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wa@ppliiz#es on serial nunber 60/ 745,897 entitl edPCTZUBI001063564

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Spot Bearing"” filed on April 28, 2006, priority from
whi ch i s hereby claiEzE. FlﬁLg gg THE }NVENTICN The
present invention re L for joining
two sheets of material which also pernits relative
rotati on between them Mre specifically, it relates
to a clinch-type two-part fastener which provides the

r RBLADE® APPHATIOINtwo sheets in a single pressing
assenbly operation. BACKGROUND OF THE | NVENTI ON There

is rec oﬁlﬂ\bﬂg%nt’ BplibRichast Nt RbVSioh NS aRee dpfIRAtSh serial
fastener ich will rotatably join two relatively thin

sheet.s . _These.fasteners arg.often,ref to
pekiitlio U LAt Lol At B A TV N Lkl
structures are shown faor exanple in U S. Patent

4, BEp1ty 9 WhiGh i hsead/pigncdnt i t 1 ed " Pivot Bearing. "
Anot her such device is described in U S. Patent

5, 8680.D7@0 TS INMENGIONnac et al. I n both cases, a
riveting type process is used to flare over either one

of the Tigdmeicat insbeednSrcRicsao bifvtdnct fpgoihBigtit@B8he@S of
depicted in the patent to Lenac et al. Each of these

Syﬁ%ti%ﬂglt\{zl‘lﬁtélé EREHEmAtSRAUAOT AR BURVE thah! WalGe ShRifically, it

I na

relates to a clinch-type two-part fastener which provides the rotatable joinder 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



provide a resilient separation between the sheets or
to accommpdat e axial deflection w thout inpairing the

WO 200at1275e8 r ot at i on bet ween t he sheets. Furt her PGF/ES2007/063564
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installation of the Lenac fastener into the sheets can
be co licate in pboth of .these instances, one
orhERE e lﬁglf P aRRESH ThErEs g VP PRBEYIaRte problems,
material itself. This can result in excessive wear,
medndtfeihern o€ therjot.elrglsodmeitsithe Bhacemeferiphand it syrfacq gondition.
also limts the sheet material and its surface
c ajdhittabemblidoivhtchasie ik ipesblsvh aehmeel complibatsd, pheblcemponent
are nore conplicated, three-conponent systens. There
| sqkfagisefore a need in the art to join two sheets of
relatively thi n sheet netal while allow ng rotation
ggg\rl]\ﬁrennlé;e?ee P le 01rerm nneoglgv\g %NIS]SO ngtIvJolaxl etlrs] tof & eﬁlve%y thin
an resilijen parati on between the sheets. There | s
ctanialayh lﬁ%alleq‘r@n%mtatf% befwesnyBPmin & nangetayhiph & cfficient
j 0| nt assenbly for thin netal sheets in which neither
of andlesoineistisanid svinelyalise eldowofobexial daflectioroaral rebidianti saparation
surface. SUMVARY OF THE I NVENTION In order to neet the
netscdnnthé Bigccty, tThdasis hisbachcat) vie atttfer Priafpdifitd rotatable joint
invention permts rotatable joinder of two sheets by
pr [
B R o g I e PRE oD SRS oo
sh eﬁl SQ t hat th sheets are joined but rotation is
ot Qaaw ﬁuﬁ “Snterfitti ng bearing surfaces. The

tV\D interfitti rﬂ%ﬁ\?\r]]tgﬁﬁ&r\]rprl se an inner and outer

In order to meet the needs in 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



be pl aced together in superposition with aligned

apertures in the sheets to be joined before the race
W@200r/12729r essed i nto the sheets in a single pPEEERINGT/063564

operation. Material for the bearing conponents may be

sel ected. for the friction_and | pad haracterlstlgwmgg

1 ¢ Hetatghly joinipe S¥p phects: # &9 Shapt ey g Tshans e Freiteae

i ncl ude addi ng bal| bearings between the races or in
2 arlsttteey sheatsie faacttorfacawglagion ivagi the bethem shech bavieg a sedead
sheets with arcuate bearing surfaces which permts the
3 sheettarctio atigirate vaticbhofirdapéat abmnguhakisy Al race resides
specifically, the present invention conprises a

4 be@ﬁhlﬁ@h@aﬁ%@tﬂ@ of tﬁ@foﬁ)%h@ét%ﬁh ¥ad Qb&enﬁi tHe%n@F' %‘& mearf around
top sheet having a first aperture aligned with a

bo t om sheet face 10;f8¢8, €l h.,th t om
5 t[ Gt glverﬁnce ! recelvggaa ceor ﬁlroxév olfﬁ met qr}”rorgnrﬁehetto el%eﬁ? {ohrégldly

flrst aperture about an outer race resides.

