Description | NNER SAFETY WHEEL, TIRE W TH | NNER SAFETY WHEEL, AND
VEHI CLE EQUI PPED W TH TI RES W TH | NNER SAFETY WHEEL [ Techni cal Fi el d]
[ 0001] The present invention relates to an i nner safety wheel
which is used in, for instance, vehicles of a newtraffic system and
which is split into a plurality of pieces at regular intervals in a
circunferential direction, atire with inner safety wheel, and a

vehi cl e equi pped with the tires.DescriptionThis application clains
priority to and the benefits of Japanese Patent Application No.

2010- 284852 filed on Decenber 21, 2010, the disclosure of which is
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system suc or a subway, a core-type auxi |ary V\;ieel ed
tire supporting the tubeless pneumatic tire fromthe inside is

enpl oyed. As an exanple of the core of this pneumatic tire, a joint of
t he cdrlechpldal Hiekdd three in a circunferential direction is adopted as
a nor mal dlrectlon (a radial direction adopting an axle of the tire as
a central ai@%@ and each mat chi ng surface is fastened by a pl urality
of bolts ani nut s
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has a bolt hole in a split surface of each of split 'pieces 1I0P obtained
by of pieces at regular intervals in a circumferential direction, a tire with inner

safety wheel, and a vehicle equipped with the tires.
This application claims priority to and the benefits of Japanese Patent
Application No. 2010-284852 filed on December 21, 2010, the disclosure of

which is incorporated herein by reference.

[Background Art]

[0002]

In the related art, vehicles have been known in which, when an internal
pressure of a tubeless pneumatic tire is reduced in a new traffic system such as
a monorail or a subway, a core-type auxiliary wheeled tire supporting the
tubeless pneumatic tire from the inside is employed. As an example of the
core of this pneumatic tire, a joint of the core split into three in a
circumferential direction is adopted as a normal direction (a radial direction
adopting an axle of the tire as a central axis), and each matching surface is
fastened by a plurality of bolts and nuts (e.g., see Patent Document 1).

[0003]

FIG. 15 shows an example of the core disclosed in Patent Document 1.
The core 10 shown in FIG. 15 is provided with flange parts 10e, each of which

has a bolt hole in a split surface of each of split pieces 10P obtained by



2 splitting the core into three in a circunferential direction, and is
configured so that the flange parts 210e of the adjacent split pieces
1013 are coupled by a bolt and nut 10f. Thereby, the core 10 is forned
in a ring shape. [0004] Incidentally, in the core 10 as in FIG
15, at normal tinmes at which the tire 1 is not punctured, the core 10
is free of load in a state in which it is set in the tire, and there is
a gap dpdittvagrtha doire entor gdade parat ciaodmferencial dirk0tiohaendtiheonfigarddi s
punctured or when an internal pressure is reduced by air |eakage, the
tire bechwéshe flmgemarisnhige @éé& adipcepbpplit 0icssseldN arccomiried by &h an

i nner syrface of the tire tread part,.apd receives the | oad which the
tire ; ar 7> the r ‘Wi th a wheel,
e DilboniautAdT Yy el wolai LY Fiyet ki th a wheo
restricts a b@mﬁring anount (or a sinking anount) caused by a puncture,

and al | ows venhicle to travel while suppressing inclination of the

vehicle. [ RehaldedtalNyt iBaaur®nt 90 45Pat BG. Pocuineatnhal QRR3]at which the
[ Patent Docunent 1] Japanese Patent Application, First Publication No.
H10- 2311801 i{ Sohpengtuoéd.tthe domvditisdine pPlehl ans stasebe vBuichat ihyettime
! nventtlhce)r][]lre, and there is a gap between a tire tread part and the core 10. When
the tire 1 is punctured or when an internal pressure is reduced by air leakage,
the tire becomes flat. In this case, the core 10 comes in contact with an inner
surface of the tire tread part, and receives the load which the tire 1 covers.
As a result, the core 10 rotates together with a wheel, restricts a lowering
amount (or a sinking amount) caused by a puncture, and allows a vehicle to

travel while suppressing inclination of the vehicle.

[Related Art Documents]
[Patent Document]
[0005]
[Patent Document 1] Japanese Patent Application, First Publication

No. H10-211807

[Summary of the Invention]
[Problems to be Solved by the Invention]

[0006]

However, the wheel for a vehicle which has the core in the related art
has problems as described below.

In Patent Document 1, when the three split cores are coupled in one
body, a bead part of the tire is kept open. In this state, the cores are
assembled in the tire, and the bolts and nuts are inserted to perform fastening

work on the three split cores. However, since the tire itself is a hard rubber



[ 0006] However, the wheel for a vehicle which has the core in
the related art has problens as descyi bed bel ow. I n Pat ent
Docunent 1, when the three split cores are coupled in one body, a bead
part of the tire is kept open. In this state, the cores are assenbl ed
inthe tire, and the bolts and nuts are inserted to performfastening
work on the three split cores. However, since the tire itself is a hard
r ubberma®rra} drdralis atpgrebéemsnahpt abisednffioutthatwidely spdéddf iheubdad o

wi dely spread the bead part, which provides poor workability in the
tire. MRSt VAid peaddes popeme@rkabiditidadhe dinencricdsidinseasan; Itﬁ/ftry iftfen t he

core is assenbl ed and di.sassenbl ed. [0007] Furt her t he
Cre iddnmgete Pae iy hraclie ooTais assunbled $HLUERs e PRY i<
case, since&gﬁgvfore split surfaces are located in the norma

di rection, ena joint part thereof passes through a ground while

travel i ng WrhtharpwRehUne tird isR&ahah & Eahefe apPhiced tbetivesonmpot hhef the
split surfaces, and a distortion force is applied to the coupling bolt

whose @xis ils tHisposedinae Bhediarecpilidrsuptcgende doudaedtin thhaosmlal t
surface. Here, since a rubber sheet of an elastic body is interposed
bet weeHT§HEMHEREN 7@ 1RHHRATE ShigAIEPA B aptist thropgh aogrsundgvhide travelidigni ect ed

to sli def ormati on_around the jQin art. and thus dpes t easily
art ouith EpREPE £ n@otnEs 1T BpbReRebRF S bR b U P RESp MR Dol ¢
the baldq heli&oRfioh 'i‘@r&oirseaﬂsyﬂié@ fenrdc Aflid S gt Whesk #0R1R-diJhed it 1S
necessary to be repalired, such as addition of a bush. [0008] The
presend dirgveohipeip &iddichRenovhde pkieapirfigel N Memd sihe aboyiecryhekt @fs, and
is intended to provide an inner safety wheel, which suppresses the

def or reax ¢lantiofbaalyj ivi intenpok ed hict Weeresipenthecband Ithadoopliagdtdarthdi rect i on
in a joint part bhetween iglit_cor '

) S, thereby increasing workabjlity of
assenmAQPPAHE Bt ds sBhscieGfo ﬁhghgg?fqrm@émsargﬂadptssaﬁmg[r@rf»h@d thus

B BT LB L NP i R A RGRRL A, MLSF g
Probl eg@l, @AM hole of the core is widened and is drilled again. Then, it is
necessary to be repaired, such as addition of a bush.
[0008]
The present invention has been made keeping in mind the above
problems, and is intended to provide an inner safety wheel, which suppresses
the deformation of a joint bolt with respect to a load of a shear direction in a
joint part between split cores, thereby increasing workability of assembly and
disassembly of the split cores and promoting the improvement of work

efficiency, a tire with inner safety wheel, and a vehicle equipped with the tires

with the core.

