1 DESCRIPTION Title of Invention VEH CLE WHEEL, RUNNI NG
VWHEEL, VEH CLE AND METHOD OF 5ASSEMBLI NG AND DI SASSEMBLI NG VEHI CLE
WHEEL Techni cal Field [0001] The present invention
relates to a vehicle wheel, a running &heel a vehlcle, and 10a

met hod of assenbling and disasse §§k ¢N1C|e whee

Priority is clainmed on Japanese Pateé ]gp cation No. 2010 284851,
filed Decenber 21, 2010, the content of which is incorporated herein
by reference. Background Art 15[0002] In the past, in a new
transportation system such as a nonorail or a subway, a vehicle has
been known that adopts a tire wi tHtlanfinetiosaf ety wheel that
supports a tubel ess pneumatic tire front the inside when the inner
pressure of tMEEHICEE SSSERPhERUBINIDIG WHEEL, VEMICEH ANDVMETHEOB OBf
such a pneumatic tire, a bead portion of the tire is locally

20opered, an i nnerasaigRY.INGSAUD 91SASSHMBEING NV IR EAW=ET, ubber

sheet is then nounted. Then, the wheel provided with the inner safety
wheel is set in a press flttlng jig and noved onto a wheel in which a
side ring is renoved, and the tire is press-fitted to a rimby the
jig. The ge rln |s pl aced on the tire, and the side ring is
further d&@ @cﬂﬁﬂ d to the tire and pressed until a groove for a
lock ring is visible. Then, the lock ring is 25caught and assenbl ed
in the gr[669H and air is then put into the tire, and consequently a

The present invention relates to a vehicle wheel, a running wheel, a vehicle, and
10 amethod of assembling and disassembling a vehicle wheel.
Priority is claimed on Japanese Patent Application No. 2010-284851, filed

December 21, 2010, the content of which is incorporated herein by reference.

Background Art
15 [0002]
In the past, in a new transportation system such as a monorail or a subway, a
vehicle has been known that adopts a tire with an inner safety wheel that supports a
tubeless pneumatic tire from the inside when the inner pressure of the tubeless pneumatic
tire is reduced. In a wheel of such a pneumatic tire, a bead portion of the tire is locally
20  opened, an inner safety wheel is assembled inside, and a rubber sheet is then mounted.
Then, the wheel provided with the inner safety wheel is set in a press fitting jig and
moved onto a wheel in which a side ring is removed, and the tire is press-fitted to a rim
by the jig. The side ring is placed on the tire, and the side ring is further press-fitted to
the tire and pressed until a groove for a lock ring is visible. Then, the lock ring 1s

25  caught and assembled in the groove and air is then put into the tire, and consequently a



2 wheel is conpleted. Afterward, when the tire is replaced due to
wear or the like, the tire is detached using a special press fitting
jig according to the reverse procedure _of the assenbly procedure.

[ 0003] 5lncidentally, there is a vehi cPe wheel in which a plurality

of engagenent . pl ac re unt ed .at | FQns. of twoLdiwv d .
wheel s (r‘gﬁe@?l cé’}“"?%?&ex%ﬁ%rlw f&y&}%@ﬁ@@ﬁ#eﬁ%@%&%gﬂﬁp \v%ar‘ég{len]wm ﬁ% tire
Literature 1, after bead portiopns of a tire are press-fitted to the

r espect i vié detaghed %H‘@aag@ﬁ@ﬁfpfﬁﬁﬁ Fipgaisdrcardws i@ ddersTiPiorsiirapihput
together. Then, 10 after holes for hub bolts are aligned with each

ot her by asednaltlypedogdurst ati ng the respective rins, the wheel is
nounted on an axle hub. Then, air is put into the tire and the tire
i's assenffpeo3] and this tire is disclosed. Gtation List 15Patent
Literature [0004] Patent Literature 1: Japanese Unexam ned

Pat en i catyj i i i _ '
t5 Appl i Ihaafmﬁw, $her2Ub] V Fatit ARedn l_v%a@@ﬁa @9?@%8% 3 ;gﬁm \Rﬁlees

I nvention Technical Problem[0005] weve el

inth |ated art. t f i ' '

pat ent. L Ferapnd o matfe oo oMl B eiieR RRenarrar et e
nmount ed 250n a hub, there is a risk that the divided wheel s di sengage
from t he kifsr@urerr t her, the

In Patent Literature 1, after bead portions of a tire are press-fitted to the
respective rims, engagement portions of the respective rims are put together. Then,
10 after holes for hub bolts are aligned with cach other by relatively rotating the respective
rims, the wheel is mounted on an axle hub. Then, air is put into the tire and the tire is

assembled, and this tire is disclosed.

Citation List
15  Patent Literature
(0604}
Patent Literature 1: Japanese Unexamined Patent Application, First Publication

No. 2008-302858

20 Summary of Invention
Technical Problem
[0005]
However, in a vehicle wheel in the related art, there are the following problems.
That is, in Patent Literature 1, if air is put into the tire before the tire is mounted

25  on ahub, there is a risk that the divided wheels disengage from the tire. Further, the



3 divided wheels are provided with divided rins in order to
facilitate rimassenbly of a hard tire, and after beads of the tire
are press-fitted to the respective splijt rins, it is necessary to
rotate the respective split rinms in relFative directions and engage
the rins w: o -1 his ' TR i d
thus a1 ViR REds B 1EbugbPHRY Byiaddlyis PG et B SETRICARREMY P

is nounted on the rim air J ut into the tire to nake runnj ng

wheel . antnd e AhsR peaeadiths Brcane e iEts bR esbordHe SpE: Mk ber
because of an engagenent structure, there is a problemin that even
if air isnegessaiyrie ootaledhe resiectiye selifghpeingalativadirggfions and engagotsajms

10Further, in tire replacenent of a common tire wheel with an inner
saf ety wheigh cachiotieee. aHepeedrathig workhiavinregecomsinyiohgaaid thupa &gt oftiords i on
is required, locations where tires can be replaced are limted. In

addi tison, eghifGe 1RGddili6e usORly2GROMAE titeSis aRRMtAloniRE KnDalrfiopiastolie fire
skilled technician, there is™a problemin that it is not possible to

cope wt . r 1 d i .yehicle is
Funni ng. 9SG Y SRR fafthe tiihidd biiedlis b nduia ISV ANEN € P,
of the above-described _problens and has an object of providing a.
Vehi cl o VRGHFYCTDERHROAGN RREAGPMeR! uriLEs Jers fop BTORKIBINEHEvER Bt PP
and di sassenbling a vehicle wheel in which inprovenents in work

ef fi ci endptogthel tivio dicamgagempntrasilvPefivily t o assenbly and di sassenbly can
be attained. 20 Solution to Problem[0008] In order to

achi eve t[l0eoglbove object, according to a first aspect of the present
i nvention, a vehicle wheel, divided in an axial direction of a tire

ihnt 0 jigwo pi eceFyALE h éh%%?laaanéd’e v b €6mhhftirdded! iRdardmnetdafal dheel,
alf wheel that are connected to each other and
since a special jig having a hydraulic press function is required, locations where tires can
be replaced are limited. In addition, since the tire replacement is special work
performed by a skilled technician, there is a problem in that it is not possible to cope with
a sudden puncture of the tire or the like when a vehicle is running.
15 [0007]

The present invention has been made in view of the above-described problems
and has an object of providing a vehicle wheel, a running wheel, a vehicle, and a method
of assembling and disassembling a vehicle wheel in which improvements in work
efficiency and workability pertaining to assembly and disassembly can be attained.

20
Solution to Problem
[0008]
In order to achieve the above object, according to a first aspect of the present

invention, a vehicle wheel, divided in an axial direction of a tire into two pieces which

25  are an in-side half wheel and an out-side half wheel that are connected to each other and



4 fixed to an axle hub, includes: first bolts joining a mating
surface of the in-side half wheel and a mating surface of the
out-side half wheel together; and second bolts joining the out-side
hal f wheel and the axle hub together, @%herein the first bolts and the

hal T whedPediaen a%l??p@%&}éﬁﬁesy ﬁ§15k[‘?P¥\Bd i 3 o 88 & e B ilPect
of the present invention, hod of assenblln and di sassenbl | ng
t he vehi cvkeehprdr mating ﬁlaiﬁws Oif &lletqvérsrdierl@lf @@5%@%@%: apd pecopd 8911%1@&1"@

with a pneumatic tire includes: a first step of detaching the second
bol t s by theostesideplfiwheel fand theaaxloluttsiodetherf whereinotht fisitdelthand thatsexind a
second step of reducing inner 10pressure by releasing air in the

tire; a tyyikdrelegrctbcldeéra®bi Ndo hive ffoni e dupkids half Wirelsedd.ng nuts
fromthe outside of the out-side half wheel; and a fourth step of

separ ?}ége i n-side half wheel and the out side hal f wheel and

det achi gr;[g? i n-side half wheel and the out-side half wheel fromthe
tire, vvhereln e.di sass erforned,i

or der 11om t he gk SCREGNELS £ Rcopdannenl O Be PReH kaBFein bHECRE
is 15detached fromthe tire, and the assenbling the vehicle wheel is

per f or medissambliganddisgpgalise theehinle whed @ﬁ¢qrﬁ@gmaw firgleaspegiivdyieh is
wheel is nounted on the tire. [0010] According to the above
aspect s gfrovided withenmemmatisiiredecludest hdirshgtep of detablrhg thelseednd hdlis byi r st
bolts which are nounted on the in-side half wheel and the second

