1 Description I NNER SAFETY WHEEL, TIRE W TH | NNER SAFETY WHEEL, AND
VEH CLE EQUI PPED W TH TI RES W TH | NNER SAFETY WHEEL [ Techni cal Fi el d]
[ 0001] The present invention relates to an inner 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
vehicle equipped with the tires. Descriptiits application cI ai ns
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 such as a nonorail or a subway, a core-type auxiliary eel ed
tire supporting the tubel ess pneumatic tire fromthe inside is

enpl oyed. As an exanple of the core of this pneumatic tire, a joint
of the ddeehsplal Fi¢ldlo three in a circunferential direction is
adopted as a normal direction (a radial direction adopting an axle of
the tire as al®htlral axi s), and each matching surface is fastened by

a plurality oy, BolbeANdvaktitn (Rides (558 iRBLE Mt PP SR Witibn 1§ W8T Nin,

for instance, vehicles of a new traffic system and which is split into a plurality
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 axie 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



FIG 15 shows an,exanple 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
1013 obtained by 2 splitting the core into three in a
circunferential direction, and is configured so that the flange parts
10e of the adjacent split pieces 1013 are coupled by a bolt and nut
10f . Théplbyngtthe cose éntpothirge finanelgcm ferentind dstpspon, [apdog)configured
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i nt ernal presm@]i s reduced by air |eakage, the tire becones flat.
In this case, the 'core 10 cones in contact with an inner surface of
the tire treathqidentalbndnrthceioved Otdweid 5@, Whj ahnbheal tinteslatcwligolsthe
As a result, the core 10 rotates together with a wheel, restricts a
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allows a vehicle to travel ile suppressing inclination of th
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ument 1] Ja e, Pat ent j cation, . First bl ication
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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 i1s a hard rubber



[ Problens to be Solved by the Invention] [0006] However, the
wheel for a vehicle which has the corein the related art has

probl ens as descri bed bel ow. I n Patent 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 assenbled in the tire, and
the bolts and nuts are inserted to performfastening work on the
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exchanged, @@7 |s a need to disassenble the core. In this case,
since the core split surfaces are located in the normal direction,
when a joint Parthet,hwhenfthpassas ckbhaughd ahgroind nsbilte disassehibly the
wth a puncture, a shear force is applied between both of the split
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the core Means for Solving the Prob
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,



[ 0009] 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
circunferential direction thereof, 4 in which the split pieces

adj acent to each other in the circunferential direction are coupl ed
at a radial inner circunferential side thereof by a connecting shaft
nmenber, iaviaiehdhedipl Barieees adiagantp paclipdpdsiadthicrciacuinirngntiaf ect i on
of the split, pieces. [,0010] . ..ln the first aspect, when.a load is
appl i ed dEFAHR 6 oy eq el A radial e crcapelarppial tidedhgiRRL O &,
split sur f e a . I | ;- dll tion, kB
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whi ch argra9iACeNthd Splihpicescunferential direction goes through a
ground side, a distortion force (shear force) is applied between both
of the split pi®ldygs thereof Here, at the radial inner circunferential
side, an axial direction of the connecting shaft nenber coupling the
split pieces Inthaisivasnact whahsploaddisiappdiad dr Hhed¢ergcini idve tofc wihele
split pieces. As_?ych, t he axiEI d%rectiﬁn of the annec ln% shaft
menber ((EAVFAE AN § FUNRBITERERIT dHaces Bh theaPre Al qcgiebm thgnormal
conparisen with the structure in the rel at rt .1 n wai t axj
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shaft nmenber caused by a | oad of the shear direction can be

suppr essédt, aldst@ftreforcbe shiesrafpsespisyapplidd bétvidem arheo Whiccsplngavess
with the deformation of the connecting shaft nmenber is not

obst r ucttkereoénd Hargs at Hee radirbueresmirafmiwektief fidsi, @encaxiehdingetion of
pronoted, [0011] . Further, since the connecting shaft nmenber is
di sposecﬁh%ucotlﬁé‘ltr”&&ishﬂfti HRBIDEE COERhNG st SPAIt RiFaes taerelRIMY ot

det achi wor k .of the.connectin ft.me instal led on the.split
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wor kabi l'ity of asse ing and di sassenbling the split core can be
i ncr easedasdmrintddinspAeasD itk strioliredn the rekded adt imadiiéhehe axial

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

5 [0012]direction of, for instance, the coupling bolt is the direction orthogonal to the
shear direction, the deformation of the connecting shaft 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.



Further, split surfaces forned by the split pieces nay have

i ntersecting surfaces, which have a preedeterm ned angle with respect
to aradial direction, at a radial outer circunferential side from
t he connecting shaft nenber. [0013] Since the intersecting
surfaces are |located at the radial outer circunferential side from
t he connecting shaft nmenber and becone | oad receiving surfaces that
cover the she Old?l]r ecti onal Ioad appl i ed between the split pieces,

the shear dir onal |oad._is t directl lied to the connecti ng
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t he connecting s nmber can be efficiently carried out.

Further, the p@sdcting shaft nenber nmay be a pin nmenber |nserted
through the split pieces adjacent to each other on the sane axis.