[Means for Solving the Problems]

[0009]

To accomplish the object, according to a first aspect of the present
invention, there is provided an inner safety wheel which is split into a

plurality of pieces at regular intervals in a circumferential direction thereof,



To acconplish the object, according to a first aspect of the present
invention, there is provided an inner safety wheel which is split into
a plurality of pieces at regular intervals in a circunferenti al
direction thereof, 4 in which the split pieces adjacent to each other
in the circunferential direction are coupled at a radial inner
circunferential side thereof by a connecting shaft nenber, an axi al

di r ectinomhath thiei ghiti siedespomedni to aach dtherdinrthetdiocumferthieakpl i t

pi eces. [0010] In the first aspect, when a load is applied to
the coHecqtion AEe ¢pyRdedtitderadial mnengiwunicaeirlctide dhergofity aur f aces of
the core are |l ocat.ed in the nor . directi.on.. For this reason,. en a
§or nt Ssinee faeabat ety fr A4 EUIF of Rdiighrs At drdana Ragtitent i n

t he ci({igﬁ(ﬁ{gpm@%pg{ E)?eccteF.O” goes through a ground side, a distortion

force orce) 1s applied between both of the split pieces thereof
Here, at theogpgj al inner circunferential side, an axial direction of

t he connecting shaft nenber coupling the split pieces to each other is
di sposed i nlathe¢ dirkt d$pestt wban of |ataldel ssgpipil te dpiceihescorAsinstheHjret Wwhilaxi al
direction of the connecting shaft nenber is parallel to the shear

di r ecttfdYelimWitha Punghiyin Splih sedapes PESIE apthatencatsditt theenpimehe
art in di r.ect.i on for..instance,. the
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shear direction can be suppressed. Therefore, the di sasseibl y work of

t he coyige Whiddoaten fsrcel (shedhdrdef Brapilicanb afv deleb cxrotatit ispdit phedds
menber is not obstructed, and thus the inprovenent of work efficiency
can behpranfot ddieref @01hg radial inngFurirhinfersntiebsidee apamekdiragtighafft
menber i s di spased at the radial jnner circunferential side, attaching
or det'BEHORGCHBPR S&P%ttli‘?émcb&ﬁr?@élﬂ’il‘r‘i'é s riRbeY L RSP T 15n t he split

open: rg-biica HEa Bt aBleRRER L yRRITH O | R'Epihid Qi et

openi ng Al ng

wor kaki tihfeyccﬁicne%ﬁfﬁ%fﬁwaifﬂﬂlemrqis%ﬁaﬁﬁ@ﬂd e dharshtddii P eFgAmibe ]
increased. For this reason, work tine can be reduced, and the reduction

i n thecaosi, inegip&dséo wakc langeuthee tinrtke caltbd apr omyhéch thdaxiadl12]
Further, split surfaces formed by the split pieces may have
i nt er sHeedtmn shirfoadastangpi B¢ peuding ppldsttbe Mirediamgrteogpnsl foelgect to
a radi al direction, at A r adi al Puﬁer Ci rcum‘eretnti al side fromthe
connect*Af digecion deformation of the connecting shatt member caused by a

load of the shear direction can be suppressed. Therefore, the disassembly

work of the core which occurs with the deformation of the connecting shaft

member is not obstructed, and thus the improvement of work efficiency can be

promoted.

[0011]

Further, since the connecting shaft member is disposed at the radial
inner circumferential side, attaching or detaching work of the connecting shaft
member installed on the split surfaces of the split pieces is carried out in the
vicinity of an opening obtained by widening a bead part of the tire. As such,
the workability of assembling and disassembling the split core can be

increased. For this reason, work time can be reduced, and the reduction in

the cost required to exchange the tire can be promoted.



[ 0013] Since the intersecting surfaces are |ocated at the radi al
outer circunferential side fromthe xonnecting shaft nenber and becone
| oad receiving surfaces that cover the shear directional |oad applied
between the split pieces, the shear directional load is not directly
applied to the connecting shaft nenber. Therefore, the deformation of
the connecting shaft nmenber can be nore reliably suppressed. Since the
occurrence @®Othh def ormati on of the connecting shaft nenber is
suppressed in this way, the disassenbly work of the core which occurs
with the defdFheri miltosurfWScf@m@étbm&lesﬁalﬁpmﬁb@%akbﬁvwﬁéfsqmn@m|y
carried

t b
2701 n Selses. MREH baye epsdgtrimedgnafe BT ”E%p'gﬁfgocaﬁeﬁtage SR
on theatsﬁf%@lxb&ter[cq ferentlal 1|d@ £ Sth% Ehﬁgcs‘ﬁra?t nﬁ?e?e”bl ed

sinply by Inserting t pi n nmenbers t roug specti ve nei ghbori ng
split plecefo@¢3}he radlal I nner circunferentlal side of the core.
Thus, since fastening work using a bolt and nut is not required, the
work effici mege thieemteisecEpgisurtzoee are lasgedbit ¢be andiatliossssenbl ed can

be increased. Further, since the bolt and nut are not used, torque
rranagéﬁé‘iﬂmfgpﬂﬂahskd@rfcﬁa@ Wreewq%mrgo%harfbamm% 4 h%?omfme%f ore, a

dr awback h f b d.
addi t ?f&ﬁefvgxﬁ%ﬁﬁﬁﬁas% Ui iR BERE ik Bl o i TRk hnen ¢ ne
tire i d \Lg]‘ééétr &fe 3Rt MvscdibSavienl Gl §iok %111'&?1'6/' dﬁfglé’a thaut ?AI&E%QQ{ #e

the lo th the core can be prevented.

split sharf meashedf tTteerspdret thd &eﬂﬁmmmaﬂm&o@@mi@ doafesn@xbendi ng
in the width direction at the radial outer circunferential side from
t he corimele mgeghbpblynewmpmessahd Pmee hearesuirrenshi dhthehdefophatiopidces
adj acent to each Oﬁj r are engaged by é)he split syrfaces, %oad
recei \hhﬁgf%lﬂlﬁcﬁﬁ? éﬁlﬁ@@r c&dS SHPBIeS S e AMURISCHRY ofhepdises S WAV BIK bot h

faC| N CRACE g{'\&}l thengglt% a?%rf@f:ﬁh ?(L q]cﬁné shaft me\ﬁh? the

ireis puncture e've rave SUpport ed” by

the CU b@%fﬁﬁ@l@ghyt&gr@ae(%t directional load is applied to the split
surfaces of the split pieces, this load is covered by the | oad

recei ving pid0lsjcated at the radial outer circunferential side of the
core. For this reason

Further, the connecting shaft member may be a pin member inserted
through the split pieces adjacent to each other on the same axis.

[0015]

In this case, the core is assembled simply by inserting the pin members
through the respective neighboring split pieces at the radial inner
circumferential side of the core. Thus, since fastening work using a bolt and
nut is not required, the work efficiency when the split core is assembled and
disassembled can be increased. Further, since the bolt and nut are not used,
torque management using a torque wrench is not required either. Therefore,
a drawback such as forgetting to fasten the nut can be removed. In addition,
a problem such as the bolt and nut becoming loosened when the tire is
punctured and thus the vehicle is inclined without supporting the load with the

core can be prevented.

