1 [Title of docunent] Description [Title of invention] Cap with a roughly
di sk shape and a wheel including the sane [Field of the invention] [0001]
The present design relates to a wheel for an autonobile ; nore specifically
, it relates to the shape of a cap attached to an al um num wheel confi gured
so as to cover a center hole for attaching to the axle and onto which a
seal or plate inprinted with a mark ot enblemor the like is adhered and
displayed , and to the attachnment part of said cap. [Background of the
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[0003] B?ﬁkér ruélsde?cw)lft 5#&2@ conceived in order to solve the above probl ens

of the [@¥lentional technology ; Its object is to provide an easily
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a p1u1a11ty of finger parts 8b , and the finger parts 8b are inserted into a wheel 7,

being deformed in the process, so that a nail part 8a of the finger parts 8 b becomes
interlocked with a groove 7a on the wheel 7 .

Meanwhile , when the cap 8 is to be removed , a tool is applied from the inside ,
and a hammer or the like in struck against the end surface of such of tool ; this
operation is difficult and difficult to work .

Further , with the conventional cap , a base 8c of the finger 8b can easily break ;
once it breaks it can no longer be used . Because a cap 1s relatively conspicuous , a
customer who cares about a car’s external appearance often will not just replace one
cap with a new article , but will replace all caps , in order to keep an even
appearance , meaning that unnecessary time , resources and money are spent on
work .

[Disclosure of the design]
[Problems to be solved by the device]

[0003]

The present design was conceived in order to solve the above problems of the
conventional technology ; its object is to provide an easily attachable and removable
cap that does not have weak portions vulnerable to breaking . .

Another object is to be provide a wheel to which a cap , that does not have weak
portions vulnerable to breaking , is easily attachable and removable .

[Means for solving the problem]

[0004] |

A cap 1s attached to a hollow portion of a wheel , grooves are provided on both the
inner peripheral surface of the hollow portion and the outer peripheral surface of the



Anot her object is to be provide a wheel to which a cap , that does not have
weak portions vulnerable to breaking, is easily attachable and renpvable
[ Means for solving the problenj [0004] A cap is attached to a hollow

portion of a wheel , grooves are provi d2d on both the inner peri pher al
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[The best gestalt for devising]
[0006]
A cap that attaches to a center hole in a wheel has a roughly disk shape and has an
outer peripheral groove along the outer peripheral surface of said disk shape .
Because this is a cap with a roughly disk shape , it is easy to manufacture and does
not have part susceptible to breaking . The outer peripheral surface refers to a
surface at the maximum external diameter of the roughly disk ; when the cap has
been attached to a wheel , an outer peripheral groove along the outer peripheral
surface of the cap and an inner peripheral groove along the inner peripheral surface
of the wheel meet , thus forming a single annular space .
The cap has a recessed portion on one disk surface and a central hole in a central
portion of the disk shape .
The recessed portion is for attaching a seal or plate imprinted with a mark or
emblem , and the central hole is for facilitating the work of attaching such seal or
plate and or processing the cap .
The cap has an inner surface groove on the inner surface , such surface being the
surface that attaches to the wheel .
This design provides a shape that allows for easy adhesion of an O-ring , allowing

for an O-ring to be sandwiched between the annular surface of a wheel and the inner



been attached to a wheel , an outer peripheral groove along the outer

peri pheral surface of the cap and an inner peripheral groove al ong the

i nner peripheral surface of the wheel neet, thus form ng a single annul ar
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peri pheral surface and the quter peripheral {c:[)%oov,e of the cap outer

per i pher Bhissifsigieprovideys confignmyfiomauethphaton Lhepyingds inserted 1n the annular
space formed between the inner peripheral groove on the wheel inner peripheral

surface and the outer peripheral groove of the cap outer peripheral surface , thus
fixing the cap to the wheel .

A wheel has a cap to which an O-ring has been inserted into the annular space
formed by said wheel inner peripheral groove and said cap outer peripheral groove .

This design provides a configuration such that an O-ring is inserted in the annular
space formed between the inner peripheral groove on the wheel inner peripheral
surface and the outer peripheral groove of the cap outer peripheral surface , thus
fixing the cap to the wheel . In such a case , it is preferable to chamfer the angled
portion between the cap outer peripheral surface and inner surface to provide an
incline , as this allows an O-ring to be inserted without damage .

Either an O-ring or a magnet is provided between the cap inner surface and wheel
annular surface .

