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1CLI NCH SPOT BEARI NG 2 3 RELATED APPLI CATI ON 4Thi s
patent application is related to provisional patent
application serial 5nunber 60/745,897 entitled "Cinch
Spot Bearing” filed on April 28, 2006, 6priority from
whi ch i s hereby Claigifﬁgﬁgﬁggtggﬁﬁﬂggf | NVENTI ON
8The present inventi tener for
joining two sheets of 9material which also permts
relative rotation between them Mre specifically, it
10relates to a clinch-type two-part fastener which
prRELATED APPLIIATIQN € j oi nder of 11two sheets in a
singl e pressing assenbly operation. 12 BACKGROUND OF
THE | NVERT b &8t apBRERIOS il &lit&?%%b@l%@nhl%aE&@ aép’iﬁﬁﬁ‘&i §ial

arts the need for a fastener which w |l 14rotatably
jol ve . eet
PR LA B THES, .,

thrust heari Ies of such structures are
165 HBWA PB?WE%E#HW§%DH3@H§ Patent 4,582,435 issued to

Davis entitled "Pivot 17Bearing.” Another such devi ce
i SEIeErOF e IMVENSIONAat ent 5, 860, 780 i ssued to
18Lenac et al. In both cases, a riveting type process
I S usedThoprideat Rivomesn reiatdyes a Faeentd &r jéikgmabahedts of
sheets or a rivet type fastener as depicted in the

P 8tiajl hibe ARG g@rtrnlgs%iatlgé“?d?atﬂlfn ﬂelﬂﬁ tRYmL ?vf[ﬁe gﬁ'é‘blﬁcally, it

their di sadvantages whi ch 1 nclude t e I nabi |
211%%12\/ I de ﬁgghe I | Itxgig-tpalst%)s?ernaeg’ W%Pchbp%gy\ﬁgsnthte Igoe[ataglee%lﬁder of

two sheets in a single pressing assembly operation.

BACKGROUND OF THE INVENTION

There is recognized in the fastening arts the need for a fastener which will
rotatably join two relatively thin sheets of metal. These fasteners are often
referred to as pivot bearings or thrust bearings. Examples of such structures are
shown for example in U.S. Patent 4,582,435 issued to Davis entitled “Pivot
Bearing.” Another such device is described in U.S. Patent 5,860,780 issued to
Lenac et al. In both cases, a riveting type process is used to flare over either one
of the material sheets or a rivet type fastener as depicted in the patent to Lenac et
al. Each of these systems has their disadvantages which include the inability to
provide a resilient separation between the sheets or to accommodate axial
deflection without impairing the relative rotation between the sheets.
Furthermore, installation of the Lenac fastener into the sheets can be complicated.

Also, in both of these instances, one of the bearing surfaces is necessarily the
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22defl ection without inpairing the relative rotation
bet ween the sheets. 23Furthernore, installation of the
Lenac fastener into the sheets can be conpli cat ed.
24Al so, in both of these instances, one of the bearing
surfaces i.s.necessarily the 1sheet material itself
ThihselnsorddFe. TR @F%ewwe Ve nPatigaagce problems,
probl ens, 2and failure of the joint. It alsolimts
t handdhidere ofithegpinal Italeg limits thepliegt matsonbiand isrsurfagosandition.
assenbl i es which solve this problemare nore
c ool tiasirddics vhichaoBenpe peotcrd apshenrsontplibsted, thige-component
therefore a need in the art to join two sheets of
relyafeliéel y thin 6 sheet netal while allowing rotation
between themin a manner which is efficient 7and
econom aelre fasntgere oré arl] geldS 8 %el lr? ¥\0’3'0{ Ol eatls %l?efll ev%f | @
and resilient séparation S AR S T S S MALIE
o aneedin the art for a sinplified rotatable ,
fovgre fitionheturendRgB S s mHne ‘ﬁlﬁcéﬁ & HHeient
of the sheets is required to be a 10frictional bearing
s wnidacenomital SUNMARY @Fo FIKEvY fIVENTI @lection andoresidienttsgparation
nmeet the needs in the art descri bed above, the present
| nwgnédnofic dRREY MHete i alsataaleke iy i Acedr Hfintphitics Aeetablchyint
providing a two-piece interfitting 1l4bearing assenbly
Wi atsgermS oIVt S Al Bk FIRAIR el D i AleBs RER g hiPe FRAR
sheet sO 15that the sﬁeets arc joined but rotation is
intcrfitting bearing 16surfaces. The