[0016]



the shear directional load is not directly applied to the connecting
shaft nmenber that is installed at the radial inner circunferential side
fromthe |l oad receiving pin, and deformati on of the connecting shaft
menber can be nore reliably suppressed. Since the deformation of the
connecting shaft nmenber is suppressed in this way, the disassenbly work
of the core which occurs with the deformati on of the connecting shaft
menber can Bdsef thiecipdrttduy faasrofedieoptit fi00dB8may have cduraveesroovhe split
surfaces of the spli i eces may have convex insertion parts, each of

t
whi ch $dgnding; I@s@ﬁtwtﬂiﬁrﬂjr@:tim sl wighowtse césmmeler idalstdetromnber
is i ted, and t it pi dj t h ath b
cont i giF 1060 e habk Rebtb et Ean deiinderhih M Rl Bics T RdgReat of y
i ' i | ' i . [0019
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the | dadequppefd #dommbiiRatioheparsifttRed B§ HdthstacHRNYSXcdVRSETbVER opar t s
of one split piece and the second convex insertion parts of the other

split theengagee sakfacenat el y supported, the |load applied to the
connecting shaft nmenber in the normal direction can be distributed. 7
[ 0020] [00E{k t her, the connecti ng shaft nenber may be provided with

fi . i hereaf . whi ch ' i al
moverent of (LRGN HEeE) RATERRF Sl HoBaL YIS Sk TREABD, ™ Moce
t he a"éu%'gé)m\d%?me @hrd Q?th?)%%ﬂ%%%’ﬁ%a? AT iTRAPRSad & AFRidpidpd the

connecti shaft nmenber neither falls out nor beconmes 1l oose at the
j oi nt gparttsubficee T thBepsiplpiécddi, eessloall it Revesdebalthé heéad odortivipgr pin

between the split cores, and the joined state between the split pieces
becomdecateldi atithe. raflgd 2gjter circumferential side of the core.  For this reason,
the shear directional load is not directly applied to the connecting shaft
member that is installed at the radial inner circumferential side from the load
receiving pin, and deformation of the connecting shaft member can be more
reliably suppressed. Since the deformation of the connecting shaft member
is suppressed in this way, the disassembly work of the core which occurs with
the deformation of the connecting shaft member can be efficiently carried out.

[0018]

Further, the split surfaces of the split pieces may have convex insertion
parts, each of which has an insertion hole through which the connecting shaft
member is inserted, and the split pieces adjacent to each other may be
configured so that both of the convex insertion parts are alternately engaged
by causing the insertion holes to be disposed coaxially.

[0019]

In this case, when the tire is punctured and the vehicle travels with the
load supported by the core, since the first convex insertion parts of one split
piece and the second convex insertion parts of the other split piece are
alternately supported, the load applied to the connecting shaft member in the

normal direction can be distributed.



Al so, the load receiving pin may be provided with second stopper
menbers at opposite ends thereof whith restrain axial novenent of the

| oad receiving pin. [0023] In this case, since the axial

nmovenent of the load receiving pin is restrained, this provides an
advantage in that the |load receiving pin neither falls out nor becones
| oose at the joint part between the split pieces of the core [0024]
Further, th¢0@M]it surfaces forned by the split pieces nay have an
engagi ng convex part, which protrudes fromone split piece, and an
engagi ng coﬁ@ﬁ%rp@wcowcmgi shaft mﬁ‘é@b% mﬁYtbﬁep@YgéJh‘gt e glex part in

t he ot her | i t rad outer circunferential

Si e IYORRS TR et PRBOSHaFO TR ahgePT g ps Hin axia] YRt o

pi ecesthetct&%negﬁg F“éleﬁﬁ) gurfaces haV| ng a predeterm ned angle with
respect to the r8 irection are formed by engagenent of the

engagi ng cowml]part and the engaging concave part. The |oad receiving
surfaces cover the shear directional |oad applied between the split

pi eces. 8 Fdhetdhys sires tm axiaé nsdreamenli o edte coralecltimadshiadt nmmbkriesct | y

applied to the connecting shaft nenber, and the deforpmation of the
connedesiigingdathe ﬁ@%@?tl%ﬁh%@ I%méef 8Fither faliyppt BE BACOmEH deosena

et o T 8H N8 SO LR, TSRt 3 AP BRIl gt

% Sy gl s UG shat e

is provided[@?22ye with inner safety wheel in which the aforenentioned
inner safety wheel is nounted. [0027] ' '

Also, the load receiving pin may be provided with second stopper
members at opposite ends thereof which restrain axial movement of the load
receiving pin.

[0023]

In this case, since the axial movement of the load receiving pin is
restrained, this provides an advantage in that the load receiving pin neither
falls out nor becomes loose at the joint part between the split pieces of the
core.

[0024]

Further, the split surfaces formed by the split pieces may have an
engaging convex part, which protrudes from one split piece, and an engaging
concave part, which is fitted with the engaging convex part in the other split
piece, provided at the radial outer circumferential side from the connecting
shaft member.

[0025]

In the split pieces, the load receiving surfaces having a predetermined
angle with respect to the radial direction are formed by engagement of the

engaging convex part and the engaging concave part. The load receiving

surfaces cover the shear directional load applied between the split pieces.



Further, according to a third aspect of the present invention, there is

provided a vehicle having a pluralitg of traveling wheels, each of

whi ch has the aforenentioned tire with inner safety wheel. [0028]

In the second and third aspects of the present invention, since the

i nner safety wheel of the first aspect of the present invention is

provided, the tire with inner safety wheel or the vehicle capable of

suppr dssi thgs révesodetloe racarodireétivind loadneatoit nigreshif appiead s tlcaused by

the shear directional |oad can be provided. [Effects of the Invention]

[ 0029]connecting shadl @A et oanhéhg Apkrrmydfian 9f HWifeernnachigg shadt @embgmner

safety eel , and,.t vehi cl e equj,pped,w the .tir Wi th inner safety

wheel " TaigsPacuaP HomCs st RBRGenS dedphBRtbr T CtsinsE TR chat

menber i K i o j Oi nt
sh%gﬁfn%%thetrhg S ??%ssgh 130[[%50%%3/%@%8%3%2@{ ﬁf.%?l?%fﬁle tBee |

part between the sp cores. ere e Wo Ity of assenbling

and diwrR$esddurhgvitinehsdbtdrneai&@s of @e BEnhERIEASES nddibthean BRr ovenent
of work efficiency can be pronoted. 9 [Brief Description of the

Dr awi nf$ici¢d0BOhrried out. FIG 1 is a partial cross-sectional view

showi ng an outline of a wheel according to a first enbodi nent of the
present i nv &P . FIG 2 is a side view showing a core

accor ding t%‘utrtrlll%r,f éuzrcsc;[rd?nngb?odlarg%%ngfasﬁehce[ (pfrt%seeﬂ]rtesleﬁ]tvlef‘lr{/telng%h, there is

provided a tire with inner safety wheel in which the aforementioned inner
safety wheel is mounted.