6 widtarhitt i IapeTReR kesgrrt Wl&ﬁ@ﬁé&terdw MaPagiahyrgthip the
the center and neans around its circunference for

7 r ecednd shgetasasoted thérolw ofcirgpmd¢rehtiad elindheattaghmeittantans.oThe
rigidly attach it. An inner race lies partially within

8 t han@uhey furtheenalindesgalidad df incravstdhiiamche gfaae ithnshedlameter
secured thereto by circunferential clinch attachnent

9 MeRe odtBerabOPGL thé &ty é#ﬁ% th 'Fdﬁ)%@ét t8 tﬁbelﬁgtoﬁf sheet after

i ncreased di aneter greater t an t he dianmeter of

out er bore ther t vatin top she
o haéses% 15 o Tng RlsG fadf PP the %Si“g? oholaty AP RREE ﬁ%fowde
outer race are cl osel i mensi oned to provide the
11 otlhnﬂﬁllﬂdeaﬁﬂd Fasptabibipy of qng %ﬁetéﬂéﬂgﬁh@éhe ?T@Pla%ho%thﬁéxtshe
ot her about the axis. In this respect, before
12 expl ai nlinrilyis a¢spkeabtfowrapkmoglanterst ond cnbedimewterftthomvention

13 in detail, it is to be understood that the invention is not limited in its application to
14 the details of construction and to the arrangements of the components set forth in
15  the following description or illustrated in the drawings. The invention is capable
16  of other embodiments and of being practiced and carried out in various ways.

17 Also, it is to be understood that the phraseology and terminology employed herein
18  are for the purpose of description and should not be regarded as limiting.

19 As such, those skilled in the art will appreciate that the conception, upon
20 which this disclosure is based, may readily be utilized as a basis for the designing
21  of other structures, methods, and systems for carrying out the several purposes of
22 the present invention. It is important, therefore, that the claims be regarded as

23 including such equivalent constructions insofar as they do not depart from the

24 spirit and scope of the present invention.



in detail, it is to be understood that the invention
is not limted inits application to the details of
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set forth in the follomnng description or illustrated
[ ) ] capabl e of other
e o eSS a e aet+eed and carried out in

vari ous_ways. Also it is to be understood that the
phr asediiggsy laind botsemiriabt sgyctsieisesrally éavephthainyehtion.

t he purpose of description and should not be regarded
as | i mEigmgs 2Aand 28hare sbypsatiskidelsectidnal vibes alidwing the
appreci ate that the conception, upon which this

di RCdRRYLEtHeSnRaRigd, may readily be utilized as a
basis for the designing of other structures, methods,

and Sysﬁle{fr‘% 1iQh eseé/t%o%% \%\t)v otf%Sa e"e{eae' ool efn%?hereofusmg
the pres ent i Avén

that the clains(fe reg rded as |nclud|ng such
eUINFEBSARATRIBH ARG 4 ??% @Iingssiasesas they do not depart
fromthe spirit and scope of the present

i nvent i BguBH IER sTESCRICAT] GO alf [WEciDRA\NGEinFing shaving the
is a bottomright isonetric assenbly view of the

I Nwewf balhbedringslr es 2A and 2B are sequential side
sectional views show ng the assenbly of the invention.

Fi 9HSERPTIONOFI THFE PREFERRD KMYHOIMARTE! ternate
erbodr ment thereof uUsing a spring separator and

ar cuat arl ace Fi S a S%fd[ sect |
o1 o orRAEHeR P TAGET e bt ot slindhigordfe BESH BiBhion
bal | bearlngs. )