bol t s whilghsefn@ mis ABHRhM st dffiRe autRddhllf Whexl.seanind aby ofRdiifg inner
the assenbly and di sassenbly of the in-side hal f wheel and the

gglt f %W]g eq}eéasgqugﬁeieaapg ﬁh.gt}é%ﬁs%yrd%&gm 'dgt%?l%ﬁ%;‘ﬂ{eyﬁ@f bdlﬂ%ﬁ?&rrsgglng

e ax can be pre e bei ng per
the sane ti

tire can "B nﬁ@‘péﬁ‘ﬁ glgsﬁf; Sﬁl’tel?é& a@rsigaﬁ”c% ‘?Pi “f@’eﬁt%{’rc]‘?ﬁ S\reggrgh%gv@éz oﬁd

bolts. At this tinme, since the in-side half wheel 25and th t-si
hal f whedn-sidechaligrhrehiandiheoneridpall peslianddetsghing the p-side lﬁi@gﬁ%ﬂl ando
maintain 5 a good working state without separation of the wheels due
to t he i rntheputpsidskalf ehedl frometheitire, wherein the disassembling the vehicle wheel is
performed in order from the first step to the fourth step when the vehicle wheel is
15  detached from the tire, and the assembling the vehicle wheel is performed in reverse
order of the disassembling when the vehicle wheel is mounted on the tire.
[0010]
According to the above aspects of the invention, since in the out-side half wheel,
the first bolts which are mounted on the in-side half wheel and the second bolts which are
20  mounted on the axle hub are separately mounted, the assembly and disassembly of the
in-side half wheel and the out-side half wheel and the assembly and disassembly of the
out-side half wheel and the axle hub can be prevented from being performed at the same
time. That is, when the tire is replaced, the wheel with a tire can be detached from the

axle hub by first detaching the second bolts. At this time, since the in-side half wheel

25  and the out-side half wheel are joined together by the first bolts, it is possible to maintain



Further, since the out-side half wheel is nounted on the axle hub,
even if the first bolts are m stakenly |oosened, the object that may
be bl own due to the inner pressure 5 of. the tire is the in-side half
wheel because the out-side half wheel and the axle hub are j oi ned

that .t ne S FoREE e SPhbascBRtuh Yane SIEHE dbe iR e Rl irRHR ) e

Further, the vehlcle wheel according to the first aspect described
above 10ptFr8f erably includes a first cover body covering first nuts
that are screwed onto the first bolts. [0012] In the vehicle
wheel accor di ndurier, since thesui-gislgdell whesksinyaatedhube aslehiub, ¢ven 1fthe st
nuts for the first bolts joining the in-side half wheel and the

out - si de firat holstaeemistagatyloosehdd, she obvjectabiatmyayt bech16wn due tothe linteo gdyessure
the first nuts are not visible fromthe outside. Then, since the

first sn Utéftﬁ@ﬁfé% ﬂiéqnlsm&n%efer Qéaahaﬁh@%fsme@hmwﬁga ahBénef mﬁm&ﬁger
body is renoved, it can be prevented that the in-side half wheel and

LR ot bRl A e g ‘ﬁ““% RS Ao TSR,

hub are detache fron(}11 ach ot he@ (i)e[ 0013] Further, in the
vehicl e & ROLILY: IpMA getoé'tecrl‘f@r ¥1544% aspect descri bed above, the
first cover body is preferably jointed by second nuts that are
screwed dfPbllt he second bolts. [0014] 25In this case, the first cover
body can be detached fromthe out-side half wheel by 6 |oosening and
renovi ng the sduonthdr,tikevahitls whegnctdrdingec thedibiodspect desribedhaboweeason,
when the wheel is disassenbled, the disassenbly procedure to first

det aqly t Ngefobdbipimfideah fﬁréﬁ’@@@ér b@ﬂjﬂ cbeingXlrst ﬁmtgbmamérk@aﬁéu ehtbeke fifshen

| oosen the first nuts, and separate the'in-side half wheel and the
out - si de %‘Hsf wheel , can be carried out.

[0012]
In the vehicle wheel according to the first aspect described above, since the first
nuts for the first bolts joining the in-side half wheel and the out-side half wheel together
15 s covered by the first cover body, the first nuts are not visible from the outside. Then,
since the first nuts cannot be loosened from the outside unless the first cover body is
removed, it can be prevented that the in-side half wheel and the out-side half wheel are
separated from each other by mistakenly removing the first bolts before the out-side half
wheel and the axle hub are detached from each other.
20 [0013]

Further, in the vehicle wheel according to the first aspect described above, the
first cover body is preferably jointed by second nuts that are screwed onto the second
bolts.

[0014]

25 In this case, the first cover body can be detached from the out-side half wheel by



5[ 0015] Further, the vehicle wheel according to the first aspect

descri bed above preferably includes a fit joint type mating portion
protruding fromone of the mating surf%ces of the in-side half wheel
and the out-side half wheel toward the“other of the mating surfaces

of the 'qogﬁeqﬁloha%d e%@ﬁ% ek 119 tssfr Zslegowbeo?ljs AQh} shrgasoh

10| nt 10type matin on prere s over an enti
ci rcunf erence, of tge vehi cl

i sal | gnriEhRn BF wheg 15 ﬂlsgrsae%rrﬁhﬁwrrﬁ@% miz?%mﬁ%dwo Sb@efr%rtﬁe%fe%rie

with respect to an axle can be prevented by the fit joint type mating
portion. Rlfrwhest andithe@xieHud frave cachonther ihge Qﬁmﬂreﬁragr@t%%@mﬂaéﬂe the
since it becones possible to easily 15coaxially position both the

di vi ded wheadeshdbywiesed agd thg oubeidé half mdicell canylpecamadd ;mg. porti on
protruding fromthe mating surface of the divided wheel on one side
w th the @pysded wheel on the other side, the assembly work can be
made nore efficient. [0017] Further, the vehicle wheel accordi ng to

the first ASPeqlyfigs ol fesieRaNa -20RGRERS ARl irsf &ggw%@s&m

second cover coverli re arrange at the
i n-si de hal eel = side,. vehr | e whee| according

to the fiMegr eeudaegér}%@ayépoe%nb E‘?fﬁe‘ép’f‘ﬁ Ay Eer g8 pEthe ST EG
the in-side half wheel and the out-side half wheel together is
cover ed byriapes affseinoride bl whedd ong thetaveside hgkf vr:kepltt@warcethﬁ othey pEilg| e
fromthe outside. Then, since the first 7

mating surfaces of the in-side half wheel and the out-side half wheel, and the fit joint

10 type mating portion preferably extends over an entire circumference of the vehicle wheel.
o016}

In this case, misalignment of the in-side half wheel and the out-side half wheel
with respect to an axle can be prevented by the fit joint type mating portion. Further,
also when the two-divided wheels are assembled, since it becomes possible to easily

15  coaxially position both the divided wheels by engaging the fit joint type mating portion
protruding from the mating surface of the divided wheel on one side with the divided
wheel on the other side, the assembly work can be made more efficient.

[0017]

Further, the vehicle wheel according to the first aspect described above

20  preferably further includes a second cover body covering the first bolts that are arranged
at the in-side half wheel side.

[0018]

In the vehicle wheel according to the first aspect described above, since the first

bolts joining the in-side half wheel and the out-side half wheel together is covered by the

25  second cover body, the first bolts are not visible from the outside. Then, since the first



bolts cannot be renoved unl ess the second cover body is renoved, it
can be prevented that the in-side half wheel and the out-side half
wheel are separated fromeach other by_m stakenly renoving the first
bolts before the out-side half wheel add the axle hub are detached

from eac F e i .Gl

accordin rg}) Oﬁ% Q?@%Ot g |[:’ ?ﬁgﬁg‘]ﬁ: g pué' (l:etss Hgssgéc}r@ecr V%Ilbﬁc:ovd&? Ef%ﬁg&eﬁ’- 'g F;ﬁg@%ﬂeﬂ\;\%de el
is preferably proyi ith an air hple co ni catin ith a rim
out or i 1 Bie FEnEr AT e 08 Tt Ot TRISHRET AP PATRB oMo dshioUic by
mechani sm section that is fixed by a third nut and emts a warning
sound duenistakaily réthoving ghe fmsbalts befrae heroutsids hatitvdwet endethe axladpib are
circunference side froma rimouter circunference side is preferably
mount ed adetavhe® fidmpaich bthier.on the riminner circunference side of the
air hole, and the second cover body is preferably jointed by the

t hi rdsnutygafgit he whi stle mechani smsection. [0020] 15In the vehicle
wheel accordi'ng to the first aspect described above, after the wheel

is detached fr he.axl c - d
rom t oo o1 JUrHgE i eSofitR whilf aBEFARE 1Y s 06ty GEREY AR EE
of the whistle chani sm section from.the secqnd cover hody. That is,
when t he 1! 'H’gfe‘ﬁgqer 1S\/R{E§Fa%ja)h1€f0f’ﬁ{§8 6‘6{“%% ad’éhcﬂ%\F‘FmW’m‘B@P“‘é% ith a rim outer
di sassenbl ed, an attenpt to detach the second cover body is nade.
20wi t houtcircgimdersitia) swiface of thehin-side lealt wheal i whistle mechanésm seedion Miat & nut
of the whistle nmechani smsection is |oosened, air in the tire flows

to the rifircdttyes thixd motiaddamitcewaintiez ddunddgb td dieflawingthtomgh airedair hole
therefore the whistle nmechani smsection emits a warni ng sound. For

t hi s jpeasgar@did i%ﬁeﬁdﬁ%uirﬁé}@ﬁ?e%ﬁ&sﬁélﬁ% rif oliRe cirfFh@fenef siubes ;Sr%:f;]eﬁaﬂlﬁ
e

reduced by an air valve until the warning sound di sappears,

vecond cofsiBe il SRR AGHE iRkl opseab e g
(e outside ol vheel a0d Lo SeRate. 106 0B el el anc
section.
[0020]