With such a configuration , an O-ring is sandwiched between the wheel annular



A wheel has a cap to which an Oring has been inserted into the annul ar
space fornmed by said wheel inner peripheral groove and said cap outer

peri pheral groove . This design provides a configuration such that an
Oring is inserted in the annul ar space fornmed between the inner peripheral
groove on the wheel inner peripheral surface and the outer peripheral
groove of the cap outer peripheral surflace , thus fixing the cap to the
wheel . In such a case , it is preferable to chanfer the angled portion
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inner surface ‘?d In addltlon , a hollowed-out portion 2g has been provided on the

inner surface 2d for purposes of weight reduction . Thus the cap 2 1s overall in a
roughly disk shape .

As shown in FIG. 5, a C-spring 3 is spring steel wire bent into a circular shape
with a cutaway portion 3a provided .

In the present embodiment , before the cap 2 is attached to the wheel 1, the C-
spring 3 is inserted into the inner peripheral groove le of the wheel 1 , and an
adhesive is used to adhere an O-ring 5 to the inner surface groove 2f of the cap 2.

When the cap 2 is insert into a hollow portion 1f of the wheel 1, the C-spring 3
elastically deforms and opens and when the O-ring 5 comes in contact with the
annular surface 1d of the wheel 1 and becomes distorted , the C-spring 3 1is
accommodated within the annular space formed between the inner peripheral
groove le and the outer peripheral groove 2e .

After once becoming distorted , the O-ring 5 repulses and pushes back against the
cap 2 ; thus even if there i1s a gap between the annular space formed by inner
peripheral groove le and the outer peripheral groove 2e and the C-spring 3, rattling
1s still prevented .

[Embodiment 2]

[0009]

Next , a second embodiment according to the present design will be explained with
reference to FIG. 2 . The wheel 1 in this embodiment is the same as the wheel 1



with a cutaway portion 3a provided . In the present enbodinment , before the
cap 2 is attached to the wheel 1 , the G spring 3 is inserted into the

i nner peripheral groove |le of the wheel 1 and an adhesive is used to adhere
an Oring 5 to the inner surface groove 2f of the cap 2 Wen the cap 2 is
insert into a hollow portion if of the wheel 1 , the Cspring 3 elastically
def orns and opens and when the 0-ring 5 cones in contact with the annular
surface id of the wheel 1 and becones distorted , the Cspring 3 is

accompdat 189d%tthb rrufshen?dyalﬂn%tseaeepm{m ﬂ?éfé@?@hél'ﬂ%e'd?ﬂﬁ'ﬁecper i pher al
groove | he outer perip gr oove Af t e becom ng distorted
. the 0! r}ﬂge the &3 ge‘@rgﬁw b% esfuea&znla@ﬁmmt tﬂ‘g“c}& Szan YORPS BAFERCS

t her e drsove gﬁﬂnbﬁtmngtﬁhe @ﬂﬁug@rtosu@@qenbersﬁeﬁcbm Nedp 4pecopliapab bgrsoove
|l e and the..outer e“phﬁl? roove 2e athhe C— rin g)uérattlln

still SpRROEMeY do¢EmRYh ﬁljoo"[eo?)‘bé TR SUE a§‘éc n"f)or&iaﬁ?é‘ﬁ 6b 15
aCCDr(Hdl@xéd)thbﬂetprveﬁhr&n débégnewi || be explained with reference to FIG 2 .

The wh h th t he b '

The 11748 BAbHeRBRE T DSBmEND h P OTE s by BOrnShed 1oob B E BTt PRS Phe
cap acswfad]enbi ohtherehbel $usandadliadbesive w@ndch Crapriag 3 mensesumdﬂ&rferel‘@mdove
2f for ?é) ﬂ%q‘ %ﬂ?}%ﬁ%xraitl'l%(?vé ?ero??hé %% 1§urface 2d , a cap 4 according to

this groove on its inner surface 4d but a magnet

6b is éMhem ¢He tchpreioingerhimbe t&w@@hlw portignt Heofpheseheelehtsadi Gesnring 23
mg”EteIQQtléaillﬁQQﬁ;‘iﬁ{% Q&i %@H@”inﬂ% RAE RO Aet cHHAEEEERd &b Bfic EAS 4WREEds 1

u5|ng an adnesi v -S rng 3|S|nserte ehand into.th I nner
per i pHér%nt@%w@l |tee dlflaglh%t ﬁh@éra@e e eﬁeuf#psurfglge ﬁs‘éﬁﬁ hg ftheel He,
hol | owhpartheoD-dfrigé 3tikercebeshodatetdyiEhspPehd@nd ulet g@ddecmméddlei ek &Bnaéyd
opens 6 attachdtothe p conmes in contact with

the mpgeﬁéﬁ%eeg?af?Od@néeaﬁaetﬁlﬁ@uaﬁha?ep ETAIFI08YS 3201 the wheel 1 . then the
C- spri n@Bcdaiise abhe omapueticetbroéd bf thd e garen @baind paegndtodaradtrayt theh btiner,

peri p@%%' ifgtrh%ggeislae g@lebeth e%uh?é aB&" 'lglhgfz)gée 90V E b% the inner peripheral
groove le and the outer peripheral groove 2e and the C-spring 3 , rattling is still
prevented .
[Availability on industry]

[0010]

The present design relates to a cap that can be easily attached to and removed
from a wheel and that does not have weak portions susceptible to be breaking , and
to a wheel to which such a cap 1s attached , and thus the present design is applicable
to the industrial field of manufacturing and marking automobile wheels , in
particular , aluminum wheels , and to caps attached to a wheel .