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



DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring now
to Figure 1, the basic four elenents of the present
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are assenbled into sheets 15 and 17 such that t hey
becone .j oi ned yet freel rot upo in
el BFBHE etftogtha OWigT TEF SSFSHES B if gV E T Frompthyion pheet

is interftted within outer race 13. In a S|ngle

prekit mgmojoeciacindareataldmdiecuedd pintieiiguer escearcarns thacold
inner race 11 is installed into the bottom sheet 17 as
oulew of el rdm the Bbitdra RRELt ¢ @ thepreshigebf these parts into the
Installation of the races is achieved through aligned

apgcLiyhfsriaho T‘ﬁﬁdaci]lfévéé"thg id SPxAMh &ahd Qﬁbﬁﬁ@@ ¥0Sthe top sheet

respectlvely Referring now to Flgures 2A and 2B,

a S nve
Pt BREThs b tﬁ%ﬁgt?@mﬁge%per%tar'? e *Otffsat% 2 gop or
bet ween punch 21 and anyi | Top and bottom sheets |
15:1%@%?5:;? sonfro] dhagyrefative H@V5mé§tsbe\twm e BRtES AP PEFRIS
aligned. Inner race 11 and outer race 13 are pl aced
t abeit free r@tmorset onto the sheets in axial alignnment
with the sheet apertures as shown in Figure 2A

Pressi MRkefb@inghRm arifae 3esh whibedimessdfithSinvBntidhutilizes an
j oi nder of the sheets and t he clinching of parts as

dephgt § 11”hfvh n elg'%at ShbhiE 6?11‘85 MLl %é}{% Eg%ﬁb&élntial
aroundt he per| e ou er race receive
col d fI taI heet whi | imlar
vttt e raehaty 55 AR: T Fherarcs Bod falinista
the cold flow of netal fromthe bottom sheet due to

t heae phirghed into dic topesé berdam shaetit o thhsamyphmennciyag ghoval in the
This achieves the rigid affixation of the outer race

t ecritiwlithep of IFgRires 2A and 2B but a spring 43 is employed around the shank

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



and the inner race to the bottom sheet. The parts are
sized to create a gap or clearance 35 to control the

WO 20oatizises novenment between the parts and to peP@i/iS2007/063564

their free rotation. Referring nowto Figure 3, an

odi nent of the inyention util.iz an in e 11
h fﬁén%{ﬁh% Bhifdved ﬁal%ﬁ@tsp%rmgdﬁst%%t\% .wm'lb hef i
substantial standoff distance between sheets 15‘and
1 enmphied ¢rstens thad dlee sheetamdll bamwintpinedingneq-eordsdtinghed
into the top and bottom sheets in the sane manner as
s helaiohdhip letheyrbastcment of Fi gures 2A and 2B but a
spring 43 is enployed around the shank 41 of the inner

race. TRQr&Bfd 0 HRSbIn %@Eédéld%&éﬂ%%llﬁé@ﬁtﬁ@@ﬁ&%f aRFrinciples
whi |l e pern1tt|ng their “angul ar deflection as shomn in

th%q Qure ' enbod ment. permd s a rog hn
hcﬂ ention. SIC nurne ous mod1 cfﬁlﬁons an; 19g|es Wi lreadlly
as a r 0 r y no et ween

faC|I|ta et | ar deflec ion conp |bIe arcuate

s Raeuciodhas gﬁlﬂﬁ thsi Has noilsp rsihia 18R A iPERgign (o the exct
respectively are enpl oyed. This enbodi nent provides a

b adonstawndios @oé eperstign shofwnueaid debdribet, dnelaactorginglyt, all suitable
requires a two-step pressing operation for

I nabdifitaioneand Ievalite mak deecdostefd k& Fatiag imithth thBecaphedthe
first and then the inner race is installed through the
t R &gt and spring, being clinched into the second
sheet wth a second pressing operation. Referring now
to Figure 4, yet another enbodi nent rotatably joins
sheets 15 and 17 in which the inner and outer races 11
and 13 enploy ball bearings 46 to



reduce friction. A further reduction of friction may
be obtained by utilizing ashim (not shown) between the
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ensures that the sheets will be maintained in a

non- cont acti ng relationshig gé ipey rotate. Therefore,
the foregoing is considere lustrative only of

the principles of the invention. Further, since

nuner ou¥havidictiioed aoreingmatv erbdgersd i be pm@amdlty IstterprPatent
to those skilled in the art, it is not desired to

| i 6fithe Unied BreRtis anfollowt:he exact construction and
operation shown and descri bed, and accordingly, al

sui t abl £ nodh fs@t (¢ MY U1 i r
to, fall Is| ng %/’\nb'tGhl ng %ﬁ%n@go%{:&o tm%ellln%gﬁ%llslgeﬁts @&ﬁ%ﬁﬁg