co Icfima{ $d br%/% the 1

t ﬂ?é it '%@Fﬁarts conprise an i nner and outer

race which nay 17be pl aced together in superposition

i SRMMABNSQE 258 VENTIAN: he sheets to be 18] ol ned

before the race pair is pressed into the sheets in a

si ngl e Ipreedsitageoptbe até¢dsnn the art described above, the present invention
permits rotatable joinder of two sheets by providing a two-piece interfitting
bearing assembly with the individual elements rigidly attached to each sheet so
that the sheets are joined but rotation is controlled by the interfitting bearing
surfaces. The two interfitting parts comprise an inner and outer race which may
be placed together in superposition with aligned apertures in the sheets to be
joined before the race pair is pressed into the sheets in a single pressing operation.
Material for the bearing components may be selected for the friction and load
characteristics of the specific application. Alternate embodiments include adding
ball bearings between the races or in another case utilizing a biasing spring
between the sheets with arcuate bearing surfaces which permits the sheets to

rotate and/or deflect angularly.

More specifically, the present invention comprises a bearing assembly for
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19Material for the bearing conponents may be sel ected
for the friction and | oad 20characteristics of the
speci fic application. Alternate enbodi nents include
addi ng 21bal | bearings between the races or in another

case i li.zing a biasin prin t ween th

i rpfﬁtaitﬁﬂi’éltlgg %Fkteﬁb“ a{f %fsilé “5%%’?@%6 étgtas
to 23rotate and/or defl ect angularly 24Nor e
s padion ghart ip fageHe-fpecetstaionivithethe bettors shqt havasg a sccond
beari ng assenbly for 1rotatably joining two sheets, a
t ogpegheah aligmharg vt the Sirstapatird bbowlah gr8d A diherarace resides
2bottom sheet in face-to-face relation with the bottom

ShegtinMRVAIRGuA SRRORG BBRANE UaEa boredh HNVIRRT a¥ ﬁt@aﬂshﬁound
first aperture about an axis. An outer race resides

aperture of th Q nd..h
t hlt(tes Cél‘eChl eren g OREcsRIvIn, aocuoﬁc(ijh %tog Cel%a}lcfa o1 the%%% ahefe9 {5 ngla]ly

receiving a cold fl.ow of netal fromthe top she

rigtaah - ey paeHare ! ARty him s QU I LagsA| p&rtraily within the
within the outer race and partially within the 7second
shweond sheetusasdradiiberetodybyrcoinferantiad cbneh afackinemaheans. The
attachnment nmeans. The 8inner race further includes a

heiaferaficd fetheaiaciddel ARt ef igheatediaidan gtdater thaanké efameter
9of the outer race bore thereby captivating the top

shsiGhe b@ef RA8e P&%ttﬁé?blg){; Eptivaidehe gc%as‘fl%@tr{p ke botag éh%@teeffter

race and the outer e are osel di nensi oned t

1 o] nder ot at abi one s

r etséﬁnil & gfé t‘HJST OrhéP Q‘S Obltertr ?ﬁc& A rlgse‘fﬁ Ihe‘tst%’rn% Eprovide
respect, before explainin | east one_enbodi nent . of

t HBC jHUdss R Fotatabiltpet agter s efrttrelaqu f9 theothptiost Bsdxishat
the i nvention i s not Irntted inits application to
14t he detthisrespeft, bdostaxplainiog atdaght boe ¢hkodimeaingfeéhemvsntion
of the conponents set forth in 15the follow ng
deis @etaflt it ¥toWe Unldbidtlotl Ak thd invéNRnds Avv 18i%ed iR application to

invention is capable
the details of construction and to the arrangements of the components set forth in
the following description or illustrated in the drawings. The invention is capable
of other embodiments and of being practiced and carried out in various ways.
Also, it is to be understood that the phraseology and terminology employed herein
are for the purpose of description and should not be regarded as limiting.