[0027]

Further, according to a third aspect of the present invention, there is
provided a vehicle having a plurality of traveling wheels, each of which has
the aforementioned tire with inner safety wheel.

[0028]

In the second and third aspects of the present invention, since the inner
safety wheel of the first aspect of the present invention is provided, the tire
with inner safety wheel or the vehicle capable of suppressing the deformation
of the connecting shaft member caused by the shear directional load can be

provided.

[Effects of the Invention]

[0029]

According to the inner safety wheel, the tire with inner safety wheel,
and the vehicle equipped with the tires with inner safety wheel of the present
invention, the deformation of the connecting shaft member against the shear
directional load is suppressed at the joint part between the split cores.
Thereby, the workability of assembling and disassembling the split cores can

be increased, and the improvement of work efficiency can be promoted.



FIG 3 is a cross-sectional viewtaken along Iine A-A showmn in FIG 2.
FIG 4 is a cross-sectional view taken along line B-B shown in FIG 2.
FIG 5 is a side view for describing a first joint surface and a second
joint surface before adjacent split pieces are joined in the first
enbodi mrent of the present invention. FIG 6 is a side view for

descri bing an operation of the core shown in FIG 1. FIG 7 is a
side view showi ng a core according to a second enbodi nent of the
present invention FIG 8 is a cross-sectional view taken along line CC
shown [Bii¢igescziption of theavgnpesl a side view for describing a first
split surfafﬁoﬁb‘g a second split surface before adjacent split pieces
are joined i second enbodi nent of the present invention. FIG 10

is a side vipew § 9y Aesehh Ri 59 -alk(AREH aliL QMK fwih@%r%ﬁﬁﬁ?é‘(?i’"ﬁajélgedg{f' G 7.

FIG 11 is a side view showng a core according“to a third e ment
of thedRbes@Rttol AYRE t@BodihEnt dRthSpRsehPSsvERid. onal view taken al ong

line D-D shown in FIG

FIG. 2 is a side view showing a core according to the first embodiment
of the present invention.

FIG. 3 is a cross-sectional view taken along line A-A shown in FIG. 2.

FIG. 4 is a cross-sectional view taken along line B-B shown in FIG. 2.

FIG. 5 1s a side view for describing a first joint surface and a second
joint surface before adjacent split pieces are joined in the first embodiment of
the present invention.

FIG. 6 is a side view for describing an operation of the core shown in
FIG. 1.

FIG. 7 is a side view showing a core according to a second embodiment
of the present invention.

FIG. 8 is a cross-sectional view taken along line C-C shown in FIG. 7.

FIG. 9 is a side view for describing a first split surface and a second
split surface before adjacent split pieces are joined in the second embodiment
of the present invention.

FIG. 10 is a side view for describing an operation of the core shown in
FIG. 7.

FIG. 11 is a side view showing a core according to a third embodiment
of the present invention.

FIG. 12 is a cross-sectional view taken along line D-D shown in FIG.
1.

FIG. 13 is a side view for describing a first joint surface and a second
joint surface before adjacent split pieces are joined in the third embodiment of

the present invention.



11. FIG 13 is a side view for describing a first joint surface
and a second joint surface before adpacent split pieces are joined in
the third enbodi mrent of the present invention 10 FIG 14 is a
side view for describing an operation of the core shown in FIG 11.

FIG 15 is a side view showing a core in the related art. [Mdes for
Carrying out the Invention] [0031] Hereinafter, an inner safety
wheel , a ti FéGwil#hsiannde vsalvefioy deheebingad opevahorc bé the corasimgwhan
enbodi ments of the present invention will be described with reference
to t hd'l&&ddnrpanyi ng drawi ngs. [0032] (First Enbodi nment) As shown

in FIG 1, ore .10A .gccording t.o a first enbodi nent of the present
nvent i on' i £1EntordruaBd TN ShWiRedh POl oy T BIGRA e ¢ re
(hereinafter, sinply referred to as a tire 1), and supports the tire 1
froman inner side of the tire 1 when an internal pressure of the tire

1 is redogedfor Carrying out the Invention]

[0031]

Hereinafter, an inner safety wheel, a tire with inner safety wheel, and a
vehicle according to embodiments of the present invention will be described
with reference to the accompanying drawings.

[0032]

(First Embodiment)

As shown in FIG. 1, a core 10A according to a first embodiment of the
present invention is incorporated in an interior of a pneumatic tire
(hereinafter, simply referred to as a tire 1), and supports the tire 1 from an
inner side of the tire 1 when an internal pressure of the tire 1 is reduced.

Here, among the reference numerals of FIG. 1, reference numeral 2
indicates a wheel, reference numeral 3 indicates an axle hub, reference
numeral 4 indicates a side ring, reference numeral 5 indicates a lock ring,
reference numeral 6 indicates a valve, and reference numeral 7 indicates a
rubber sheet installed between the core 10A and a rim flange 2A of the wheel
2.

Thus, in FIGS. 1 to 3, the left side in the drawings is an inner side in a
width direction of a vehicle, and the right side in the drawings is an outer side
in the width direction of the vehicle.

[0033]

Further, in the core 10A, a direction orthogonal to an axle P of the axle
hub 3 is referred to as a diametrical direction or a radial direction, a direction
revolving about the axle P is referred to as a circumferential direction, and a

direction parallel to the axle P is referred to as a width direction X.



Here, anong the reference nunerals of FIG 1, reference nuneral 2

i ndi cates a wheel, reference nunerali13 indicates an axle hub, reference
nuneral 4 indicates a side ring, reference nuneral 5 indicates a | ock
ring, reference nuneral 6 indicates a valve, and reference nuneral 7

i ndi cates a rubber sheet installed between the core 10A and a rim

fl ange 2A of the wheel 2. Thus, in FIGS. 1 to 3, the left side
in the dramﬁ@@SAﬁs an inner side in a wdth direction of a vehicle, and
the right side in the drawings is an outer side in the width direction
of the vehi dihe.cqre0®3} includes amgppmepartilg sHwasbpg theAireal diqredhe on

o aorfngL st FRuRYfe b Rl aslGal PR ink h LB ThAE T TSt uhng
about the 1gxly gﬁf g‘o?t FteM Q?ﬁé%lg@&t@tﬁ# %&ftel@t 5@& i EF‘cﬁ% ﬁ&r ecﬁé‘d a

direction pér s re to as tT’on X

11 [ 0034 a remforce-ﬁﬁ@ltClQllS QSllQlé\tdll‘E&H ydRRe iy ats oA di?ddmﬂe%eﬁuﬁp@fr%bﬁ@nt he
tire 1 fromthe inner side of the tire 1, a base part 13 formng a

r adi altherevdramskteisfaeind thaheummore pht 14 slippdrer, ger cork4l Ghrdmect ed to
the base part 13 and the crown part 12, and a reinforcenent rib 15

| nst al AGUORIM AL B A $hARE YKy EXGivesk BhiHcabTos SEERPBN ¢ hor eof and
rei nforci ng[@@fﬂsupport part 14. Further, the core 10A has

appr oxi mat el H shape when viewed in the cross section. [0035]

