| CLI NCHBROACH CONNECTOR 2 3 RELATED APPLI CATI ONS 4 The present patent
application is related to U. S. Provisional Patent 5 Application Serial No.
60/ 650,519 filed February 8, 2005 entitled "CinchBroach 6 Connector,"
priority fromwhich is hereby clainmed. 7 FIELD OF THE. | NVENTION 8 The
present invention relates to non-defornmable fasteners which are 9 capabl e of
affixing two sheets of material face- to face. Mre specifically, it relates
10 to fasfeners that pass thk REHEA] M 898 n two sheets of
material in which 11 the joinder to the fastener is acconpl i shed by the
deformati @n of the sheets. 12 BACKGROUND OF THE I NVENTION 13 It is known to
fasten two sheets together using rivets, however these 14 fasteners have

t heir drawbagkg ATeEbhappitioayripgave an unaccept abl e aesthetic 15 appearance
since they do not Teave a finish which is flush with the surface of the 16
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appl i ed under high pressure, The Dupree fastener 20 can only be |nstal | ed
bet ween t he dhwatgonprigritydiomewhish isvedreby chimed| i nch/ br oach 21 fastener
installs fromthe top sheet of the two fromthe outside, permtting the 22
i nst al | at 7on RRELDOOE THRINVENTIONany array of parts. There is therefore a
need in the 23 art for an insert that can join two sheets which are

conposed @f a W deryegRg@nShvention relates to non-deformable fasteners which are
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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 fasteﬁers 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.
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24 different materials while providing joinder of the sheets with a flush
final finish. 1 1 SUMMARY OF THE | NVENTION 2 The present invention is a
connector insert that can be installed into two 3 panels, one non-netallic
and one netal, effectively |locking themtogether and 4 finishing flush with
the surfaces of each panel. It attaches the panels nuch Iike a 5 rivet and
may be utilized as a replacenent for rivets which | eave a protrusion on 6
t he surfacks GUMMNARY AR SHRHANEN Nsh attachnment is desired. It also
replaces 7 bonding agents such as epoxi es which are nessy and costly. Thus,

the present 8 i nvambipassehtiabentibs isfd cehestbt sdrbthatredrtte iastalleddntonmioal | i c
surfaces wi thout epoxy 9 ness or rivet protrusion. The present i nsert can

atso install bl SnbhbAthddhCulfbod ml BRI akind FaHkagAdanauL of des of

the netal sh cénp ete ree A knur dtothe nmet al
di spl acer of t.he, .co aus n con ectl Ri vets do
not provid‘g hf"éh]aﬁ?‘u“ élﬂ? r%ﬁg%tca—rega'lﬁ“e Rg‘%ﬁﬁﬁﬁf’@&? ?’uc ﬁppllcant
has devi sed a clinch- type fastener for 14 joinin aral l el sheets
face-to-fate Rashang mni eptizeday 2 (plasemeriipl dyFigWw; glcgﬂ%mam@nmn% a

di spl acer head at one end and an endface at the opposite end, the head 16
bei ng a di&pl dwesurfaessi afghappicivererd o flushuatizabmetrisl dépiied.g 11t dbe ﬂep]lagast di anet er
of the 17 fastener. An undercut groove is |located on the shank i mredi ately

bel ow the ‘heaﬁondiﬂ%ag"é?ﬂs dicRbyb glﬁ%méswvmh aréinddshyarRPdRgl TRUDiRGRBIAE teeth on

a portion of the shank are ocated i nmedi‘atel y bel ow fhe ‘undercut

groove. Th | than the
di anet er f Wﬁ%@eﬁ%ﬁ&ﬁ&%ggé %‘Q&el esagagﬁgn ¢ iéﬁfa@ﬁ%ﬁl%{ui%ﬁ%{y t he head.
The endface is adjacent to and i nmedi at elg/ bel