As such, those skilled in the art will appreciate that the conception, upon
which this disclosure is based, may readily be utilized as a basis for the designing
of other structures, methods, and systems 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.
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160f ot her enbodi nents and of being practiced and

carried out in various ways. 17 Also, it is to be

under stood t hat the phraseol ogy and term nol ogy

enpl oyed herein 18are for the purpose of description
‘ i ting. 19As such,

[) J )
RIPTION DE"LHE DRAWINGS: oci ate t hat the
conception, upon 20which this disclosure is based, may
readi | yFipereutis kibptiematght isomsiry dseembliieriarest Gaiimgnanf
ot her structures, nethods, and systens for carrying
out t heFiganelaland 2Bras esquehtid 2idescgiodabnitws Bvenihg ok
It is inportant, therefore, that the clains be

I egRdflfg o theddidigibHdi Ng such equi val ent constructions
insofar”as they do not depart fromthe 24spirit and

Scop ERZ\EAE{Q‘%% R %’%;ls geﬂstrecet%qu]l\a/ll \Ultexi)vo rf"a{l 3&'1%%1:\;'?1;%': %%ﬁ%%n??ﬂre%;ol f CJs:ing

THE s a bo i'g sofret
assenpbly view of the iHvention. 3Figures 2A and 2B are
s ehtPEEiSEParalPEankaE Y4t REAr g SEAShowi ng t he 4assenbl y

of the invention. 5Figure 3 is a side sectional view

of an afigeterfas @ satetsoctiamehvicwind e eftcmgicremb®dingnt singyving the
separator and arcuate bearing surfaces. 7Figure 4 is a
sighe ofBall beutilgs vi ew of an alternate enbodi nent show ng
the 8use of ball bearings. 9 DESCRI PTI ON OF THE
PREEERRE BMEOPYEFR EFRRRIFGS EMIOPAWERG Figure 1, the

bas four elements of the present Invention llare

shown. er race an uter. r.ace,13 ar ssenbl.ed ..
o s PR Ha . (i IR L AR BT B ention
yet freely rotatabl e upon bearing elenents 11 and

are shown.” Inner race 11 and outer race 13 are assembled into sheets 15 and 17

such that they become joined yet freely rotatable upon bearing elements 11 and
13. Element 11 is an inner race which is interfitted within outer race 13. In a
single pressing operation as depicted in Figures 2A and 2B, inner race 11 is
installed into the bottom sheet 17 as outer race 13 is clinched into top sheet 15.
Installation of the races is achieved through aligned apertures 16 and 18 in the top
and bottom sheets respectively.

Referring now to Figures 2A and 2B, assemblage of the components of the
invention is illustrated by a pressing operation carried out between punch 21 and
anvil 23. Top and bottom sheets 15 and 17 are placed in the press with their
apertures aligned. Inner race 11 and outer race 13 are placed together and set onto
the sheets in axial alignment with the sheet apertures as shown in Figure 2A.
Pressing is then performed which results in the joinder of the sheets and the

clinching of parts as depicted in Figure 2B. A circumferential undercut 31 around
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1313. Elenent 11 is an inner race which is interfitted
Wi thin outer race 13. In a 14single pressing operation
as depicted in Figures 2A and 2B, inner race 11 is
15installed into the bottom sheet 17 as outer race 13
is clinched into top sheet 15. 1 stallatian of the

- JBERCTECISE P 5 BHet Ficg GefIVaP ?@f@@ ﬁ%@tf fietad T the dom et
in the top 17and bottom sheets respectively.