As shown i n ARl @Ewe ih ®16s. b £0fifk dOR 1(§A§§" ght I fiioCa lﬂa‘t‘ﬁ?'o‘ft y of

pi eces (here, three) at regular intervals in circunterent

di rectpieted [tegreothréEbpaspddulacoiterddldih S ¢iseiimds eatiapldide cpioacteidt. The
split pieces 10P and 10P adjacent to each other in a circunferenti al

di rectTlonspliecewupd adsmed a@cmpplimglepierio(Pconﬁhctsphg psérzist 1 (Heabérd P11,

an axial. direction OL whi ch i s rected in the width direction X of the
split %{J%‘&f‘é] f@f@c dithsr fraa.cawcq SFUIGR k QURFAPBAFS SPURICIEDY ACOBH Ehat

is, t ems l 'ﬁ%gh%‘ﬁ]lﬁel%?%a)ﬁl i £1§taxi5a[fdh¥e H)[ f 8?%&9@ §8br%gf ed i i her

circu ereo d ‘a“secon surface

cir CU%Qr\@flltth%ilr&@ﬂ)nt Resedie split pleca_h@'P’ otnhe?rzfdl'éﬂm%r"leCLﬁHfér@ﬁﬁaﬂ-oa of
one split piece 10P and the second split surface 10b of the other split

pi ece si@Pthaebli oflhahichtharsplicipised Y0 tsgsas éidsi splitheur€acec LOE at enti al

direction, are joined, and thereby the core 10A of a ring shape is

for mgcplr({mfm}:ntlal end thereof and a sécond split surface 10b at the other
circumferential end thereof.

Then, the first split surface 10a of one split piece 10P and the second
split surface 10b of the other split piece 10P, both of which are closely
disposed in the circumferential direction, are joined, and thereby the core 10A
of a ring shape i1s formed.

[0036]

As shown in FIG. 5, the first split surface 10a is provided with a joint
flange 16A, and a plurality of (here, two) first convex insertion parts 17, each
of which has an insertion hole 17a through which the coupling pin 11 is
inserted, on a radial inner side thereof in a width direction thereof.

Moreover, the split piece 10P is formed with a first load receiving surface

(intersecting surface) 10c on a radial outer side thereof which is directed

toward a circumferential outer side of the split piece 10P.



As shown in FIG 5, the first split surface 10a is provided with a
joint flange 16A, and a plurality ofi2(here, twd) first convex insertion
parts 17, each of which has an insertion hole 17a through which the
coupling pin 11 is inserted, on a radial inner side thereof in a width
direction thereof Moreover, the split piece 10P is forned with a first

| oad receiving surface (intersecting surface) 10c on a radial outer
side thereofOhilch is directed toward a circunferential outer side of
the split piece 10P. 12 [0037] _ The second joint surface 10b is
provi ded wi tThegecondiomtangeaces)b nproyigedimdth ayouft fiaege]l 6Bhasdy

oo GEIN St DR LPBe DS S S LR G
oL TR P ISFbAED LIECBlAREERAT REISHL b 4P o0

10d orratia inadi aldeothiceso Sinde wildel @afecyonafet o i NA6Eas) droved shia
circunferential inner side of the split piece 10P. The first | oad
r ecei winge $0Pfiaderthed varibl a $weondclond reoad ingseifaicadistgrfeatimgl0d ar e

each forned as an inclined surface that is inclined at a predeterm ned
angl e Suiface) d@idaen e srdipbputesiade sheresfyiebds docecieditasarddme in

f W th h her. .. . i i
e BT e L
i nsertd O R FSadd thd s M ATSh @ in@ U hRieePid Thatadis fornfed RE aft at €

in which the first and second convex insertion parts 17 and 18 are
meshednctifedisosgickithnt holmsink daatan prckiRae iniercdafn gdé én eoaudial diycaiomnged,
and the coupling pin 11 is inserted through the insertion holes 17a and
18a. [00BBYth surfacesTHanandd Odhapwne iim sEFf@ce £ontdnd widhlachgthen 11
inserted into the insertion holes 17a and 18a is provided wth C shaped
snap rings (PPr§CORE GOPNFX HBHTEIE) PaATs AP AR FoLrpalcihqa st et EBFshFch

ooty CUTE el R GRS B el P e, e
descrijpechagRdnoRnidet¥ BWNESt second convex insertion parts 17 and 18 are
meshed, the insertion holes 17a and 18a thereof are coaxially arranged, and
the coupling pin 11 is inserted through the insertion holes 17a and 18a.

[0038]

Then, as shown in FIG. 4, the coupling pin 11 inserted into the
insertion holes 17a and 18a is provided with C-shaped snap rings (first
stopper members) 19 at opposite ends thereof which restrain axial movement
of the coupling pin 11.

[0039]

Next, an operation of the core 10A configured as described above will
be described based on the drawings.

As shown in FIG. 6, when a load is applied to the core 10A in the tire 1
while traveling with a puncture, the split surfaces 10a and 10b of the core 10A
are located in the normal direction Y. For this reason, when a joint part T

between the split pieces 10P and 10P of the core 10A which are adjacent in the

circumferential direction goes through a ground, a distortion force (shear



As shown in FIG 6, when a load is applied to the core 10Ain the tire
1 while traveling with a puncture, the split surfaces 10a and 10b of
the core 10A are located in the normal direction YFor this reason, when
ajoint part T between the split pieces 10P and 10P of the core 10A

whi ch are adjacent in the circunferential direction goes through a
ground, a distortion force (shear 13 force) is applied between both of
t he sploirte)piseapgdictiobttaved n1lt8 dihdieepfllithieeecs 0P tand r(RItledreofineHere,
circunferential side, an axial direction of the coupling pin 11

coupl iHghenadsplipnpepriseemfapntiohgidomn sxighdhrestioarof dedeapdsegirith a
width directjon of t split njec P. As.such, .the axial. direction of
the. cobbPfiRliEF 44 1P IE pptesi Bl EEE 1DRctostabar oo dn Afvsiied'in WEEy s
reasony;. .. n; ' A Sty rel - e i i ch
tho TP TR SPL Macs, FOIE T ARaaret hd BxHIRIEEREPEr ALC ¢ bl

di rectgiani oid paAORAlko tRe Kheasdigastiohr ection, a load of the shear
direction is not directly applied to the coupling pin 11, so that the
def or mat i onFof thisereasompl inngoppariddn canh blee suppriessedhe Thkated arein t he

di sassenbly work of the core 10A which occurs with the deformation of
the colpichnidepaxiahdiregtinpiofofer mstanss, thagounlisgihdt introdEarenenof wor k

ffici b [ d. I h ' . | i
pi n 10 e E8INERNE A e stiPR Yand et any clbaof ke RN SErbL 8GR RChT g

or det i | i { j
Sur f acE M oMot ROYD, 1oL the derPBhAoh O (B9, dobRIHR big L1,

ar ounccaanb © peppiegs @bt arneck foye, whdetik g embdeadofkas f thaf céfeel G Arnehidh As

such, the mopkabilitg of assenbling and di sassenbling the split core
10A careches wit dasddiorFmtianho 6 theeagwl ingupi ik 1l isen o b shial cted] Laneidthusnd
the reduction in the cosﬁs reqgui red to exchange the tire can be

achi evi8a. Mgy gment of worg gifgdency pan peachiessd recei vi ng surface 10c
is |located radi al outer circunferential side fromthe coupling
pin 11, and‘*becones a | oad receiving surface that is subjected to a

shear direckiypiRl, §idd tRPRLUBANBEIWEENiL #RpOREd bt PAECERRall indrand 10P.
For this reason, the shear directional load is not directly applied to

t he caupdumfterphtialldideantathimgdef detmehimnwolk tdfehe awplplimg pinnl L1 can be
nore reliably suppressed. Since the deformation of the coupling pin 11

s suppstaskiddon th hPRL waifacené0 aiasdsstbl {iankt blecehd 0Bortd 10R inhi ch
oceur ScaVrVirite (}ur‘}eargﬁ;lgrarrrla(glfi)eorlqngfobttg]i%e qbu)leii(rilgni%igna E)'g'a(f%grtboef th%4tire 2.