15 In the vehicle wheel according to the first aspect described above, after the
wheel is detached from the axle hub, the second cover body can be detached from the
in-side half wheel by loosening and removing the third nut of the whistle mechanism
section from the second cover body. That is, when the in-side half wheel and the
out-side half wheel are disassembled, an attempt to detach the second cover body is made

20  without releasing air in the tire.  In this case, when the third nut of the whistle
mechanism section is loosened, air in the tire flows to the rim outer circumference side
through the air hole, and therefore the whistle mechanism section emits a warning sound.
For this reason, after the inner pressure in the inside of the tire is reduced by an air valve
until the warning sound disappears, the second cover body can be detached. Then, a

25  disassembly procedure to loosen and remove the first nuts from the in-side half wheel



Further, the vehicle wheel according to the first aspect described
above may 5include a third cover body covering first nuts that are
screwed onto the first bolts, and the qut-side half wheel nay be
provided with a val ve communi cati ng with the inside of the tire.

Further, t third . c r. bod be unt ed_at..an _gpeni or t 1,0n. of
Che val verdiint pETe ER ned e Rtk i a8 Rbis§he PRt e R

[ 0022] 10In the vehicle wheel according to the first aspect described
above, sikee! fee §3ch other Gakbe egrie@uts | st bolts joining the in-side
hal f wheel and the out-side half wheel together is covered by the
third covi®2body, the first nuts are not visible fromthe outside.
Then, since the first nuts cannot be | oosened fromthe outside unless

the third coverFuymey, thvahid®whde! actordibg tb ehepfisvapeadietdiibed hbevd mapi de
hal f wheel and the out-side half wheel are 15separated from each

ot her sg% JHE]%H@E@%%J@PP&%&H@%E%& Plts Bl fare. A d%lﬁ@ﬁle%gt'b_?irl]tg,ﬁ%nﬁ%é

wheel the a ub ar eta rom each ot her.

after the whegl, is detached fro he axle hub. the.thir over. b

can be. il yie] RV e SRR R RYVafie S RayhiGuhe i Fei§lacRRthe
renoving the fourth nut fromthe thiyd cover body. That is, when the
i n-si de Harf findkar, Badhitheovsubady may hamounisd 8t anpRense RATYAR Slhp valye
there is no need to release air in the tire. If an attenpt to detach
t he t hi r canddhie thitdodyer odyenlay, benioeried biea fouthttutnut is | oosened, air in
the tire flows to the outside of the out-side half wheel through the
val ve, angozdjter the inner pressure in the inside of the tire is
reduced, the third cover body can be detached. Then, a disassenbly

procggure to | qasriydide WRED\ARcoridfglth iRt ﬁ@#és%eétrd%ﬂrfb@@_ag@eﬂ‘siﬁbﬁﬁlle][fﬁétf

wheel and the out-side half wheel and to separate the in-side al
out - ooz or e st bl e Sk i RT3 A A Gy ieefi
s ot o8 SGHETEN B YErhES EoVGR BB b Bramy archct NS e o Bg opBisE.  Then
descri bed above.
since the first nuts cannot be loosened from the outside unless the third cover body is
removed, it can be prevented that the in-side half wheel and the out-side half wheel are
15  separated from each other by mistakenly removing the first bolts before the out-side half
wheel and the axle hub are detached from each other.

Then, after the wheel is detached from the axle hub, the third cover body can be
detached from the out-side half wheel by loosening and removing the fourth nut from the
third cover body. That is, when the in-side half wheel and the out-side half wheel are

20  disassembled, there is no need to release air in the tire. If an attempt to detach the third
cover body is made, when the fourth nut is loosened, air in the tire flows to the outside of
the out-side half wheel through the valve, and after the inner pressure in the inside of the
tire is reduced, the third cover body can be detached.

Then, a disassembly procedure to loosen and remove the first nuts from the

25  in-side half wheel and the out-side half wheel and to separate the in-side half wheel and



Further, according to a fourth aspect of the present invention, a
vehi cl e includes the running wheel according to the third aspect
descri bed above. In the third and fourth aspects, since a
tire is nounted on the vehicle wheel aé%ording to the first aspect

descri bed, above unni wheel or a yehicl ith the high

10ef fi ci gh%?"té%ld%@@EWEFi}q‘%ﬁ%e ‘lﬁsoélgeg&%?g?/ C%‘Fgo\é\fan be provi ded.

Advant agequs_ _Ef fects of Invention [0024] According to the vehicle
wheel , tH8023nni ng wheel, the vehicle, and the nethod 15o0f assenbling
and di sassenbling the vehicle wheel related to the aspects of the
present i nvent ifomthet, hecdrdingtto bthitdsaspheitof dreeprassuhineentom, & menning whegd
hal f wheel and the second bolts that are nmounted on the axle hub are

separ at el jiclyBesd WHeel MPWhidhi astire éPmGintes bnde: vehitlowhed aderdiabfio Wedrbt i s
mounted on the axle hub, even if the first bolts are m stakenly

| oosenred b b oS replaced, the out-side half wheel and the
axl e %ub %@gd?jdgﬁ‘é’gaég?"gget her by the second bolts. For this reason,
t

there is no chancg of the wheel. fl.ying.t rd the. outer r .si
and |+ npr overendar et G RTRERT & Falry Ay R Rlse TR, ERPEEG iRt
pertaining to assenbly and di sassenbly can be attained. Brief

Descri pt itgﬁrlamﬂlﬁ\meﬁ@%cor@ngtq@;e third @%Cﬂeég&egééﬂ%nal vi ew showi ng
a runni ng wheel according to a first enbodi nent of the present
invention. FlGln2hé third asil denrth aspeath simee hdiroksaudurdérbmnthiervelrics wheei s
viewed fromthe outside. 5FIG 3 is a partial enlarged view of the
wheel shawdordightb@he first aspect described above, a running wheel or a vehicle with the high

10 efficiency of assembly and disassembly work can be provided.

Advantageous Effects of Invention
[0024]
According to the vehicle wheel, the running wheel, the vehicle, and the method

15  of assembling and disassembling the vehicle wheel related to the aspects of the present

invention, the first bolts that are mounted on the in-side half wheel and the second bolts

that are mounted on the axle hub are separately mounted. For this reason, since the

out-side half wheel is mounted on the axle hub, even if the first bolts are mistakenly

loosened when the tire is replaced, the out-side half wheel and the axle hub are joined
20  together by the second bolts.  For this reason, there is no chance of the wheel flying

toward the outer worker side, and improvements in work efficiency and workability and

safety pertaining to assembly and disassembly can be attained.

Brief Description of Drawings

25 [0025]



FIG 4 is a cross-sectional view showi ng a running wheel according to
a second enbodi nent of the present invention. FIG 5 is a partial

enl arged view of the wheel shown in FI 4, corresponding to FIG 3.
10FIG 6 is a cross-sectional side vieWw showi ng a whistle nmechani sm

section. I 7. 1S apartial Gross- i I ]

wheel “accor di nd 0ol s A6iPRa el Ry o8 RS A et hEARE R £ 8s?
Description of Enbqdi nents 15[ 0026] Hereinafter, a vehicle
wheel , a STRAAGIABNLAEEE Dressny BINPRYS. * and a net hod of assenbling and

di sassenbling a vehicle wheel according to enbodi nents of the present
i nvention are d86c?ivresdduicaoviem thhavhdelshiowgdn FI@ 0B viewdHiren the
Enbodi nent) As shown in FIG 1, a vehicle wheel (hereinafter sinply
referred digsids a wheel 1A) according to the first enbodi ment is used
in a tubeless tire (hereinafter sinply referred to as a tire 2) with

an inger saf et \ouheel» S iRCARLPYEN drihd Wifed SRiPin tHere, 10 FIG 1,

reference nuneral 4 tes an~ ax hub, reference nuneral 5
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whi ch i s nount

embodiment of the present invention.
FIG. 5 is a partial enlarged view of the wheel shown in FIG. 4, corresponding to
FIG. 3.
10 FIG. 6 is a cross-sectional side view showing a whistle mechanism section.
FIG. 7 is a partial cross-sectional view showing a wheel according to a third

embodiment of the present invention.

Description of Embodiments
15  [0026]

Hereinafter, a vehicle wheel, a running wheel, a vehicle, and a method of
assembling and disassembling a vehicle wheel according to embodiments of the present
invention are described based on the drawings.

[0027]
20 (First Embodiment)

As shown in FIG. 1, a vehicle wheel (hereinafter simply referred to as a wheel
1A) according to the first embodiment is used in a tubeless tire (hereinafter simply
referred to as a tire 2) with an inner safety wheel 3 incorporated in the inside.