18Reiter similgr piseunt foreRfiglumdsreain3 ol tiRBnnes sacesrrbteaygs thd cold
t he components of the 19invention is illustrated by a
pr&®s o et &oat the botan shed dasito theprsaire phitheke phttsdmd the
20anvil 23. Top and bottom sheets 15 and 17 are pl aced

| yhEREREESS T L RhiRE fhe 2LAPSFK M GSofahd GEMHracd RIGE toep sheet
race 11 and outer race 13 are placed together and set

ont 2t he sheet in.axial  aldiagnment with t he .sheet
0 misP (6 € BOERt e bRt A 2 ThP sy Hekd ' SRR or

performed which results in the joinder of the sheets .
anfdearpee 32¢e coriFl e satiye moyemgntdshiveande prrtsangip dcomt
A circunferential undercut 31 around 1the peri neter of
t hibeiofitcerotatame recei ves the cold flow of metal from
the top sheet 2while a simlar circunferentia

under cURef@Rin@hok® Hifiien3, sra&absEEehVeTIhd M ewInthtd{zbOxm
of metal fromthe bottom sheet due to the pressure of

thes& har hsl%d'fvlﬁﬁ art an%iéﬁ%n%ﬁ% 3h WhTéertrﬁgtgitaggﬁs?antial

the rigid a at1on er race t
sheet gg d the jnner race_to bottom sheet . The
ol Btuies gt ohedt B aRphD B seraarancei i gace 13
control the relative novenment between the parts and to
pedrprictinched éte thortep andbettarp ahectRaftle santrmamwr epshovguinaghe
3, an enbodi nent of the invention utilizes an 9i nner
I agmgbolimba\oif IFgguaes 24 emd 2B &dt s kyainlge 430k tmploy4d awdiing he shank
permts a substanti al
41 of the inner race. The spring resiliently biases the sheets apart while
permitting their angular deflection as shown in this figure. This embodiment
permits a rocking motion as well as a rotary motion between the parts. To
facilitate the angular deflection, compatible arcuate surfaces 44 and 45 on the
inner and outer races respectively are employed. This embodiment provides a
ball-and-socket style flush clinch bearing but requires a two-step pressing
operation for installation. The outer race is pressed into the sheet first and then
the inner race is installed through the top sheet and spring, being clinched into the
second sheet with a second pressing operation.
Referring now to Figure 4, yet another embodiment rotatably joins sheets

15 and 17 in which the inner and outer races 11 and 13 employ ball bearings 46 to

reduce friction. A further reduction of friction may be obtained by utilizing a



10st andoff di stance between sheets 15 and 17. The
inner race 11 and outer race 13 1lare clinched into
the top and bottom sheets in the sane manner as shown
in the 12 enbodi nent of Figures 2A and 2B but a spring
43 i.S around the shank .1341 of the ipne

r adn wgl*%%ﬁdlﬁéw%’s P SRest %rw.ga%%é}aélﬁg Wit Bettlater
while 14permitting their angular deflection as shown
i neepoved ensgias ghat i sheetavold baarintaibpé imd nen-gontastiiigng
notion as well as a rotary notion between the parts.
Torclibagiip ad thterdtive. angul ar defl ecti on, conpati bl e
arcuate surfaces 44 and 45 on the 17i nner and outer

races reRp&eid MRl ¥rabmesiRbmuRed aghll%tﬁﬂbé’gﬁl%mhe principles
prOV|des a 18bal | - and- socket style flush clinch

hg %[V utt [ ulfl‘tlhreesln%e BV\rl(I)lersot e&o% fecaﬁonsgan:(li ere%tv&}l readlly
for St al 1At i'on. CTRE Ut er race
sheet fi d th 20the in ace | |nstalled

t HRSSHGHR thers thive 3?&9 MiETaids gwreﬁl@e t9dimig theliYreen (@ fegxect
the 21second sheet with a second pressing operation.