[Brief description of the drawings]

[0011]

[FIG.1] A partial cross section of a wheel showing a portion of a wheel in a
state in which a cap is attached .

[FIG.2] Apartial cross section of a wheel in a state in which a cap 1s attached .

[FIG.3] A perspective view of a cap as seen from the recessed portion side .

[FIG.4] A perspective view of a cap as seen from the inner surface side .

[FIG.5] A plan view of a C-spring .

[FIG.6] A partial cross section of a wheel in a state in which a conventional cap
18 attached .
[Explanation of the indicators]

[0012]



Because the magnetic forces of the nagnet 6b and nmagnet 6a attract each
other even if there is a gap between the annul ar space forned by the inner
peri pheral "groove |le and the outer peripheral groove 2e and the Cspring 3
, rattling is still prevented. [Availability on industry] [oolo] The
present design relates to a cap that can be easily attached to and renoved
froma wheel and that does not have weék portions susceptible to be breaking
, and to a wheel to which such a cap is attached, and thus the present
design i ghapplicable to the industrial field of manufacturing and marking
autonobil e wheels , in particular , alum numwheels , and to caps attached
to a va?eéPn?el'[}B-’rlPef description of the drawings] [0011] [FIG 1] A parti al
Ccross 1[eehimetiefsuafadaeel showing a portion of a wheel in a state in which a
cap is, attached.. &Q—\G 21" A partial cross section of a wheel in a state in
whi ch ¥~ Lapes Reripheralsyiriace Fl G 3] A perspective view of a cap as seen from
t he reckessedilpostitfageside . [FI G 4] A perspective view of a cap as seen
fromthe.inner suyface side . [FIG5} Aplan viewof a Gspring. [FIG6] A
parti ée'é?geslsp%léeilf’%% BP% wheel in a state in which a conventional cap is
at t achiddhollpExpirtioat i on of the indicators] [0012] 6 1 : wheel 1la: center
hol e Ip: cosnetic surface Ic: inner peripheral surface 1d: annular surface

| e: inhef pperi pheral groove 1f: hollow portion
2a: recessed portion

2b: central hole

2¢’ outer peripheral surface
2d: inner surface '

2e: outer peripheral groove
2f: inner surface groove

2g° hollowed-out portion

3 : C-spring

3a: cutaway portion

4 cap

4d: inner surface

51 O-ring

6a: magnet

6b'magnet



2 : cap 2a: recessed portion 2b: central hole 2c: outer peripheral surface
2d: inner surface 2e: outer peripheral groove 2f: inner surface groove 2g:
hol | owed-out portion 3 : Cspring 3a: cutaway portion 4 : cap 4d: inner
surface 5 : Oring 6a: magnet 6b:magnet 7 CLAIMS: [Claim1l] A cap for
attachnent to a center hole of a wheel, said cap conprising: a roughly disk
shape ¢rapwesi ng first and second surfaces respectively defining radially
extending inner and outer surfaces ; a third surface defining a

Ci rcurrléﬁgﬂti’ ally extendi ng outer peripheral surface ; an outwardly opening
annul argiroove on said outer peripheral surface , said annular groove being
of a sem ciyrgul & | DP&hted MAPEOF a AheRYT ¥a4gad &%ﬁ’%ﬂ"&ﬁ annul ar

groove on éac% fl%?lr?er radi a ds%r%gge ; a(r)ldaan e%xfg\%yaéxten |1nggcentral hol e

in a centr ‘5?}“ | B0k hapai;d cap , said central hole extending through said
I nner and %t%(t)e &acgi al sagrfaces. [Claim?2] A cap according to claim1l ,
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portion on said outer radial surface .
and outer surfaces ;
a third surface defining a circumferentially extending outer peripheral surface ;
an outwardly opening annular groove on said outer peripheral surface , said
annular groove being of a semicircular cross sectional shape ;
an outwardly opening annular groove on said inner radial surface ; and

an axially extending central hole in a central portion of said cap , said central hole

extending through said inner and outer radial surfaces .

[Claim 2]
A cap according to claim 1, wherein said cap further comprises :

an outwardly opening annular recessed portion on said outer radial surface .

