole in the second sheet, thus joining both
sheets. Referring nowto Figures 5-8, an insert simlar to that shown in

Fi gures Iwo 2&/@opbsoyed except that the attachnent feat eceasedostohzs9d nsert
are reversed in order so that the insert may be used in cases where the top
sheet is of a non-cold flow material such as plastic and the second sheet
is metal.lln thisloheth enttodinienss, eheetopahees havwlarger mcgmtieg Role Akdnides a

t opnost portion of the shank having a planar top surface 51 and axially

ext endi ng2 br ¢aed sheettas BhdwibR Fidite$2 bAP6 RAGWIng Q}F]é;él'nuﬁﬁ Z&ﬁﬂ% oifﬁe}l@%ei ar gest

di anmeter of the insert. Immediately adjacent "t roaching portionis a

di spl acer;54 r e Bb ich.s foll d by an endcap 57
bei ng the | eesigétégg? g?rsg?%r%ﬁ%? itt't %‘3%%@%6?9{1 ie%gfegﬁra[ngg? hB%V@SetﬁEﬁﬂt@gﬁ 7, and
8, it will be readil ung]erstood.by t hose of the npechanical arts that the
appl i cation 8'?“"?‘14!‘%0%%6' HERIEHINE IPSTatiqR e s sBown i Eigues 4 apd 8athe 63 by t he
high force pressing shown in Figures 7 and 8 will achieve the attachnment of
the two sheebroachipg sewionsf enevendiotksiste the nah-nfetalisbéet antht lseme titeras shes f aces
of the sheets as shown in Figure 8. This is simlar to the assenbly process

of the fi6st cimihadetianndf theoppogite exd Bekidtodthk mdesheegnbodi ments, the top
sheet has a larger nounting hole than the | ower sheet as shown in Figures 2

and 6 al lpw ng thqpgsi i Lur e 0. pass, Lhrough it.
As depicted in Fi gu?%éﬁggﬁéﬁ% Ofg;a%lolg}"ﬁltlgﬁgé{%eg%ﬁé\{etﬁggﬁée&ges? n%ﬁlﬁr&%ggusl y
ures 4 and 8, the broaching

w th one pressing ratjon. As shown in Fi
section o%) OE%A lgeﬂlgg)tg@%cﬁg{q tm"opaf‘ﬁ@ ?ﬂ?rfl-oﬁé‘f‘%tﬁl%g fBS pneynetal etfsctivelt loglangs t he
clinch seézt ign of the opposite end: |locks into the nmetal sheet.
them together face-to-face while finishing flush with the outside surfaces of each

10 panel. Other advantages and variations on the device described and depicted in the

11 drawings will be apparent to those of skill in the art without departing from the

12 nature and spirit of the invention disclosed. It should be understood that there may

13 be other modifications and changes to the present invention that will be obvious to

14 those of skill in the art from the foregoing description, however, the present

15 invention should be limited only by the following claims and their legal equivalents.



Thus, the object of the invention has been achieved to create an insert
that can be installed into two panels, one non-netallic and one netal,

ef fecti vewp 2b@aissrag t hem t oget her face-to-face whil e fi mrcshisSegefbassh wit h
the outside surfaces of each panel. Other advantages and variations on the
devi ce described and depicted in the drawngs will be apparent to those of
skill in the art wi thout departing fropaiMe nature and spirit of the

i nvention disclosed. It should be understood that there may be other
nndifications and ch Qgﬁs ta.the present invention that will be obvious to
those of <kill in 9 & t he foregoi ng description, however, the
present invention should be limted only by the l,| owi.ng cl i d their
| egal equdval ent s.1CLAI P@SClmhttYHesfa%F%ﬁrg%‘éoing‘.g @_rallkf)g‘epl}slg%%ftyg‘écefngas\lﬁl er for
joining parallel sheets face-to-face having aligned apertures, conprising:
a shank havi atigreddipspli@seonipeisiigat one end and an endface at the opposite
end, the head being a displacer having a planar top surface and being the
| argest dianeter of theg shast RVaz a displaedBeaidt oge end end acatdéateanttwai d shank
i edi ately bel ow said head; and a plurality of axially extendi ng broaching

teeth on a porg%g{g, &b, ﬁ@g}g@% g%aé&qi._ai/iﬂgﬁ%ia%ﬁdoy shgh@ridhRingnder cut

groove. 2. TREPPast ener her el n e outside dianeter of the

7  largest diameter of the fastener;

8 an undercut groove located on said shank immediately below said
9  head; and
10 a plurality of axially extending broaching teeth on a portion of said

11  shank located immediately below the undercut groove.

12 2. The; fastener of claim 1 wherein the outside diameter of the

13 broaching teeth is greater than the diameter of the undercut groove but less than
14  the diameter of the head.

15 3. The fastener of claim 2 wherein the endface is adjacent to and

16  immediately below the broaching portion of the shank and has a planar bottom

17  surface.

18 4. The fastener of claim 3 wherein the top surface and said endface
19  bottom surface are circular.

20 5. An assembly including the fastener of claim 1 joining two sheets in
21  face-to-face contacting relationship further comprising a first planar sheet having a
22 first hole therein including deformed sidewalls which occupy substantially all of
23 said first undercut groove of said fastener; and

24 a second planar sheet joined in face-to-face relation with said first

7



broaching teeth is greater than the dianeter of the undercut groove but

| ess than the dianeter of the head. 3. The fastener of claim2 wherein the
endf ace iwoadjcasens to and i mredi ately bel ow t he broachipog/uysesosioassof t he
shank and has a planar bottom surface. 4. The fastener of claim3 wherein
the top surface and said endface bottomsurface are circular. 5. An

assenbl yj i nghdadlishid sebshdl sheétanRoing Afsecdndindlelhere dTdeds¥adigheref thah Baid
face-to-face contacting relationship further conprising a first planar

sheet hayin st . [ el i i I kch occupy
subst anfil)'/ al §/S%gHe %%a@gﬁ}sﬁ S#’%Er?%‘?d Eer%%%fcdcngfgﬁtgrg6%\?%91%@%%?}5&%2@ et‘?leédr{v!arand a
second p| anar, . sheet jqined in face-tos-face rel.ation wth said firstsheet,
sai d secdnd sdfi&astengy %e'ab%@eéﬁﬁoritﬂ%({%“ﬁ@ﬁéﬁﬂ 5?00|ngi\lng di aneter than said
first hole in said first sheet and being concentric therewith, said

broachi nd teeth 6f saiThefsssmbheof drimfgvhertiasaiddirstishestinmets] ansliaid  of sai d
second hole. 6. The assenbly of claim5 wherein said first sheet is netal
and sai d5segégoild shegils non-memtioet al lic. 7. The assenbly of claim6 wherein
the top surface of said fastener is flush with an outer surface of said

first shget and ghe bglhte%ggeﬁjrl'ﬁ}f Shiftlc WhRdEinGRTRGEthse &t dRIMaMbddd i@n out er

surface of said second sheet.

7  flush with an outer surface of said first sheet and the bottom surface of said

8 endface is flush with an outer surface of said second sheet.