2 XResbtewation gné opereborFshpumeand, deyaibed nandrascordmghdiaHwnitable
rotatably joins sheets 2315 and 17 in which the inner
angodific&ions agésqulitaladtd mby bempoeted bR lfallibe atithiiohe 4&pe®f the
24reduce friction. A further reduction of friction may
beoblRLned by utilizing a 1shim (not shown) between

the sheets during installation which when |ater

2renoved ensures that the sheets will be maintained in

a non-contacting 3relationship as they rotate.
4Therefore, the foregoing is considered as

illustrative only of the principles 50f the invention.
Further, since nunerous nodifications and changes w ||
readily 6occur to those skilled in the art, it is not
desired to limt the invention to the exact
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7construction and operation shown and descri bed, and
accordingly, all suitable 8nodifications and
equi val ents may be resorted to, falling within the
scope of the 9invention. CLAIMS 2What is clainmed as
bei ng new and desired to be protected by Letters
3Patent of the United States is as follows: 41. A
bearing assenbly for rotatab&EAIMDing two sheets
conprising: 5a planar top sheet having a first

aper t urWhatGaolamudders Wegendwomrat &dirwd toberprs@tidd by stters
aperture and having an axial 7bore and neans receiving

a re@hflof hewndbd BBk&lis b pMolRe top sheet rigidly
Battaching it thereto; a bottomsheet in face-to-face

| at t 1 i
apertur 1o Sy EOURLAF P LN P B
about an axis; an _unitar adfnlner race partly | ocated

within said dﬂ?b?“ﬁﬁﬁ@méﬁy IEHRFFE r ace and

extending axially at least to a point partially wthin
sai d second am%zb“eni@q@rlécat%b\fv@hlmﬁ@rﬁmta@élthl@\ﬂinﬁ diaving an axial
circunferential clinch attachnment neans l1l4receiving a
cdbtt dnidoncanf revetvalg 4 cdmieai of rhabl oomsheep sheayirigidly
securing it to said 15bottom sheet; and 1l6wherein said

| Angdhifg@E ehedh@s; a head of increased di ameter greater

17t han the dianeter of said outer race bore thereby

captivating otfagohomesNE icel 8- hdl&elation with said top sheet and

having a second aperture in axial alignment with said first aperture about an axis;
an unitary inner race partly located within said axial bore of said
outer race and extending axially at least to a point partially within said second
aperture, said inner race having circumferential clinch attachment means
receiving a cold flow of metal from said bottom sheet rigidly securing it to said
bottom sheet; and
wherein said inner race has a head of increased diameter greater
than the diameter of said outer race bore thereby captivating the top sheet to the
bottom sheet, said inner race and outer race being closely dimensioned to
rotatably join the top sheet to said bottom sheet about said axis.
2. The bearing assembly of claim 1 wherein the head of said inner
race includes an angled outer sidewall.
3. The bearing assembly of claim 2 wherein said outer race includes
an angled inner sidewall for closely receiving the outer sidewall of said head.

4. The bearing assembly of claim 3 further including a spring



18bott om sheet, said inner race and outer race being

cl osely dinensioned to 19rotatably join the top sheet
to said bottom sheet about said axis. 202. The bearing
assenbly of claiml. wherein the head of said inner
21race includes an angl ed outer sidewalt. 223.The
bearing assenbly of claim2 wherein said outer race

i rotindeg Odank porgbedf fademesiadehaiveef orid ¢droasl hottom sheets
receiving the outer sidewall of said head. 4.'file
beat i taghass ebihignofvitl @iidnsBeciutt Besh ¢micbUdaio gpaing pesifigntly
lencircling a shank portion of said inner race between

saj; m sheets 2and being in abutnent with
sg%%nkﬂﬁgﬁggmg%gggh end of said spring resiliently

3bi asi sai heet s The s
cIa|n1 mhe(@?ﬁ)gln ﬁsgaggfﬁ°zmﬂhnn§$ ﬁgggga(g?b %%8

Wi a top surface of top sheet and 0Si t
ofrd‘tﬁﬁé fhuﬁ*ha@tf' .aée%swg%ﬁ %ﬁﬁ W flwehalﬁb@m@aﬁaﬁg ’Se B’Pe‘ race
the bottom sheet.

is flush with a bottom surface of the bottom sheet.