9  mess Or rivet protrusion. The present insert can a 50 mstall 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. An undercut 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
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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 assenbly

i ncluding the fastener joins two sheets in face-to-face 2 | contacting
relationship further conprising a first nmetal planar sheet having a first
2 hole therein including sidewalls which occupy substantially all of the

first undercut 3 grqove af .the fastener. .A second non-netallic,planar
sheet is}oi q’ﬁgf‘“gﬁi&nﬁ}w r cﬂmpﬁ?”éﬁ?gﬁtmeﬁi pfaﬁar %e?re@lavglﬁé"‘eqr?t t he
second sheet having a second hole therein of lesser 5 dianeter than the
first holZe ihwletherdin instudingesitevahiaiwhich egcunyritbsientially el of Biwifi# undersuts
broaching teeth of the fastener being enbedded into the sidewall of the
second 7 3nhol goovd6f the astanes. a8 ewind nba-nicsilie planar shedtlisipnediin faceo-faceer
surface of the first sheet 8 and the bottom surface of the endface is

flush w t/h gl%giaﬂﬂﬁ ShithSHE BAE ?hété% thd\@cSREQRE: &vﬁ%eﬁgecoﬂ@hﬁi ?Ll‘léil'%illi'gﬂe?gelt‘) Ce)Wi ng

drawi ngs an escription o e preferred enbodi nment,

appr eci ated those of skidl, in.the t . j . i nvention
12 have bee naé‘@ﬁﬁeé%agh%ﬁrﬁ fole Wgth%sre% gﬁﬁﬂ %pn‘gﬁeeﬁ%é] gor?%\?\'} tﬁﬁtﬂgeé% éﬁg 2}?‘? bed with
the 13 reference to a_ specific enbodi nent, the follow escription is
i || ustrath vebropchingtecthotiths apenes belpgen dM‘nﬁo&hBéldEWﬁggﬁtg‘éﬁe“%‘ limting
the invention. Various 15 nodifications to the present invention can be
made to the plef €he togh sorfbodofithe fasteper ig Susihoile as kirder sutfica of the fisttshegtt hout
departing fromthe true spirit and scope of the 17 invention. It will be

noted herge tdialtihé BEtBEhEIcelWTRY Gldeded iy Mushivikeh Aospenwiftse of the sdddndesi gnat ed
by the reference nuneral s throughout the various figures of drawing 19

whi ch folgl OWheet.

10 From the following drawings and description of the preferred embodiment,
11 it will be appreciated by those of skiil 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. Tt 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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20 BRI EF DESCRI PTI ON OF THE DRAW NGS 21 Figure | is a front el evation view
of the connector of the present invention. 22 Figure 2 is a top right front
expl oded assenbly view of the invention 23 installed in two panels. 24
Figures 3 and 4 are front elevation sectional views showing a two-step 3 1
sequence of installation of the invention in one enbodi nent thereof. 2
Figure 5 is a front elevation view of an alternate enbodinent. 3 Figure 6 is
atop rightl f requensgef sutdlatiersefibe inveitéw ipfona gmbpdigtentthereofl enbodi nent of the
invention installed in two panels. 5 Figures 7 and 8 are front el evation
sectional vi ews shPgunRe B atfvent le@ftiortviee @l emaleerndte iebbdikdeat.i on of the

i nvention in an alternate enbodi nent thereof. 7 DESCRI PTI ON OF THE PREFERRED

EMBODI MENE 8 The f : ' ' 18 Shpdigent s of the
i nventi OEE 9 in wh?l ﬂwhfggl\}g??l%glﬂi?tg%@ggéd géragml glgqewﬁégf I n onag@errbodi ment ,

the inventjon i.s 0 .shor t t al d which jncludes a displacer and

under cut éd‘t o?{gb e‘ﬁﬁﬁ‘?f"ﬂergﬁ%Bé‘&ﬁ’ﬁﬁﬁgﬂb%’ﬁP%ﬁiSat the other end. This is
shown in the followng Figures 1-8 12 wherejn the displaces and under cut
clinch intlo the shégvesdand@ aie fiorbeletabion sectipnaladeynhdowing iwestep- 4 depi ct

t he enbodi nent where the top sheet is netal and the 14 bottom sheet is

pl astic ard tsequenbodimtlinticthofshe inveRigninas aeidaehembotieent Eherenfent i on
utilized in an application where the top sheet is plastic and the bottom 16

sheet is met abESERTREICEY OFTPHEPR EIERRED FMBODIMENENbOdi ment may be
utilized where the top
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
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18 sheet is netal and the bottom sheet is conposed of a non-netal 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 dianmeter of the insert. An undercut groove
17 on a shank |l ocated i medi ately 22 bel ow the displacer head is of a first
diameter. A portion of the shank inmredi ately 23 below the undercut groove
17 i ncl udek astisplp¢ey head Bin T hrgingaroensificad 3tisistredimely phiacent shedhrpashies di anet er

of which is greater than the undercut groove 17 but Less than the 4 |

di spl acer heagortidn o the insegaeshinkendfiaplnk3 i s i nmedi atel y adj acent the
broaching 2 portion of the insert shank and is planar. 3 Referring nowto