As such, the workability of assembling and disassembling the split core 10A

can be increased. For this reason, work time can be reduced, and the

reduction in the cost required to exchange the tire can be achieved.

[0041]

Further, the first load receiving surface 10c is located at the radial
outer circumferential side from the coupling pin 11, and becomes a load
receiving surface that is subjected to a shear directional load applied between
the split pieces 10P and 10P. For this reason, the shear directional load is
not directly applied to the coupling pin 11, and the deformation of the
coupling pin 11 can be more reliably suppressed. Since the deformation of

the coupling pin 11 is suppressed in this way, the disassembly work of the

core 10A which occurs with the deformation of the coupling pin 11 can be



efficiently carried out. [0042] Furthernore, the core 10Ais
assenbl ed sinply by inserting the pim nenbers through the respective
nei ghboring split pieces 10P at the radial inner circunferential side.
For this reason, fastening work like a bolt and nut is not required. As
such, the work efficiency when the split pieces 1013 are assenbl ed and
di sassenbl ed can be increased. Further, since the bolt and nut are not
used, dffrcquelyrenagedrent. usi ng a torque wench is not required either,
and a drawback such as forgetting to fasten the nut can be renoved.

Mor eover, sU@P?A probl em as the bolt and nut becomi ng | oosened when the

L, Lo e BB SRS BT EDREL S BT HLRRY rpRerL Lo

t he tirﬁ@m%elssgﬁ%ﬂgh%g% tf%ené’i%ﬂbﬁh‘ﬁg_ts@}{edi_%c& %BPta*ﬂ‘?_hLl}‘?g@iapro”ed

by the core 1 Ince the first convex-insertion parts one split

pi ece ih@Pr anduiTer&RANGdEONY¥OX thiRSRatbONfaRBIi g Wokf [ikbe wilhandspl it
pi ece 10P are alternately supported, the |load applied to the coupling

pi n 1llnutnstrive raguimall. diAsestdhorhy veank bididesty whenetdie Jpdl4pdkces 10P

Al so, since the coupling pin 11 is restrained from being disglaced in
the axargiasgemblad aid gisaspenbledhedbhe shdgasshgsFaghet.rdnes i bal amidn 11
nei t her tf al I s out n%)rr becones Iooste V1M th { %sgect to t'h% ?I i ti %)(Lece
1013 JtULHE e d 00T AR AT e RIS GBY HY 108 & THAY W SACE e SB t1"'breces 10P
becomeg &l hallaLdrahv@2ER] such as forbBetiflBrd PAGEN IRE GLY URGR! renfied iT e
with inner safety wheel, and the~vehitle equipped with the tires with

the cavier@®ae! diclgatpeobhen af ehe e ntimhed: bédahirgedenehivheh theaire
present invention, the workability of assenbly and di sassenbly of the
split isouestirsd angh dasedie whdclehie iwotikeéiitko winayppogtingghevedd with
Moreover, the deformation of the coupling pin 11 with respect to 15
the sHB&COrecRB RscRisVENHY! at the joint part between the split cores

(split piec?éoiﬂP) can be suppressed.

Further, when the tire 1 is punctured and the vehicle travels with the
load supported by the core 10A, since the first convex insertion parts 17 of
one split piece 10P and the second convex insertion parts 18 of the other split
piece 10P are alternately supported, the load applied to the coupling pin 11 in
the normal direction Y can be distributed.

[0044]

Also, since the coupling pin 11 is restrained from being displaced in
the axial direction by the C-shaped snap rings 19, the coupling pin 11 neither
falls out nor becomes loose with respect to the split piece 10P of the core 10A,
and the joined state between the split pieces 10P becomes reliable.

[0045]

In the inner safety wheel, the tire with inner safety wheel, and the
vehicle equipped with the tires with the core according to the aforementioned
first embodiment of the present invention, the workability of assembly and
disassembly of the split cores is increased, and the work efficiency is

improved. Moreover, the deformation of the coupling pin 11 with respect to



[ 0046] Next, another enbodi nent based on the inner safety wheel,
the tire with inner safety wheel, ang the vehicle of the present
invention will be described based on the acconpanyi ng draw ngs.

However, the sanme reference nunerals are used for nmenbers or parts the
same as or simlar to those of the first enbodi nent described above, a
description of which will be omtted, and a configuration different
from tthatshefr fheefaacatrrieagtrddhegointvpdrt bbevdes trd ddt c§@043pli{ Bexxand
Enbodi ment) As shown in FIGS. 7 to 9, a core 10B according to a
second Ehoodi hestpPEeseehf i gured so that, in the split surfaces 10a and
10b of the T@Mé@ pi eces 1013, a radial internmediate portion thereof is
formed with m circul ar groove (concave groove) 20 which extends in
a width dirgehi Oy dthel Bnfhodfidichi bAsYNbAnE RinSPLIbPUGRED dhR1FAdI acent
to each other inm a circunferential direction thereof are ‘engaged on the
split withfiaaessdReay arftelOnd ehd 0alicl €6EitNE Peddind iddertSon REEIEed into a
circular hole part formed by both semi circul ar grooves 20. [0048]

Then, ddseribeddasedainviwgaguiomPinying elrawdngshr odghevhe themmmnd cati on part
is configured so that opposjite ends thereof are restrained from being
di spl dé&erenae anmeialy argi ¢k fmpinbsFe8E RAESEAE SBMSt #50( §BRUAHISt opper

nb f.i . spl i i f i 0i . .b . | t.
o0a0ytho€ o i hink G TRsh LB bor b S BuadfoF il fa B
shown ;iR {5 antCa c%ﬁ%ghﬂ%ﬁ i e rert STOM R OEHh &R sRe BB FhEn T haMel S

with a | oad supported™by the core 10B, although a shear directional

| oad itse apqritedl.to the split surfaces 16 10a and 10b of the split

pi eces 10P, this load is subjected to the |oad receiving pin 21 | ocated
at a radial [6Q4Er circunferential side of the core. For this reason,
the shear difrectional load is not directly applied to a coupling pin 11
that is instafquy hmbodimgns) i nner circunferential side fromthe |oad

recei ving Pt Bl BRI 90 Bf 1R SQUALINOPh Redhpan. be more

reliably suppressed. nce def'ormation ing pin 11 is
Suppr &38B&d intedthk T oedureld §§5Eﬁ§tf]1|?h ¥h¥Rp kit ?iirffabé’s g@ﬁ and OB WG At GARUT S

with the deformation of the coupling pin can be efficiently carried
out. pieces 10P, a radial intermediate portion thereof is formed with a semicircular

groove (concave groove) 20 which extends in a width direction X. In a state
in which the split pieces 10P adjacent to each other in a circumferential
direction thereof are engaged on the split surfaces 10a and 10b, a load
receiving pin 21 is inserted into a circular hole part formed by both
semicircular grooves 20.