[Claim 3]

A wheel comprising :

a wheel unit having an axially extending center hole with an inwardly opening
annular inner peripheral groove ;

a cap having an outwardly opening annular outer peripheral groove , said annular
groove being of a semicircular cross sectional shape ;

said cap being disposed on said wheel to form an annular space having a
circle'shaped cross section between said wheel inner peripheral groove and said cap
outer peripheral groove ; and

a C-spring in said annular space between said wheel inner peripheral groove and

said cap outer peripheral groove , said C-spring having a circular shape with a cutaway
portion ; and

an axially extending central hole in a central portion of said cap .



[Claim3] A wheel conprising: a wheel unit having an axially extending
center hole with an inwardly opening annular inner peripheral groove ; a
cap having an outwardly openi ng annularéputer peri pheral groove, said
annul ar groove being of a semcircular cross sectional shape ; said cap
bei ng di sposed on said wheel to form an annul ar space having a

circl e-shaped cross section between said wheel inner peripheral groove and
sai d CapQut A" peri pheral groove ; and a C-spring in said annul ar space
bet ween sai'd Wheel inner peripheral groove and said cap outer peripheral

groove, sai th Lheprddaerdiayitbfns B! Wherkishape with a cutaway portion ; and
an axially extending central hole’in a central portion of said cap . 8

[Caima4l Agieebn@eCROKI 6P shill GVIRdeD ¥nitWhLs & Radiilly eRtdflinBoWhesl agdulhr
wheel unit has a radially extending wheel annular surface ; said cap having

a radi akhipfagxt ending cap inner surface ; said cap being disposed on said
wheel unit to forma second annul ar space between said wheel annul ar
surface andssil ¢hpchavingneradidllf axeendiagtap imagnenrface sai d second annul ar
space . [Caim5] A wheel according to claim3, wherein: said center hole
of said wheehidunhp beagadispdieal oy saitdewdienl) udiedb fanmulaasecosudr hanelar spac
cap having a radially extending inner surface and an outwardly opening

annul ar bgtwesresaid wheel anmdar surfhee end ssid cap imdreiwmracdi'spobed on sai d wheel
unit to forma second annul ar space between said wheel annular surface and
sai d i nner sunhgpet Yy srideseconhdnanlad spagg.i n sai d second annul ar space.

[Claim 5]

A wheel according to claim 3, wherein -

said center hole of said wheel unit has a radially extending wheel annular
surface ;

said cap having a radially extending inner surface and an outwardly opening
annular groove on said inner surface ;

said cap being disposed on said wheel unit to form a second annular space
between said wheel annular surface and said inner surface groove ; and

an O-ring in said second annular space .
[Claim 6]

A wheel comprising :

a wheel unit having an axially extending center hole with an inwardly opening
annular inner peripheral groove ;

a cap having an outwardly opening annular outer peripheral groove , said annular
groove being of a semicircular cross sectional shape ;

said cap being disposed on said wheel to form an annular space having a

circle-shaped cross section between said wheel inner peripheral groove and said cap

outer peripheral groove ; and



[ aim61l A wheel conprising: a wheel unit having an axially extending
center hole with an inwardly opening annular inner peripheral groove ; a
cap having an outwardly openi ng annul ar outer peripheral groove, said
annul ar groove being of a semcircular £ross sectional shape ; said cap
bei ng di sposed on said wheel to form an annul ar space having a

circl e-shaped cross section between said wheel inner peripheral groove and
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a radially extending cap Tnner su ; sald cap being sed on said
wheel unit to forma second annul ar space between said wheel annul ar
surface and said cap inner surface ; and a magnet in said second annul ar
space. [Clafham 81 The wheel of claim6, wherein: said center hole of said
wheel unit has a radially extendi ng wheel annular surface ; said cap having

a radi al | yTewstvehei1g cldife6 , shidraie: and an outwardly opening annul ar groove
on said inner surface ; said cap being disposed on said wheel unit to forma

second annghid cep@echoleebiveaitl sehabl Wivgie! hannulradiadlyr beeadang whéd gapularner
surface groove ; and an O -ring in said second annul ar space.
surface ;
said cap having a radially extending cap inner surface ;
said cap being disposed on said wheel unit to form a second annular space

between said wheel annular surface and said cap inner surface ; and

a magnet in said second annular space .

[Claim 8]

The wheel of claim 6 , wherein :

said center hole of said wheel unit has a radially extending wheel annular
surface ;

said cap having a radially extending inner surface and an outwardly opening
annular groove on said inner surface ;

said cap being disposed on said wheel unit to form a second annular space
between said wheel annular surface and said cap inner surface groove ; and

an O-ring in said second annular space .