Figures 2,33, and ﬁefetrg%ntﬁ'ﬁ%soi}q 7e08 ?fanaﬁetﬂerégﬁﬁc%aﬁéﬁpf‘ﬁle ifkefSAGRD! € two

sheets 23 ‘and 25 is s sRown 1 Figure insert i1s 5 applied to
two sheets, having, .ali d . clycular. apertures 24 and 26, hol.e 24 being of 6
| arger di ahet %ﬁse‘%WSﬁwﬁgfe@t%a%ﬁg%wﬁ'léﬁéﬂ%@ e B G‘lﬁr“ésgl%és and 4, the
insert is 7 pressed into the two sheets between a novable ram 31 and an
anvi| 33. s i to Bve sheptshaviag aligned sirpwlercanertues2drapil B6yhelp g beingohid t he
material of the top sheet 34 flows 9 into the undercut groove while the

teeth of tdhe hrgadinzerpRntiod2ef Thdheasillagthatedin Fidited Dhad 4 e imsedls wal | 35
of the hole in the second sheet, thus joining both sheets. 11 Referring now

to Figures; 5- ess%ﬁ iﬁtﬂ?lﬁéﬁvosgh@lth%t&e%?Uﬂ%vaﬁl@%\? 14l B YRGP33 - As sHfwrd S

enpl oyed except that the attachment features of the insert are reversed in
order 13 so that the,insert, , be used i,n cases e the t heet is of
a non-col o f |Gy EH® ga%ﬂl?sﬁft 1%@%%1’13épﬁlr%@th%wateﬂﬁg}zﬁ%@ﬁcﬁisﬁgg‘tf%‘? net al .
In this case, the fastener as 15 shown in Figure 5 includes a topnost
portion of? t hiatasthamedérat sigoes whiterihe teegpof 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 attachxﬁent 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 shownin Figﬁre 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. Reférring 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 in Figures 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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16 surface 51 and axially extending broaching teeth 53. This top portion of
the shank 17 is the largest dianeter of the insert. Immediately adjacent the
broaching portion is 18 a displacer 54 and an undercut groove 55 which is
foll owed by an endcap 57 being 19 the |east dianeter of the insert.
Referring nowto Figures 6, 7, and 8, it wll be 20 readily understood by
those of the nechanical arts that the application of this 21 enbodi nent of
the insertt 60 to shdetlselodimentsIhon theettiagh léraercmopnivgdiolthemden 22 in
Figures 7 and 8 will achieve the attachnment of the two sheets face-4o-face

with 23 bl usbwhi gkt 49 hb®h id Fighhe 20t & aliswidentbie slindhirig featseef the ksveghown i n
Figure 8. This is 24 simlar to the assenbly process of the first enbodi nent

in Figureg 3 gn té-pta%eth&d‘%h ROtAy %‘ég{%&ﬁ e § B 7, BRRls A?@gttéchbér ger

nmounti ng hol e than ower s as shown In Figures 2 and 6 allow ng the

clinching feature of the.lower 3 sheet.to pass thr h i}, epicted in

Fi gur es 34anoslnf‘,ﬂ%lﬂ§’f"r’lsthéﬁ’étgt°§eHFeémﬁg PREARY™ "SS Rt 1{1?@5 s# ﬁnﬁ’ttﬁeone pressi ng
operation. As shown in Figures 4 and 8, the 5 broachi n% sectign of _.one end

| ocks intd tHsowbipgsecten efrmeenddodn inta shrnan-melabsheet s Thessams tiapaslet i on of

t he opposite end | ocks into the metal sheet. 7 Thus, the object of the

i nvent i on éhasclinele gectichio€thedppositerend tlecka mntd tisemetat siwet. 8 can be installed into
two panels, one non-netallic and one netal, effectively locking 9 them

toget her face-to-fage WaidbRcl bf¥he Hvegidd hiabedd ddhidbe iPblehleda ingerfages of each
10 panel. O her advanfages” and variations on the device described and

depicted i

Gepn ot 51 By O03 o 5RRRSANS i, Bt i e o
o the pr 8cribemoBRPTahearReECoi hie oS tind fusiavitine oufide surfes i "® Chanoes
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 time

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.