Here, in FIG. 1, reference numeral 4 denotes an axie hub, reference numeral 5

25  denotes a valve, and reference numeral 6 denotes a rubber sheet which is mounted



11 between the inner safety wheel 3 and rimflanges of the wheel 1A
Then, in FIGS. 1 and 3, the left side of the drawing is the inside in
a vehicle wwdth direction and the righ{ side of the drawing is also
the outside in the vehicle width directhon. 5[0028] In addition, in

t he wheel,_ 1A directi.on perpendicular to axlLe P of the axle hub
4 is ref ebre}‘@%e"tatge é{gleﬁsaéazr?&egffa? B a&%eso?fatﬁe P@aiaallA'di rection, a
direction revolyving around the axle P.is referr_ed,t{) as. a. .

ci rcunf erent i alThenr8diEsn! anhd. e dltids pidhe depwing & the isidsdn g,vehicls s
referred to as a width direction X 10[0029] As shown in FIGS. 1 to
3, the whedh dircdtion pndthedieght vide bf theplrawiakiis glsothecuisidd igthyehicle migih
wheel coupling bolts 7 (first bolts) and a plurality of (in FIG 2,
ten) hub difektion.8 (second bolts) joining an out-side half wheel 20 and
the axle hub 4 together. The wheel coupling bolts 7 connect an

i n-side I‘[@b%%]v\heel 10 and the out-side half wheel 20, 15that are

pi eces of t wheel 1A divided into two in a direction of the axle P,

to each other, ;are.f.ixed to th xlLe. hub 4 nd. J.0l i u ce
102 0f the i n dafoRatan MEpEE 4% p GrdtihenMich Pl o A BB B LS
out -side half wheel 20 together. The wheel coypling bolts 7 and.the
hub bol t U 4isacieredigsas 1 HABERT diseaion opmradial dteetiar adiiesion NERIND 0
side respectively. 20[0030] The axle hub 4 is provided with a hub

fl ange 4larpurotthadklad is mefetred toeasiaadircdinferentiad diraction, gnd/edirgationtpiatatie] fo
an axial direction, and a plurality of (in FIG 2, ten) hub bolt

hol es 42 thbaklePeipedfeé®iol 3e width dikage X1 in a thickness direction
al ong an outer peripheral portion of the hub flange 41 and are
arranged hpgqual intervals in the 25circunferential direction.

As shown in FIGS. 1 to 3, the wheel 1 A is provided with a plurality of (in FIG.
2, twenty) wheel coupling bolts 7 (first bolts) and a plurality of (in FIG. 2, ten) hub bolts
8 (second bolts) joining an out-side half wheel 20 and the axle hub 4 together. The
wheel coupling bolts 7 connect an in-side half wheel 10 and the out-side half wheel 20,

15  that are pieces of the wheel 1A divided into two in a direction of the axle P, to each other,
are fixed to the axle hub 4, and join a mating surface 10a of the in-side half wheel 10 and
a mating surface 20a of the out-side half wheel 20 together. The wheel coupling bolts 7
and the hub bolts 8 are screwed into nuts 9 from the out-side half wheel 20 side
respectively.

20 [0030]

The axle hub 4 is provided with a hub flange 41 protruding in the radial
direction at a given position in an axial direction, and a plurality of (in FIG. 2, ten) hub
bolt holes 42 that penetrate the hub flange 41 in a thickness direction along an outer
peripheral portion of the hub flange 41 and are arranged at equal intervals in the

25  circumferential direction.



12 [0031] The in-side half wheel 10 is provided with a rim
section 11 which is fitted to a bead portion on one side in the wdth
direction of the tire 2, and a disk section 12 which is fixed to the
axle hub 4 on the vehicle side, and dig%osed inside in the width
directiogPB% 5a vehicle. The rimsection 11 is annularly forned at a
peri pher Hrder of the disk section 12 and is provided with a rim
fl ange arranged_at. an_ end portion in the axial direction of the rim
section 11. Thellgiiggsidgdwifiwipeh 0 yovided wathadim sertionrdd wueh isdted3g aag
the center, and on the outer periphery side thereof, is provided with
a pl ur al iliepd pbrt{cnronFing.side, in theewidg) dinention of thepae 2phrat a/disk sestibnll12 whathes
13 arranged at equal intervals in the circunferential direction for

t he wheelis ¢Re@td thg aRiellub 47%n hBeckitkidef atd\@ssuediniicinlid widtlilditedtion of
| arger than the size of the outer dianeter of the hub flange 41 of

the axle Mgfl}e.v\}" I s ?\?Onoﬂt fssdhlqtﬂaqgtcgrgg@%% P%@pﬂe?al BORIE Befle Widkh 2

rimsection tted to a por n on one side In the
width directiop, of, the tir and.a di sk section 22 ich.s fixed
ot he anceetorhE S BrovaddiEnt p B0 e Sitnlf o8 afl Pollbhal tismyils

wi dth direction of a vehicle. The rimsection 21 is annularly fornmed
at a perifirstan obbedisn sestiopdd. di sk section 22 and is provided with a
rimflange arranged at an end portion in the axial direction of the
ri msection 21.Th20lig0@8lio izhah s&ireka topeming Potims 12aat the wbnter, apdon Hg
portion 22a at the center, and on the outer periphery side thereof;

I's provi dageretiphéryBlderthdedty isqfrotided Wita plurativesTi(in) FIGU Retweney) iopher y
side bolt holes 23 arranged at equal intervals in the circunferenti al

?LL)e qphgg?e@%gﬁygﬁdgﬂ}?@oé%s%rﬁﬁge@ﬂ daBatfintefvdl MBé Ekdinerchtifl dite&tion?
for the wheel coupling bolts 7. The size of the opening portion 12a is larger than the
size of the outer diameter of the hub flange 41 of the axle hub 4.
[0032]
The out-side half wheel 20 is provided with a rim section 21 which is fitted to a
15  bead portion on one side in the width direction of the tire 2, and a disk section 22 which
is fixed to the axle hub 4 on the vehicle side, and disposed inside in the width direction of
avehicle. The rim section 21 is annularly formed at a peripheral border of the disk
section 22 and is provided with a rim flange arranged at an end portion in the axial
direction of the rim section 21.
20 [0033]
The disk section 22 has a circular opening portion 22a at the center, and on the
outer periphery side thereof, is provided with a plurality of (in FIG. 2, twenty) outer
periphery side bolt holes 23 arranged at equal intervals in the circumferential direction

for the wheel coupling bolts 7. A plurality of (in FIG. 2, ten) inner periphery side bolt

25  holes 24 for the hub bolts 8 are arranged at equal intervals in the circumferential direction



25hol es 24 for the hub bolts 8 are arranged at equal intervals in the
circunferential direction 13 further to the inner periphery side
than the plurality of outer periphery side bolt holes 23. The
plurality of outer periphery side boi t I}ol es 23 are di sposed at the
sanme positions in the radial direction.and at. the sa i nt.erval s

The ol cutrBfn gy pediphPly s REL el BB G pEd ek ShF BV Ll 23
outer periphery side bolt holes 13 of the in-sjide half wheel 5 .10. On
t he ot herTivalaralitshel quigrereriphery sisisrbpltdiods 2561¢ disppsed abthe sprmc gpsifersdn

at the same positions in the radial direction and at the sane

i nt er val sthe nadidl elirettiauarfdent ¢t saale idiervaly indhe siccuasfercotiglalirceposmasito t he
plurality of hub bolt holes 42 of the axle hub 4. Then, the

out - si de dadebporaas the?PlutadityBLotitahediphérheidewdlfHodRds o thoin-didechakwheel
hub 4 fromthpe out si de. That isfﬁq)t hg oljgt-side hal f wheel 20 is

ted t | 1 t
1 angs 41 Cand t g olucf Wi d Ml b RO Rl U AL F pRppicla T Same
t t her. " .. Ih i . th i ti 2a. | t to,.be,.
i 2o of tsitisgs & Feedie ittt FHEF i ARG s Cr e R EEARE P
t he opening portion 22a. [0034] 15Then, in the mating surfaces 10a
and 20a =10 4P EoFrespend i op RIrHY T NG BPIt holesidiof e ABHIGidde hal f
wheel 20 are coupled together, a convex portion 14 (a fit joint type

mat i ng porti on)Thenpthe wdt-sige halé mletle? Onia mougted wunfthe buld Oangsi 4eofdhe atiehub
in-side half wheel 10 at the outer periphery side in the radial

directi om gxmanesu@ider The i§nhé b&-gdd BaMWRER D0 6s MBuiitb@ on the axle hub 4
circunferential direction. The mating surface 20a of the out-side

hal T qgheeligefh bite Qurﬁ{c@‘ﬁfilQﬁﬁthﬁ‘hhﬂ_fﬁngﬁﬁﬁ%ﬁth.@gfatﬁhgrfac%fzoaro'i??f{b‘?&ﬁ-sfa‘éer

the entire circunference in the circ erenti rection

correspondi t he, conyex portion 14. The convex portion 14 is
engaged #ﬂ‘g]i]?‘?gzég%tg\g‘é%ﬁrorti on 25, and therefore, msalignnent of

the in-side half wheel 10 and the out-sjde half wheel 20 w th respect
to the axl e P cHis s ofdhgopaning pqriiors2a el to g drsizeof theeuterdipmgter
surfaces at which the in-side half wheel 10 and the 14

where the axle hub 4 can be inserted into the opening portion 22a.