[0048]

Then, the load receiving pin 21 inserted through the communication
part is configured so that opposite ends thereof are restrained from being
displaced in an axial direction by pressure end plates (second stopper
member) 22 fixed to one split piece 10P of a joint part T by a bolt.

[0049]

In the second embodiment of the present invention, as shown in FIG.
10, when the tire 1 is punctured and a vehicle travels with a load supported by

the core 10B, although a shear directional load is applied to the split surfaces



[ 0050] (Third Enbodi nent) Next, FIGS. 11 to 13 show a core 10C
according to a third enbodi nent. Thescore 10C is configured so that, in
the joint part T of the split pieces 1013, a trapezoi dal engagi ng
convex part 23 protruding fromthe first split surface 10a of one split
pi ece 1013, and an engagi ng concave part 24 fitted with the engagi ng
convex part 23 in the second split surface 10b of the other split piece
1013 ara prdVDbed tht salit adeals IdLR.ahiclaaduisfsabgnttedlto shdéodd ornet hieg

coupling |ece 11. [0051] In the third enbodi nrent of the present

i nventRidre imt%ghg|rﬁgwéw@1xcgaumf2®ném Sﬂ%oéﬁ@%gpﬁ‘g cbacHue part 24
d, f d 10d h

or c cngagss, - M@EE Rt et e o PO IRe pid hog

The | qgd; § ﬁﬁ'té’l'l&g a?? SinPIQICCﬁ'Eﬁ YO ndi8 s?d’@h%(ﬁig% e § rﬁ% Y nlgea-son

di rectional |oad appli etmeen t split pieces

t he shﬁarzldlanﬁpw@mﬂﬂatﬂo(ﬁa@f il eQiplgid pat Iy capd ﬁﬂ)ré@ehbm;coum ing pin
11, and the deformation of the coupling pin 11 can be nore reliably

suppr esppde(ssde MiGre 149 deBimuaidrhef dled oonplingminfl It isesuppupdsedginpi n 11
IS sup%ressed in this way, the dlsassenbliﬁmork of the core 10A which

occur shig PRyt H&%é?lﬁp%ﬁoéh otherrore JOB Midclhoreurs Wik the efficiently
carrle ut tio g{t?n 1; Q,C L{)%th ocdlrrrg tof t he i nner
safety E‘BF‘ ' 4% Pifnbh cdlE b%%%‘iy ARd°Y ¥ veni cl e

equi pped mnT@ogyp tires with inner safety wheel in accordance with the
present invention have been described, the present invention is not
limted to {Deirdnbadboantst) and may be appropriately nodified w thout
departing fromthe spirit of the present invention. For exanpl e,
in the preséxtehbodi brivsl3 shhew @ sitapel” snaprdinago xothied enpl oyed as
the stop menber_of the coupling pin, 11. However, the stopp menber
s notehbadinsely o The goTCaH tlﬁGQHglr%‘f%F’OéB%tr dﬁrtﬁaﬂ%%%bff &L a5 an

F- Shapﬁﬁiltﬂﬂ@@es{ B@ggji %ra%'egg (ﬂﬁ (ijllg%gpﬂg COﬁ’\I;e)?pgﬁlﬁt ppdt?u(ﬁrl?l)é ﬁ%ﬁptﬁ[ehe

coupl i
first split surface 10a of one split piece 10P, and an engaging concave part 24

fitted with the engaging convex part 23 in the second split surface 10b of the
other split piece 10P are provided at a radial outer circumferential side from
the coupling piece 11.

[0051]

In the third embodiment of the present invention, the engaging convex
part 23 and the engaging concave part 24 are engaged, and thereby load
receiving surfaces 10c and 10d having a predetermined angle with respect to
the radial direction are formed. The load receiving surfaces 10c and 10d are
subjected to a shear directional load applied between the split pieces 10P.
For this reason, the shear directional load is not directly applied to the
coupling pin 11, and the deformation of the coupling pin 11 can be more
reliably suppressed (see FIG. 14). Since the deformation of the coupling pin
11 is suppressed in this way, the disassembly work of the core 10A which
occurs with the deformation of the coupling pin 11 can be efficiently carried

out.



Further, in the second enbodi nent, the semcircular grooves 20 of the
split surfaces 10a and 10b are conbimed, and the | oad receiving pin 21
of a circular cross section is inserted through the conbi ned grooves.
However, the present invention is not Iimted to this. For exanple, the
groove may be a concave groove such as a quadrangul ar groove or a
triangular groove. In this case, when a cross-sectional shape of the

| oad recei vit@Shli n corresponds to a quadrangul ar groove, a quadrangul ar
pin may be inserted horizontally. When the cross-sectional shape of the

| oad recei vitdEhpigh @@r@réb@@mgnttsd)farh@rmaﬁgamﬁy grissdether e Hiddr angul ar
be t ted h tall

Poosa; ncf satetLihdie, &g APkEntiig £RuBGaT e 4 Shdgnrg E8hex

part 23y @él%tmo?@gg(gée %fé@%éﬁ%@i@%heﬁﬁoﬁ%x% Pes @t ”ﬂﬁéeby the

| oad recel ving sur aving a predetermned’angle with

respecireténtting cheidhak ndit NeRitk@Noane chitfo®ehentviBiEmayticapy@peiticly
invention is not limted to this. For exanple, the engaging convex part

23 naynbdﬁéuh“sﬁnunykmadmngéhnnhhpepuhhofhh@paasel1mhﬁnangag|ng concave
part 24 nay be a groove having a 18 sen1cyI|ndr|caI surface. [0055]
I n addition Ofﬁéaem%o#?eﬂ’tespreﬁelﬂ%%m@ﬁﬁﬂﬂ?%nf QEsthansdos pon B Ny iSbe

appr opr.i at eI sti.tuted w wn. conmponent s, wi t hout, departi ng
o ORISR ShEb S i b PRSP RE D™ P PRt
descr 'sl?gﬁ)@tbﬁ\éﬁlmﬁs DSt QHﬂftQ@rtbefh?sl YanQaxii '&ﬁgthe{r % fl'a?é member
ApplicabiTity] According to the inn fety wheel, the

tire wich dsnnek- ﬁed;ﬁtdysndpeﬁhg, apdné-mecubhpil, @r@qulﬁ)tppdl matymbbehei res
with inner safety wheel of the present invention, in the joint part

bet weerouphimgspin.t cores, the deformation of the connecting shaft menber
agai nst the @ge r dlrectlonal | oad is suppressed. Thereby, the
morkability[ ssenbl ing and di sassenbling the split cores can be

Increased, gnghtpeid R QYRTRNYmBEa MRk, Bd LERRNFYIGRD-O8 & 260k R

split surfaces 10a and 10b are combined, and the load receiving pin 21 of a
circular cross section is inserted through the combined grooves. However,
the present invention is not limited to this. For example, the groove may be
a concave groove such as a quadrangular groove or a triangular groove. In
this case, when a cross-sectional shape of the load receiving pin corresponds
to a quadrangular groove, a quadrangular pin may be inserted horizontally.
When the cross-sectional shape of the load receiving pin corresponds to a
triangular groove, the quadrangular pin may be turned at an angle of 45
degrees and inserted horizontally.