What 1S clalneg ?2?%qE§?m””M/$H%hde red to be

pr ot ect ed by ent i Ted States is as
foll ows: 1. bearin nbly for rotatably joining

two sheet s %b‘?%?”%?ﬁ‘g]ﬁcat Pltainaseid Hist reste aﬁ@lg&n axial
first aperture; an outer race located within said

f i bagt ampecensrecavidg havldigpvant axiah frobothe tapndheeteamndly attaching
receiving a cold flow of netal fromthe top sheet
rigtidkato;at taching it thereto; a bottom sheet in
face-to-face relation with said top sheet and having a

second aper t ug&idnsia%t Al fadd- fogﬁg@fglatf@ntvfr\t?&il(g Stp sh&dt and

aperture about an axis; an Inner race |ocate eas
r
paﬁatvﬁn%l a{ Q’econ& g‘pe?tu%eam axia aﬁgn beont %v1 sals(Pflirst aperture about an axis;

an inner race located at least partially 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 rigidly
securing it to said bottom sheet; and
wherein said inner race includes 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

encircling a shank portion of said inner race between said top and bottom sheets



outer race and extending axially at |least to a point
partially within said second aperture, said inner race
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securing it to said bottomsheet; and wherein said

i nner. race jncludes a head of increas | aret er,
griddheme RARuIRAT ¥ith ﬁ@@éﬁee& atsape %ﬁ?ﬁ%ﬂ <f spr@epgyiiently
thereby captivating the top sheet to the bottom sheet,
sdiiebinhseed shegtseparid out er race being cl osel y

di mensi oned to rotatably join the top sheet to said
bot t om Sheet Tialiating assdmdki & clddm AThethbeat iudthgass erdityof
of claim1l wherein the head of said inner race

i Wll%ﬁﬁn@sﬂo@d’igd Bl MY 1R IwRhdeNahher add olfe r&@@ﬁﬂd"lﬁ mutual
assenbly of claim2 wherein said outer race includes
aW01, c0‘mct$%% sgdemall for closely receiving the
outer d F f Said head. 4. The bearing assenbly
of claim3 further inclu spring enciycling a
shank p%r ti ohfcdtcagag asspwgbro i bt PHInE dpa S0k
bott om sheetsand being in abutnent with said sheets at
eaphingnd of said spring resiliency biasing said sheets
apart. 5. The bearing assenbly of claim4 further

i ncl uding a Phdbicatihg ¥ssefnbBadfl clditmed whgsin e aineelsidewall of the
radi ally between said inner and outer races and in

m’&d’ﬂ&l raé'eoelﬂd' tﬂ? o&t@f@l@@v@alf dehe Yﬂn%pracg areﬂ%?re%ﬁi%_%rcuate
asse alm 4 wherein said spring i s a col
surf[a]lges.

8. The bearing assembly of claim 3 further including a gap between
any point on said inner race outer sidewall and any point on said outer race inner
sidewall.

9. The method of rotatably joining two sheets, comprising:

providing a two-piece bearing assembly consisting of an outer race
and an interfitting inner race;

providing a press having a punch and an anvil;

placing said inner race within said outer race;

setting said inner and outer races onto the two sheets, a top sheet
and a bottom sheet, said sheets having apertures and located so that said apertures
are in axial alignment with the inner and outer races; and

pressing said races into said sheets with a single stroke of said
punch such that a rotatable joinder of sheets is achieved by the simultancous

clinching attachment of the outer race to the top sheet and the inner race to the



7. The bearing assenbly of claim4 wherein the inner
sidewal | of the outer race and the outer sidewall of

W0 b@7ienses race are correspondi ng arcuate surfBCEES2087/063564
The bearing assenbly of claim3 further including a
g bet ween any point on said inner race outer

I i PRl $°8hd any point on said outer race inner
sidewal | . 9. The nethod of rotatably joining two
sheets, conprising: providing a two-piece bearing
assenbly consisting of an outer race and an
interftting inner race; providing a press having a
punch and an anvil; placing said inner race within
said outer race; setting said inner and outer races
onto the two sheets, a top sheet and a bottom sheet,
sai d sheets having apertures and |ocated so that said
apertures are in axial alignment with the inner and
outer races; and pressing said races into said sheets
with a single stroke of said punch such that a
rotatabl e joinder of sheets is achieved by the
si mul taneous clinching attachment of the outer race to
the top sheet and the inner race to thebottom sheet.