14 those of skill in the art fromthe foregoing description, however, the
present 15 invention should be limted only by the follow ng clainms and
their legal equivalents. 6 1 CLAIMS 2 Wiat is clained is: 3 1. A wunitary
clinch-type fastener for joining parallel sheets face-to-face 4 by direct
engagenent therewith, conprising: 5 a shank having a planar top surface at
one end_and an endcap at the 6 oppo Lé nd; 7 a plurality of radially
pointiné broaching teeth | ocated inﬁg ﬁ%gly 8 bel ow said top surface,
each tooth extending axially along a top portion of said 9 shank; 10 a

di spl acér on saiWhahasgleimed By a radially extending flange greater in 11
di aneter than said endcap and |l ocated i medi ately bel ow said teeth; and 12
an undegcut groove hadiungaryphiosh-typefadenenddr|jsiniiglyatadiet shektsyfagsatoafatel 13 to
sai d endcap and being | ocated on said shank i nmedi ately bel ow sai d

di spl acgr fiQrdireddergBE&hatit figbrévielecdmipkiciygof material di spl aced by said
di splacer. 15 2. The fastener of claim1 wherein the endcap is imedi ately

bel ow the 16 undercufg Bﬁﬂgﬁng%%la%art &uHB&! £0RE oRf arkd A Rddaptangi n the
top surface and the endcap are 8 circular. 19 4. The fastener of claim3

mhere|n6sa%%p58&6%8{tlon is the largest 20 dianeter of the fastener.

7 a plurality of radially pointing broaching teeth located immediately

8  below said top surface, each tooth extending axially along a top portion of said

9  shank;
10 a displacer on said shank being a radially extending flange greater in
11 diameter than said endcap and located immediately below said teeth; and
12 an undercut groove having opposing side walls substantially parallel
13 to said endcap and being located on said shank immediately below said displacer for
14  receiving a cold flow of material displaced by said displacer.
15 2. The fastener of claim 1 wherein the endcap is immediately below the
16  undercut groove.
17 3. The fastener of claim 2 wherein the top surface and the endcap are
18  circular.
19 4. The fastener of claim 3 wherein said top portion is the largest
20  diameter of the fastener.
21 5. An assembly including the fastener of claim 1 further comprising:
22 two sheets in face-to-face contact joined by direct engagement with a unitary
23 fastener of claim 1;
24 a first planar sheet having a first hole therein occupied by the top portion of

25  said fastener wherein said teeth are embedded into side walls of said first hole; and
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21 5. An assenbly including the fastener of claim| further conprising: 22
two sheets in face-to-face contact joined by direct engagenent with a
unitary 23 fastener of claim1; 24 a first planar sheet having a first

hol e therein occupied by the top portion of 25 said fastener wherein said
teeth are enbedded into side walls of said first hole; and 7 1 a second

pl anar sheet havi 0.0 axl d’ng:]q,rggnﬁ 1 Mgt aid
first hSI%€“% @%a@sﬁ%@{lﬁg?%éﬁo&lgz@% tgeeljgglnlg)ékgr %1?% ncl u ilngsmgefpts)tfned si de
wal I s whic occupy substanti al | |. of ,sai,d.under.cut groove by a cold
Fow of 2saihalecanttistange. it pirond hale indhuBE EpHBET HoGinel SRUP "L & “The
assenbly of claim5 wherein saijd second hole is of |esser, 6 djanmeter than
sai d fiBst aseupy, supstantiatiyeallpfsadpingersut glogyabpa apld flomnok said sespndstiettace of
said fastener is 8 flush with an outer surface of said first sheet and

sai d endeapnatsrifllcasdedwiytshidatispbaeer 9 surface of said second sheet. 8

5 6. The assembly of claim 5 wherein said secoﬁd hole is of lesser

6  diameter than said first hole.

7 7. The assembly of claim 6 wherein the top surface of said fastener is
8  flush with an outer surface of said first sheet and said endcap is flush with an outer

9  surface of said second sheet.