[0054]

Further, in the third embodiment, the engaging convex part 23 and the
engaging concave part 24 are engaged, and thereby the load receiving surfaces
10c and 10d having a predetermined angle with respect to the radial direction
are formed. However, the present invention is not limited to this. For
example, the engaging convex part 23 may have a semicylindrical shape. In

this case, the engaging concave part 24 may be a groove having a



[ Description of Reference Nunmerals] [0057] tire (pneumatic tire) 2wheel
3axl e 10A, 10Bcore 10afirst joint sugface 10bsecond joint surface
10cfirst |l oad receiving surface (intersecting surface) 10dsecond | oad
receiving surface (intersecting surface) 10Psplit piece 1llcoupling pin
(connecting shaft nenber) 16A, 16Bjoint plate

semicylindrical surface.

[0055]

In addition, the components in the embodiment described above may
be appropriately substituted with well-known components without departing
from the spirit of the present invention. Further, the modifications described

above may be appropriately combined.

[Industrial Applicability]

[0056]

According to the inner safety wheel, the tire with inner safety wheel,
and the vehicle equipped with the tires with inner safety wheel of the present
invention, in the joint part between the split cores, the deformation of the
connecting shaft member against the shear directional load is suppressed.
Thereby, the workability of assembling and disassembling the split cores can

be increased, and the improvement of work efficiency can be promoted.

[Description of Reference Numerals]

[0057]

| tire (pneumatic tire)

2 wheel

3 axle

10A, 10B core

10a first joint surface

10b second joint surface

10c first load receiving surface (intersecting surface)
10d second load receiving surface (intersecting surface)

10P split piece
11 coupling pin (connecting shaft member)

16A, 16B joint plate



19 17first convex insertion part 17ainsertion hole 18second convex
insertion part 18ainsertion hole 19@shaped snap ring (first stopper
menber) 20sem circul ar groove (concave groove) 21l oad receiving pin
22pressure end plate (second stopper nenber) 23engagi ng convex part
24engagi ng concave part

17 first convex insertion part

17a insertion hole

18 second convex insertion part

18a insertion hole

19 C-shaped snap ring (first stopper member)
20 semicircular groove (concave groove)

21 load receiving pin

22 pressure end plate (second stopper member)
23 engaging convex part

24 engaging concave part



20 d ains 1. An inner safety wheel which is split into a plurality
of pieces at regular intervals in az2gircunferential direction thereof,
conprising: split pieces, and a connecting shaft nenber, wherein

the split pieces adjacent to each other in the circunferenti al
direction are coupled at a radial inner circunferential side thereof by
the connecting shaft nmenber, an axial direction of which is disposed in
a wdth direction of the split pi €desns 2. The inner safety wheel
according to Claim1l, wherein _ split surfaces formed by the split
pi eces have lint dpdeaer pgfesyinvheed svhighiis pHAVBL0aa Pleddttsrafi HeEeaAyl e

wWth respect. to a, radial direction, .at a radial .outer .circunferenti al
of de BT AL P Adr ST HeppeTeetTon TtRerCEOmRESINE ot v Wheel
accordi ng - al r 2, wherein the connecting shaft nmenber is a pin
menber ms%ﬁttgé@%%f éﬂgh the split pieces adjacent to each other on the

same axi s.a ok ctim@edhaFahiinyb hedleraigcording to any one of Clains 1 to
3, wherein: the split surfaces of the split pieces have concave

grooves exhenglingidaestdigasindtth aichegheom #te tireumddicaltiabuiisrction are
circunferential side fromthe connecting shaft nmenber; and .
coupled at a radial inner circumferential side thereof by the connecting shaft
member, an axial direction of which is disposed in a width direction of the

split pieces.

2. The inner safety wheel according to Claim 1, wherein
split surfaces formed by the split pieces have intersecting surfaces,
which have a predetermined angle with respect to a radial direction, at a radial

outer circumferential side from the connecting shaft member.

3. The inner safety wheel according to Claim 1 or 2, wherein
the connecting shaft member is a pin member inserted through the split

pieces adjacent to each other on the same axis.

4. The inner safety wheel according to any one of Claims 1 to 3,
wherein:
the split surfaces of the split pieces have concave grooves extending in
the width direction at the radial outer circumferential side from the
connecting shaft member; and
in a state in which the split pieces adjacent to each other are engaged by
the split surfaces, a load receiving pin is inserted into a communication part

formed by both facing concave grooves on the engaged surfaces.

5. The inner safety wheel according to any one of Claims 1 to 4,



in a state in which the split pieces adjacent to each other are engaged
by the split surfaces, a |load receiging pinis inserted into a

comuni cation part formed by both facing concave grooves on the engaged
surfaces. The inner safety wheel according to any one of Clains 1 to 4,

21 wherein the split surfaces of the split pieces have convex
insertion parts, each of which has an insertion hole through which the
connecwheargishaft nmenber is inserted; and the split pieces adjacent

to each other are configured so that both of the convex insertion parts
are alter B¢ split snefages obyhe apHt Réeach dveseErviesningeItexn partpecailspbsed

coaxi al ] . 6,. The .i er safet eel accordi,ng. to a one of
oo oyt has aningeSfigh Fote WG Bich I Fon SiePle HEf afe TRt Bies
firstiﬁggﬂggfﬁﬁynbers at opposite ends thereof which restrain axial
novenent of the connecting shaft nenber. 7. The inner safety

wheel accanéispit Hoe@RYadihCemftodarhndihdr e BonMABF&l §o that bothtdrethleoad
receiving pin includes second stopper nenbers at opposite ends thereof

whi ch qostexansedximpartpaesraiterndtetyhengasd beceivinggthei inse@ideholeser

safety wheel according to any one of Clains 1 to 7,
to be disposed coaxially.

6. The inner safety wheel according to any one of Claims 1 to 5,
wherein

the connecting shaft member includes first stopper members at
opposite ends thereof which restrain axial movement of the connecting shaft

member.

7. The inner safety wheel according to any one of Claims 2 to 6,
wherein
the load receiving pin includes second stopper members at opposite

ends thereof which restrain axial movement of the load receiving pin.

8. The inner safety wheel according to any one of Claims 1 to 7,
wherein

the split surfaces formed by the split pieces have an engaging convex
part, which protrudes from one split piece, and an engaging concave part,
which is fitted with the engaging convex part in the other split piece, provided

at the radial outer circumferential side from the connecting shaft member.

9. Atire with inner safety wheel in which the inner safety wheel

according to any one of Claims 1 to 8 is mounted.



wherein the split surfaces fornmed by the split pieces have an
engagi ng convex part, which protrudeg fromone split piece, and an
engagi ng concave part, which is fitted with the engagi ng convex part in
the other split piece, provided at the radial outer circunferential
side fromthe connecting shaft nenber. 9. Atire with inner
safety wheel in which the inner safety wheel according to any one of
Clains 1 to 1®.i sAnmhntlechavi2® a pluralityl@f trAveBhigovieedlayveaxh af plhiclal i ty
of traveling wheels, each of which has the tire with inner safety wheel
accor dlﬁﬁgthtedlf@l with igner safety wheel according to Claim 9.