[0034]

15 Then, in the mating surfaces 10a and 20a at which the in-side haif wheel 10 and
the out-side half wheel 20 are coupled together, a convex portion 14 (a fit joint type
mating portion) protruding from the mating surface 10a side of the in-side half wheel 10
at the outer periphery side in the radial direction extends over the entire circumference in
the circumferential direction. The mating surface 20a of the out-side half wheel 20 is

20  provided with a concave portion 25 arranged over the entire circumference in the
circumferential direction corresponding to the convex portion 14.  The convex portion
14 is engaged with the concave portion 235, and therefore, misalignment of the in-side
half wheel 10 and the out-side half wheel 20 with respect to the axle P can be regulated.
[0035]

25 Further, in the mating surfaces at which the in-side half wheel 10 and the



out-side half wheel 20 are coupled together, an O-ring is nounted in
order to prevent |eakage of air in the tire 2 through the mating
surfaces. In this way, the wheel 1A cap al so be applied to a tubel ess
tire. [0036] 5Next, a nmethod of assenb ‘fng and di sassenbling the

wheel 1A & i

phoel |2 QR ARSAIG) 20 e coup RS Mpoef L HIE Sl bl pEngT
det ached by | ooseni.ng the_second .nuts. 9B fromt out si

out -t de IRAESRRBEI S a2 PUEh CEREnSHERCES, niD Bt b irgener] Tareane
axle hub 4 and the out-side half wheel 20 are di sengaged from each

ot her, aralsa brigppdind dygrubglesetigst the 10 wheel 1 and the tire 2 can be
detached fromthe axle hub 4. Then, a worker at this tinme can perform

wor k wi t H@0B6Jent eri ng the inside of the vehicle, that is, the in-side
hal f wheel 10 side. Then, air in the tire 2 is released through the

val ve 55, and t hgext %Eth@ﬂ%%ﬁé&éﬁnbﬁﬁo h&@dfsase@n@u@mé Qdhecieh (saleSafRad
step). [0037] 15Next, the wheel coup ing bolts are detached by

| ooseni ng t he fm@%%{z{&ttﬁe oo bRt Bhslp Ol ShPh g f e

wheel 20 (a thir er can

hort whedt H%ﬂbe?ﬁgfﬁﬁb%ﬁar?ﬁ dl2a B doAEainE Mg ascpnd o taﬂﬁ%t%%ﬁ"!é?%%e

hal f wheel 20 are separated 20 from each other at the mating surfaces
10a and 2beocuntidelbalavhed 20r(edirstisted.i rEhen, the hubdlapge 41 epthe axle hub 4 and

addition, in this enbodinment, since the inner safety wheel 3 is
i ncor por athe dui-side half el QB,araﬂisaigagmafrwmmbh b#her, snd dhaahedgfepatmof the
tire 2, the inner safety wheel 3 is disassenbled and detached from

t he tiyigre @hee?ﬂa?@%tlre Q5:an be detaEhkfdﬂi‘@(hmhé’\Qﬂé‘hﬁlﬁW WR&, a Wdorké afBidtigd

on the tire 2, the assenbly is performed according to the reverse
" e de renelifEa b SaRERtHL @%ﬁf’% i ﬁog}“#eywﬁ ? ‘?% Et ] lf‘?“ i
posi 11 on H15idfhe ThePerihin fs e sueleauth Biduah Thordes 5 4 £ RadeSefior
L o e D Teduced (s seoand stegy. o> o and 28 of the
[0037]

15 ~ Next, the wheel coupling bolts 7 are detached by loosening the first nuts 9A
from the outside of the out-side half wheel 20 (a third step). Also at this time, the
worker can perform work without entering the inside of the vehicle, that is, the in-side
half wheel 10 side.

Then, the in-side half wheel 10 and the out-side half wheel 20 are separated

20  from each other at the mating surfaces 10a and 20a and detached from the tire 2 (a fourth
step).

In addition, in this embodiment, since the inner safety wheel 3 is incorporated in
the tire 2, after the wheel 1A is detached from the tire 2, the inner safety wheel 3 is

disassembled and detached from the tire 2.

25 [0038]



in-side half wheel 10 and the out-side half wheel 20 fromthe in-side
hal f wheel 10 side, and the nuts 9A are tightened to the wheel
coupling bolts 7 fromthe out-side half_wheel 20 side. Then, air is
supplied into the tire 2 through the vl ve 5. Then, when gi ven inner

by A A S R R

out -side hal f_wheel] 20 are put together and the hub bolts 8 are

i nsert ed 4cReidinge theisverse prq%qhtr@ ogﬂle@bowéestum% disgpgembly papfgdurge That

i nner periphery side bolt holes 24 of the out-side half wheel 20 from
t he i n- siidghbal-fidehaéwhe€ 19 ahd theThg-ssdedmiitivineel 20 8B tapeght iinfh icemiect with
the hub bolts 8 fromthe out-side half wheel 20 side, and thus

assenbly dagh BNkt thehanhg ehrfdos 00a &iE2 (kS afofved positionmptiRtatt 4, [(ROBASel
Next, a function of the wheel |A divided |nto two i s described based

%%Egﬁn%f%?ﬂé? ?oﬁ?qﬁ%&wh@ fle shteroRribRgy Wi Bot AICS 1310 3 .038“"
7
bl te 6 i BRI 8 B8 dnSiak el nTeabd) froMFe i 48 RAEWHES 1948,

separately nounted. In th| s way, the assenbly and disassenbly of the
i n-si de HEXfh s OAje aahremsﬂetoah@ whpe €owRling hml.féafromﬂwttswgﬁakféws Iy

and di sassenbly of the out-side half wheel 20 and the axle hub 4 can
be preveri(esidd.r drhebeiingy spppliadrineedhatira hthreughethe valwe 525That is, when
the tire 2 is replaced, the wheel with a tire can be detached from

16 the axle hubrlfénbwlén givtn BREASRESNe: mda&;eaubbtaﬁﬂea%uP?ly/&fairhs stoppate and
since the in-side half wheel 10 and the out-side ha wheel 20 are

j oi ngg t ageblRE siYack g2 %ﬁl@ lhuﬁ (ﬂ‘éﬁ% d POalPIhk $nafin shrf?& STHR SuitlsRe half

malntalnagood workln te w thout separatl the in-side halt

e 10 g sl g e T R A 3o

nmount ed on .t he axl e hub 4. For, this_ reasaqgn eve 32&
coupl i ng Bty flaggy 44 aad (hsguasraxriphay sidebol) holgs R4 tﬂpf'emﬁmde avhesl 20
wheel 20 and the axle hub 4 are joined together by the hub bolts 8,

t he obj ecfromtiza inrge Inadf Wheah Odide. t dhe kesond mats 3t as sightened tottheheb belisB
is the in-side half wheel 10. Accordingly,
from the out-side half wheel 20 side, and thus assembly to mount the wheel 1A on the
15 tire 2 is completed.
[0039]
Next, a function of the wheel 1A divided into two is described based on the
drawings.
As shown in FIG. 1, in the wheel 1A of this embodiment, in the out-side half
20  wheel 20, the wheel coupling bolts 7 which are mounted on the in-side half wheel 10 and
the hub bolts 8 which are mounted on the hub flange 41 of the axle hub 4 are separately
mounted. In this way, the assembly and disassembly of the in-side haif wheel 10 and
the out-side half wheel 20 and the assembly and disassembly of the out-side half wheel

20 and the axle hub 4 can be prevented from being performed at the same time.

25 That is, when the tire 2 is replaced, the wheel with a tire can be detached from



10there is a safety advantage that the wheel does not fly toward the
outer worker side. [0041] Further, the wheel 1A is divided into two,
so it is not necessary to use a hydrauL(_J;l:lc press in disassenbly and

assenbly work of a tire with an inner fety wheel and a special jig

0% A AU A I AL S o Ao e

i n-side e “ou al f e zero, it

becones possi bl e manuf actyre t i n-side half wheel 10 and..th

out - ot de Hie} ThAnd TRy Helthesl D i Shirogttnge by kugied! fFpbe ot 7.
in cost can be attained. On the other hand, it is also ﬁ)o‘ssi,bl eto
apply an ibisfrsstiblgyo grmiain ool evoskiap stagnw itheutserarstion ¢fgheinrsidelall 0a
of the in-side half wheel 10 and the mating 20 surface 20a of the

out - si de viladef 19vhmkthe2mt-side half diheell 30 dustte thd ineeviressiireloh thestigtiZ/i ded
into two, it is also possible to make it have a shape matching the
struckur gqopdpja tire mounting section. [0042] Further, the mating
surface 10a of the in-side half wheel 10 is provided with the 17 to

extend over ¢ ha Skl ifk GLLEHTLANONEE24 b hAGE! SEHTLSIS £ roppis

direction, and the c¢onvex € concave portion

d with h.oth f the.in-side half I
and the detsba; BEnERE issbRupbSape T B edensRidbedhy Sne e glEge na?
prevented. 5SFurther, when the in-side half wheel 10 and the out-side
hal f wheevhezb2@iand tsdxieiub 4 sie jeined wasthabhiedie hyb helis §1the ebispithat may be

possible to easily coaxially position both the divided wheels 10 and

20 by enddgivndu¢ tethe omee prepsure bbthe Tige Qiig the tilneide hialf awheelpldt t i Awsotbngly.he

assenbly work can be nade nore efficient. [0043] 10ln the vehicle

wheell( t here YA baTeL HAORhtagd tAEt tHERIheiQioeanst @ waRt heduk worker side.
[0041]

Further, the wheel 1A is divided into two, so it is not necessary to use a
hydraulic press in disassembly and assembly work of a tire with an inner safety wheel
and a special jig is not also required.

15 In addition, by setting an offset between the in-side half wheel 10 and the
out-side half wheel 20 to be zero, it becomes possible to manufacture the in-side half
wheel 10 and the out-side half wheel 20 by using a single mold, and thus a reduction in
cost can be attained.  On the other hand, it is also possible to apply an offset by shifting
the positions of the mating surface 10a of the in-side half wheel 10 and the mating

20 surface 20a of the out-side half wheel 20.  Accordingly, when the wheel 1A is divided
into two, it is also possible to make it have a shape matching the structure of a tire
mounting section.

[0042]

Further, the mating surface 10a of the in-side half wheel 10 is provided with the

25  convex portion 14 protruding to the mating surface 20a side of the out-side half wheel 20



assenbl i ng and di sassenbling the vehicle wheel according to the first
enbodi nent descri bed above, the wheel coupling bolts 7 which are
nmounted on the in-side half wheel 10 a the hub bolts 8 which are
nounted on the axle hub 4 are separate nount ed and the out-side

hal f Whe'%gl ggg %P/%ﬁgg %ﬁt]grtegﬂn?ﬁlg?crgf%eg? %w%mnfé%nt a?ﬂ%ec{,\ﬁ?lsgﬂthg\ég&ekf

t he 15wh Ken

is replaced he out-si de | f wheel 20 an e axle ar.e
joined t “PibF fﬁlﬁéog‘@éfﬁ HB”B’BBS@’G F1378RL WEh ep eéf MY P‘?}e‘ﬂtﬁg
out er wor ker S|de can be prevented. Therefore, |nprovenent in work
ef fi ci endie imsidabalk abictl tandribe sutfsidehatiwhes! RD ngthtrespestierhe gxlaRean be
di sassenbly can be attained. 20[ 0044] Next, other enbodi nents of the
vehi cl e wireadnted he runni ng wheel, the vehicle, and the nethod of
assenbl ing and di sassenbling the vehicle wheel according to the

present i nventimimas, (HIRNS ﬁqbs?@la RASRRP 10 LR t}fé‘-‘di@-"s‘}?i% WY1 fREhedl ﬁ)’\ﬁﬂﬂﬁd

However, with respect to a nenber or a portion equal to or simlar to

that in tqleo tfujoafﬁ %sgg‘g,gﬂegﬁg %e %Eg Ot rﬁ?’? E]E%B% sﬁ%/ cola%fg? 51{15‘“ GO

numeral i's use 1 pti onti1 guration

different from first embodiment is d CE bed 0045
(Second Edbidad mtl.vﬁ% l%méﬁﬁm PEATHLIRE AP Y Paston, | étbﬂhei@ Ve RAttien &,
wheel ) according to a second 5enbodi nent is provided with a first
cover bodjie 3emhbt wedhandemmasleimerg efffuignd. 9A whi ch are screwed onto

t he wheel coupling bolts 7, and a second cover body 31 that covers

t he wheel[0043ipl i ng bolts 7 inserted into the outer periphery side
bolt holes 13 and 23 of the in-side half wheel 10 and the out-side

hal f jgheel 20 fihqe %Pﬁ?clb Wh%éldﬁlefi‘ﬁslnfmg"ﬂ/ﬁ@él the v§h1‘éﬁ: al{cp@éﬁletﬂ&l-ré}e first

cover body 30 is jointed by the second nuts whi ch are screwed onto
oo SR Tea A o st AP o
over hangISERUEAONS Eﬁqe%h oI Pl oo oo asamdiniedn Be it Sk Fal Npge
cover t hel OOEllJI;[det{lC PSI:E Lglt[]seig \)J/vhlsclhda?e I?I]:Z)Llltltgg orl Itlgeszlec? llflttlbstl gé separately mounted and
the out-side half wheel 20 is mounted on the axle hub 4. For this reason, even if the
15 wheel coupling bolts 7 are mistakenly loosened when the tire 2 is replaced, since the
out-side half wheel 20 and the axle hub 4 are joined together by the second bolts, flying
of the wheel toward the outer worker side can be prevented.  Therefore, improvement in
work efficiency and workability and safety pertaining to assembly and disassembly can
be attained.
20 [0044]
Next, other embodiments of the vehicle wheel, the running wheel, the vehicle,
and the method of assembling and disassembling the vehicle wheel according to the
present invention are described based on the accompanying drawings. However, with

respect to a member or a portion equal to or similar to that in the first embodiment

25  described above, the same reference numeral is used and description is omitted, and a



15[ 0047] Then, in the in-side half wheel 10, an air hole 32

comuni cating with the rimouter circunferential surface thereof is
nmounted. A whistle nmechani sm section 34 which is fixed by a third
nut 33 and emits a warning sound due t8air flowi ng through the air

2|O|r guﬁ?eﬁ g\r@é s?lilalg di%@‘gg FFFPISI{;J }Lég@ tgg?gﬁ e%nlrtfggmgen? ?Eo({negééhbre ?emrj;[ renr i nner

Ci rcum‘eag%g side of the air hole 32. [0048] The whistle
mechani snib8 ion 34 is nore specifically described using FIG 6. The
whi st e mechani sm section 34 is provided with a pushing screw 34A, a
whi stle main bddycadidimpadiment)at a protruding end of the pushing
screw 34A and communi cating 25w th a through-hole 34a, and a ball
val ve 34C whi chAogiens iarRIGS| 098 5 anwhdel 1Bl (@webialchwiakl) atortihng taiarsedvalde
32 by the screwed amount of the pushing screw 34A. The pushing screw

34A i Scélﬁ%?ﬁmhﬁ’tt@})ﬁ‘)vfmﬁl §ﬁi‘s@%\ﬂz‘? 'bBH)ﬁB‘O frok B@\Qré l‘ﬂetﬁmﬁ n‘ﬁf!;cbﬂp%ﬁdhocﬂe

on the riminner nf erence sid e air and has th

thr quh ho ck&vq%f’o%t(? %&F &gdﬁ?g%}[ﬁ%ﬁp’& 5]\ aasI Eonr?loc!o%egtga %-lihtﬁattc]g‘/érg tIﬂ:Ut

33 is int egra erence I Ng 'Screw

34A. By ti eni hl rd nut 33, the pushin w3
tight enedwﬁ‘“r?ﬁ &0y @g én%?&tfﬂ%wtgmq%qﬁ psFahesy é%givg tﬁw@ﬁéwa\?ép&éw

34C at a | eadi n? end thereof so the air hole 32 can be closed. On

t he ot herinksadechalioyheedds and th} quiréideialfovheek 2BBomithe in-gdehalgwaeel 18fsidehe
pushi ng screw 34A retracts to the riminner circunference side and
the ball [paligle 1034C is opened, and thus air in the tire 2 is

rel eased t hrough the through-hole 34a while emtting a warning sound

at thg whistle 7RI iy OQAY¥ BAR:3d i@g ﬁﬂed-ﬂ?@hé%Wn&@@grwlh%jﬁre?séré“%d onto
jointed by the third nut 33 of the whiStle nmechani smsection 34, is

provi ded tWe 51[][) %oﬂt$§_k' it Fi)s? 'iﬁé 3 g’ojv%r Qcﬁw j&s%r&’?ﬁéd \pl?lll & léc'ﬁ n% portion 30a

having bolt holes into which a leading end of the hub bolts 8 are inserted, and has the
shape of a flat plate which overhangs outward from the locking portion 30a and is bent so
as to cover the outer periphery side of the first nuts 9A.
15 [0047]
Then, in the in-side half wheel 10, an air hole 32 communicating with the rim
outer circumferential surface thereof is mounted. A whistle mechanism section 34
which is fixed by a third nut 33 and emits a warning sound due to air flowing through the
air hole 32 toward the inner circumference side from the rim outer circumference side is
20  mounted at an end portion on the rim inner circumference side of the air hole 32,
[0048]
The whistle mechanism section 34 is more specifically described using FIG. 6.
The whistle mechanism section 34 is provided with a pushing screw 34A, a whistle main
body 34B mounted at a protruding end of the pushing screw 34A and communicating

25  with a through-hole 34a, and a ball valve 34C which opens and closes an air flow path of



15whi ch the pushing screw 34A is inserted, and has the shape of a
flat plate which is bent fromthe | ocking portion 3la so as to cover
the outer periphery side of the first nuts 9A. That is, the second
cover body 31 is nmounted by disposing the | ocki ng portion 3la between

the third,nut .3 d the rim.sectio 1. [0050] 2 cording.,to the
wheel 15 ERichEE ER hESEbBHATEHMOH Blauhae B’ SPSc ot PO oty
since the first nuts 9A for_the wheel coupling bolts 7 joining the

i n-si de hifi4 isgeEayed fotoAfgmalesceryt patign forgied lnﬂ&qndmﬁﬂ%@% fhg riy prger
covered by the first cover body 30, the first nuts 9A are not visible
f r om t he ouusiferencefhdnof the aicdote2 dnidries thethmughvholnifatcobentniedisgodth
fromthe outside unless the first cover body 30 is renpbved, it can be

pr event edh2airmate 3he i n-side half wheel 10 and the out-side half
wheel 20 are separated fromeach 20 other by m stakenly renoving the

wheel scoupling I I ' : xl e
hub 45are detaéﬁgﬁhﬁgﬁﬁ?§g§6ﬁ8%ﬁ2¥3%F%g%%fm#ﬁgavmﬁﬁgk?%gg?ﬂ%%%ﬂﬁl ody
30 can be_ det ed.fromthe out-sid f eel 20 5 l.ooseni.n nd
oot ng S SEonByeiends ik adahs sl sche Mars LeRBEAL AR A8
when the wheel 1B is disassenbl ed, a di sassenbl )rocedure to fjrst
det ach t HEMBIRSCEVUBOTHAR ANGREESTEs 308 bilkival viosdix e Kading ord eicohan the Mer ,
then | oosen the first nuts 9A, and separate the in-side half wheel 10
and the dutle 32 dan batlbsadhe&n RO pthenharik by dnasewdg thet thirfl 00633, thikdSidisgend
t he wheel coupling bolts 7 joining the in-side half wheel 10 and the

out - si de d¢fahé pwdnard sc?év Bogetthets rtke ApMan@tildmidienceetdenmhd ey Ball vy
31, the wheel coupling bolts 7 are not visible fromthe outside.

Si nCe gt he3 JNREILeFALRhA g%s Qlﬁ"tiﬁ ?ﬁtir%é%%lea?&i ﬁa?éﬂﬁ?]‘netﬂe Hf?bl?%?ﬁhél@ 845 GRAG

cover body 31 I's reéenov e prevented that the in-side half

sheel 10 anhiPugiiglolf Iel VISR maR 6307 sggpar ated from each ot her

[0049]
The second cover body 31 is jointed by the third nut 33 of the whistle
mechanism section 34, is provided with a locking portion 31a having a bolt hole into

15 which the pushing screw 34A is inserted, and has the shape of a flat plate which is bent
from the locking portion 31a so as to cover the outer periphery side of the first nuts 9A.
That is, the second cover body 31 is mounted by disposing the locking portion 31a
between the third nut 33 and the rim section 1.

[0050]

20 According to the wheel 1B related to the second embodiment of the present
invention, since the first nuts 9A for the wheel coupling bolts 7 joining the in-side half
wheel 10 and the out-side half wheel 20 together are covered by the first cover body 30,
the first nuts 9A are not visible from the outside. Then, since the first nuts 9A cannot be
loosened from the outside unless the first cover body 30 is removed, it can be prevented

25  that the in-side half wheel 10 and the out-side half wheel 20 are separated from each



15m st akenly removing the wheel coupling bolts 7 before the out-side
hal f wheel 20 and the axle hub 4 are detached from each other. [0053]
Then, after the wheel is detached fromthe axle hub 4, the second
cover body 31 can be detached fromthe2 n-side half wheel 10 by

Sactton heRATAEe i saRoyhe < Bieh e thue i P RYY ki PrlBE B NREL

hal f wheel 20 are disassenbl ed, an attenpt to detach the second cover
body wi t Wlandithe axleihyl 4ar¢ dstached drom pach®thesy ough the air valve 5 is
made. In this case, when the third nut 33 of the whistle nmechani sm
section 305K | oosened, air in the tire 2 flows to the rimouter
circunference side through the air hole 32, and therefore the whistle

25nmechani sm sectlieAnthd4ir@otvé RAW30taA Be derditibd ik tHelius-sideaamwheal 2®by
the inner pressure 21 in the inside of the tire 2 is reduced until

the warni lﬂ%gwﬂgndg%@gg@g%%ec&%&?gﬁ% t‘ﬁ@?ﬂﬁﬁ bORY 31'1%&% r&on, when

det ached. y procedure to [oosen the tirst nut’'s 9A

and separate.t | n-si de I heel and t he out-sid al f eel .20
£ om encritb oier! 1Eh i artird. o xicomiyy BBSpd et Hivt SR ah S OREY
in a wheel 1C (a vehicle wheel) according to a third enbodi nent shown
in FIG 7whgeh2(pnd thegile b 4 fremieagly otber, plasamloassn thefirst nyts 94y and spparate
according to the second enbodi nent described above, a third cover
body 35 tthain-side bal§ wiheel 0 avsltthmontssidethakfiwhbéel 20020 tecagiwddubnt o t he
wheel coupling bolts 7 is nounted in a state of being jointed to an
openi ng p@ps2jon of the valve 5 nounted at the out-side half wheel 20
and comrunicating with the inside of the tire, by a fourth nut 36.

The iy ¥ d coversiRamthe SetitoBpid AR Moldin@ e iddhal AL drAnbavi ng

a bolt hole into which the nserted, and has the shape of
oL PSSl BB B ORI B PR RLAA O ts 0
coupling bolts 7 are not visible from the outside. Since the wheel coupling bolts 7
cannot be removed unless the second cover body 31 is removed, it can be prevented that
the in-side half wheel 10 and the out-side half wheel 20 are separated from each other by
15  mistakenly removing the wheel coupling bolts 7 before the out-side half wheel 20 and the
axle hub 4 are detached from each other.
[0053]
Then, after the wheel is detached from the axle hub 4, the second cover body 31
can be detached from the in-side half wheel 10 by loosening and removing the third nut
20 33 of the whistle mechanism section 34. That is, when the in-side half wheel 10 and the
out-side half wheel 20 are disassembled, an attempt to detach the second cover body
without releasing air in the tire 2 through the air valve 5 is made. In this case, when the
third nut 33 of the whistle mechanism section 34 is loosened, air in the tire 2 flows to the
rim outer circumference side through the air hole 32, and therefore the whistle

25  mechanism section 34 emits a warning sound. For this reason, after the inner pressure



9A. [0055] In this case, since the first nuts 9A for the whee
coupling bolts 7 joining the in-side half wheel 10 and the out-side

hal f wheel 20 together are covered by the third 20cover body 35, the
first nuts 9A are not visible fromthe2butside. Then, since the first

nuts 9A cannot he osened fromithe qutside unless the third cover
body 35 118 PeogEar FRTE 2 st Meavarhthe SPhaF Fistnbars. Wi Pretil Ehyer
10 and the out-side half wheel 20 are separated fromeach other b

ni st aken!Bpdy Sihwan g detgehagh e diher.cudisgssignty pracedunsde fnosen e Tty %‘g and
hal f wheel 20 and the axle hub 4 are detached from each ot her.

25[ 0056] sef@rate the in-Sitiehalf ahedr] Otand thshaetside@alfswitket 2¢ freth dacbwtltehearalxd e
hub 4, the third cover body 35 can be detached fromthe out-side half
wheel 20 davriddosigeni ng and renoving the fourth nut 36 fromthe third
cover body 35. That is, when the in-side half wheel 10 and the
out-sisdeh[@g%{ wheel 20 are disassenbled, in a case where an attenpt
to defach 't J third 5cover body 35 without releasing air in the tire
2 is nade, vvheE Ehg %’ﬁ:\%rdth r%ut 36 is loosened, air inthe tire 2
flows to the ot SHAETRHOURENIY ¢ ~si de hal f wheel 20 through the val ve
5, and after the inner pressure in the inside of the tire IS

2
reduced, the tRAY9x8 ingwdicehidya vehiglamwheel) detosdingdp a thiskembodimentshavm iy

procedure to | oosen and renove the first nut 9A and separate the
i n-si de HAGE 7yingedceld tlanfirst beveo bodys3 Wgefentd Fithdehc@difig tnthe aedond
10ot her can be carried out. [0057] Wil e the enbodi ments of

the vehi cinbotaelt debdied upoVe)d thRE&Iver bOE 3Bt ersanefitsh auEBIWRichf
assenbl i ng and di sassenbling the vehicle wheel according to the

presqpt iy ?(%}%\'N?(ﬂ gﬂ?ﬁ]g%gﬁgé'f 89@5%%@?9&’2%@%&&3 ha Qtragfs(gfrb%ﬁ'fgnlfﬁ%d 87

not Iimted ove-descri I ments an ge can l;ieS
?E\F;reﬁf :’ ioﬁ(%p%hi‘\ﬁgnl% ?onV\fi)ft tﬁg %Ivg grl)ﬁioru%e%gat ];I{eoon&t:[sp € hsaﬁovﬂ%epio Eunfe GODngi“?lﬁl’lelgg,ﬁng
with the inside of the tire, by a fourth nut 36.
The third cover body 35 is provided with a locking portion 35a having a bolt
hole into which the valve 5 is inserted, and has the shape of a flat plate in which is bent
15  from the locking portion 35a so as to cover the outer circumference side of the first nuts
OA.
[0055]
In this case, since the first nuts 9A for the wheel coupling bolts 7 joining the
in-side half wheel 10 and the out-side half wheel 20 together are covered by the third
20 cover body 35, the first nuts 9A are not visible from the outside. Then, since the first
nuts 9A cannot be loosened from the outside unless the third cover body 35 is removed,
it can be prevented that the in-side half wheel 10 and the out-side half wheel 20 are
separated from each other by mistakenly removing the wheel coupling bolts 7 before the

out-side half wheel 20 and the axle hub 4 are detached from each other.

25 [0056]



For exanple, in the enbodi nents, an inner safety wheel is

I ncorporated in the tire 2. However, it is also possible to apply the
present invention to a tire in which an_ inner safety wheel is not
nount ed. 20[ 0058] Further, the nber of wheel coupling bolts

7 and the nunb of hub bol t .C e anged noprJ atel.y

dependi ng on tﬁg‘ego#gﬁr??eow eei&@hls gga?t}ﬁgc{ﬁqn} leoaf&{)ﬁg) iﬂi&ei?@frgrc%?r b[o%
wheel . | n gddi tion, the shapes, the nounting positions,
the mountdngndierdsiachpdiomdhe pyesidashqliowhest 2D by looseaing @gd ymesaas thggourth
t he second cover bodz_ 31, and the third cover body 35 are 23 not
linmted tutBhdrombtheghidédsover bedy aivbobhiatisnwhen e iosndedelicohizasd €0 and the
In addition, it is possible to appropriately substitute the

const i t uenit-siledniEitiseel D0 hlealicbaveieh Hica cixe dvirmadattanitso temch the third
wel | - known constituent el enents w thout departing fromthe scope of

t he pres | ] | C{ -al so
Pi5es effyet g%g"zis' »Qﬁhoufi‘;?ge&s Arbagl PFeFAQp 8 HRRCIVhBE the BRI i

5be conbi ned appropriately. Industria plicabi Tty [0059] According

h hicl e wheel., 1h ' |, et:N hi Gl d
0ot e o AR AT s e S
e o s e b )RR

wor kability and safety pertaining to assenbly and di sassenbly can be
at t ai ned.batiyRéfeandadetashgghs Thiesta (igde@hbly procedure to loosen and remove the first

nut 9A and separate the in-side half wheel 10 and the out-side half wheel 20 from each
10 other can be carried out.
[0057]

While the embodiments of the vehicle wheel, the running wheel, the vehicle, and
the method of assembling and disassembling the vehicle wheel according to the present
invention have been described above, the present invention is not limited to the

15 above-described embodiments and a change can be appropriately made without departing
from the scope of the present invention.

For example, in the embodiments, an inner safety wheel is incorporated in the
tire 2. However, it is also possible to apply the present invention to a tire in which an
inner safety wheel is not mounted.

20  [0058]

Further, the number of wheel coupling bolts 7 and the number of hub bolts 8 can
be changed appropriately depending on the conditions such as the size of the diameter of
the wheel.

In addition, the shapes, the mounting positions, the mounting structures, or the

25  like of the first cover body 30, the second cover body 31, and the third cover body 35 are



| A, 1B, 1C. wheel (vehicle wheel) 2: tire 3: inner safety wheel 204:
axl e hub 7: wheel coupling bolt (first bolt) 8: hub bolt (second
bolt) 9A, 9B: nut 10: in-side half mhegl 2510a: mating surface 24
13: outer periphery side bolt hole convex portion (fit joint
type matin puter peri phery

.Dortio 0: qut-.side eel 23:
e bol tRRGREEL3EMe %ﬁ&?ﬂ%%%lﬁﬁ(ﬁzlpymilmg“@ﬁaﬂfafh%ﬁ kel oncabe
portion 30: first cover body 31: second cover body
In addition, it is possible to appropriately substitute the constituent elements in
the above-described embodiments for well-known constituent elements without departing
from the scope of the present invention, and the embodiments described above may also

5  be combined appropriately.

Industrial Applicability
[0059]
According to the vehicle wheel, the running wheel, the vehicle, and the method
10 of assembling and disassembling the vehicle wheel related to the present invention, there
is no chance of the wheel flying toward the outer worker side, and improvements in work
efficiency and workability and safety pertaining to assembly and disassembly can be

attained.

15  Reference Signs List
[0060]

1A, 1B, 1C: wheel (vehicle wheel)
2: tire
3: inner safety wheel

20 4: axle hub
7: wheel coupling bolt (first bolt)
8: hub bolt (second bolt)
9A, 9B: nut
10: in-side half wheel

25 10a: mating surface



33: third nut 1034: whistle nmechanism section 35: third cover body
36: fourth nut 41: hub flange 42: hub bolt hole 15 25 CLAIMS 1. A
vehi cl e wheel divided in an axial direction of atire into tw pieces
which are an in-side half wheel and an?but-side hal f wheel that are

connected to eal%h o%her .a}%d 5f i @? tlo an axl e hub, the vehicle wheel
conpri si ng: - OUET PP E’filgeF Af'ig a mating surface of the

i n-side half wheel and a mating surface of the out-side half wheel
toget her; and 14 conwEPOHipHHAI jaing pHMaENg RIS} - si de hal f wheel and
t he axle hub together, wherein the first bolts and the second bolts
are respecti vel3p: sotrgdebalf wheelnut s 10f rom an out -si de hal f wheel
side. 2. The vehicle wheel according to claim1l, further conprising

a first cover dyurepp&iphegy fitl€ Bolt Aites that are screwed onto the
first bolts. 153. The vehicle wheel according to claim2, wherein the

on ot ooue % et PR, BOFRRE, s At are soreuea onto the
to 3, further camprlShffortion
30: first cover body
31: second cover body
33: third nut
10 34: whistle mechanism section
35: third cover body
36: fourth nut
41: hub flange
42: hub bolt hole

15



afit joint type mating portion protruding fromone of the mating
surfaces of the 20in-side half wheel and the out-side half wheel
toward the other of the mating surfacei of the in-side half wheel and
the out-side half wheel, wherein the f ? joint type mating portion
extends over an entire circunfer ence?]% I\ng vehi cl e wheel. 5. The
vehi cl e wheel according to any one o c{ ainms 1 to 4, further
conprising 26 wheel side. 6. The vehicle wheel according to claimb5,
wherein the in-side half wheel is provided with an
insertion hole communicating with a 5rimouter circunferential
surface of. the Awmelirldevigl divigedén an axial diregtiglhpEa ties inkodhamienss sédedhi a5
that is fixed by a third nut and emts a warning sound due to air

fl owi ng tdmwiawide idewhees and mooutksddechdl Dwheed tlean arervoanectéd oOEatieodveandsi de
froma rimouter circunference side is nounted at an end portion on

the rism i foQroahagiHug! @8GEhRledfRl cdmifridifgertion hole, and 10t he
second cover body is jointed by the third hut of the whistle

e T N L R

clains 1 to 6, corpri si cover covering

nuts that e scr, opto the first bolts, 15wherein t he

out - si de (Pfgf‘? Omiqquqgwg?egmﬁ I'%¢h a val ve conmmunicating with the

inside of the tire, a fourth nut is fixed to an opening portion of

t he val ve, and sebandtilts goisimgdhe puafepdd kalf wherl end the axlechvodogethernut .
wherein the first bolts and the second bolts are respectively screwed into nuts

10  from an out-side half wheel side.

2, The vehicle wheel according to claim 1, further comprising a first cover body

covering first nuts that are screwed onto the first bolts.

15 3 The vehicle wheel according to claim 2, wherein the first cover body is jointed

by second nuts that are screwed onto the second bolts.

4, The vehicle wheel according to any one of claims 1 to 3, further comyprising
a fit joint type mating portion protruding from one of the mating surfaces of the
20  in-side half wheel and the out-side half wheel toward the other of the mating surfaces of
the in-side half wheel and the out-side half wheel, wherein the fit joint type mating

portion extends over an entire circumference of the vehicle wheel.

5. The vehicle wheel according to any one of claims 1 to 4, further comprising

25 a second cover body covering the first bolts that are arranged at the in-side half



8. A running wheel conprising a wheel in which a tire is nounted on
t he vehicle wheel according to any one of clains Ito 7. 9. A vehicle
conprising the running wheel according to claim8. 27 10.A nethod of
assenbling and di sassenbling the vehi ck@ wheel according to any one
of cl ai ns Eééscl which is provided wwth a pneumatic tire, the nethod
conpr|5|n e a first step of detaching the second bolts by

| ooseni ng nuts froman outside of the out-side half wheel; 5a second
step of reducing inner pressure by releasing air in the tire;
athird step of detaching the first bolts by | oosening nuts fromthe
out si de of. t he Thetvebidiewhed! frcadndial to alaon 5, whereina fourth step of
separating the in-side half wheel and the out-side half wheel and

det achi ng the itRe fi-si@e hal fvhedlaehroaniddivith auns&iigehilalcbmwhedatihg aithtane
tire, 10mhere|n t he di sassenbling the vehlcle wheel is performed in

or der fr tfer cErEﬁ{ra)fe?&ﬁBl Lo a&@%ﬁﬁﬁ%%ﬂieﬁa n t he vehi cl e wheel

i's detach rom-t tire e assenbling t evehicle wheel is

perormed | n rever e order of (e S asAet 10 MED kP KED Shing

sound due to air flowing through the insertion hole toward an inner ¢ircumference side
from a rim outer circumference side is mounted at an end portion on the rim inner
circumference side of the insertion hole, and

10 the second cover body is jointed by the third nut of the whistle mechanism

section.

7. The vehicle wheel according to any one of claims 1 to 6, further comprising
a third cover body covering first nuts that are screwed onto the first bolts,
15  wherein
the out-side half wheel is provided with a valve communicating with the inside
of the tire,
a fourth nut is fixed to an opening portion of the valve, and
the third cover body is jointed by the fourth nut.
20
8. A running wheel comprising a wheel in which a tire is mounted on the vehicle

wheel according to any one of claims 1 to 7.

9. A vehicle comprising the running wheel according to claim 8.

25



10

27

10. A method of assembling and disassembling the vehicle wheel according to any
one of claims 1 to 7 which is provided with a pneumatic tire, the method comprising;

a first step of detaching the second bolts by loosening nuts from an outside of
the out-side half wheel,

a second step of reducing inner pressure by releasing air in the tire;

a third step of detaching the first bolts by loosening nuts from the outside of the
out-side half wheel; and

a fourth step of separating the in-side half wheel and the out-side half wheel and
detaching the in-side half wheel and the out-side half wheel from the tire,

wherein the disassembling the vehicle wheel is performed in order from the first
step to the fourth step when the vehicle wheel is detached from the tire, and

the assembling the vehicle wheel is performed in reverse order of the

disassembling when the vehicle wheel is mounted on the tire.