[ 0015] bmaehihe indersecting suofases saradseatbiled the mpilialptémserti ng
the pin nenbers through the res ective n hbori ng spllt pi eces at
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managenent bs; ng’a torque wench is not require ore, a
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addition, a problem such as the bolt and nut becom ng | oosened when

the tireandepuonee uekbdbbnsuppngssade Vuttiecthe ¢ uirrayicienafothe detfoumation of
supporting the | oad V\néth the care can be prevented. [0016]
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split pigpas @ﬁié@ﬁﬂg dQrgacduiot her are engaged by the split

surfaces, a load recégiving pin may be inserted into a conmuni cation

part for med byodietlh faci ng concave grooves on the engaged surfaces.

[0017] 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. 1In 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]



When the tire is punctured and the vehicle travels wth the | oad
supported by the core, although the shear directional |oad is applied
to the split surfaces of the split pieces, this load is covered by
the load receiving pin |ocated at the radial outer circunferenti al
side of the core. For this reason, the shear directional |oad is not
directly applied to the.connectimg shaft nmenber that is installed at
the radial i nAdsoclhccumfteswsifades olsihgesiflitamiee be mMayablayeeen¢aviggsiayes
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the split pieces nmay have convex insertion parts, each of” which has

an i nsernhsaeddht® 4 Roaighnisatioh pdre fonnsédlyi hethshlhg genbeve gfooves on
inserted, and the split pieces adjacent to each other may be

conf i gurtkd esgaghdisubchsof the convex insertion parts are alternately
engaged by catx(ié nﬂ the insertion holes to be disposed coaxially.

[ 0019] Yhh s case, when the tire is punctured and the vehicle
travels with e | gad. .supported by the.core,. since the.first convex
noerton par aregt AEURERP BhEfuy dnddnhiaRoMa e lsbick PR deffon
parts of, } i r 4 :

ol 1 cd *FBPEREU I R ol PR el ULt NaR L iopliPe 288 e
di stri bupsid surfack®@dQhe split pikedd, kis 1cles coveesd bpahshahd reeshaig pay
be provided with first stopper nenbers at opposite ends thereof whi ch
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Ther eby, since the axial novenent of the connecting shaft nenber is
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split piecesiPeoeesnd akidfiod 8P2RE 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 | oad receiving pin may be provided with second st opper
menbers at opposite ends thereof whichirestrain axial novenent of the
| oad receiving pin. [0023] In this case, since the axial
novenent of the load receiving pin is restrained, this provides an
advantage in that the load receiving pin neither falls out nor
beconmes | oose at the joint part between the split pieces of the core.

[ 0024] Ht2MHer, the split surfaces fornmed by the spI it pi eces
may have an eEaa i ng conve art i ch protrudes fro Egj
pi ece, and an 3\5@. Weoshalt menRer mayy etP"e‘H‘” H’“tt 1rs

Fom the connec nenbe
In the qggbbngb@ﬁﬁsshhhenggﬁgrrecelV|ng surfaces having a
predeterm ned angl @ Wt h respect to the radial direction are forned
by engagenent [@f21]he engagi ng convex part and the engagi ng concave
part. The | oad receiving surfaces cover the shear directional |oad
appl i ed bet vveEhet&ﬂE/ sphee thpi exiad mowerent ohily eermeniing pleafsmaember is
di recti onal gd i S not dlrec¢ { agggled tg e connecting shaft
menber , rsﬁaalﬂw Het 6PRBEGIOHS shatt Fh&CIthRp 18 ]fll%lf)fjt ReRBEFoR4H 1gase at
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can be efficiently carried out ther, according to a

second aspect [®f2X]he present |nvent| on there |s provided a tire with
i nner safety wheel in which the af or ement i oned i nner saf ety wheel is

nount ed. Also, the load receiving pin may be provided with second stopper
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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.



[ 0027] Further, according to a third aspect of the present

I nvention, there is provided a vehicle having a plurality of

travel ing wheel s, each of which has the aforenentioned tire with

i nner safety wheel. [0028] In the second and third aspects of

t he present invention, since the inner safety wheel of the first
aspect of the present invention is provided, the tire with inner

saf ety Wuedhioredshea, viehsbta diapethbralofoadupproesiiewgist hpplded dorrhei on of
t he connecting shaft menber caused by the shear di rectional | oad can
be pr ov|C@éﬂeCf[1Egﬁééftsmémbteﬁealll‘i’\\?]é%tiﬁém‘ﬂ?{tmgf the connwéetg glhafy membee
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split C%lﬁ%h oR&E & With the JWRS ki dd by tRé cBRAEHHDAS @Eaﬁnﬁeﬁhlb%a%ﬁﬁrﬁy i ng
the split cores can be increased, and the |nprovenent of work

ef fici erdfictanlbeapiahoted. 9 [Brl ef Description of the Draw ngs]
[0030] FIG 1 is a partial cross-sectional view show ng an
outline of a WHEHI] according to a first embodi ment of the present

i nventi on. .
Further, according to a second aspect of the present invention, 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 2 is a side view showing a core according to the first

enbodi mrent of the present invention. G 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 showmn in FIG 2. FIG 5 is a side view for
describing a first split surface and a second split surface before
adj acent split pieces are joined in the first enbodi nent 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 showi ng a
core acd®rikingeseiptigecdriledisodngeht of the present invention. FIG
8is a cross-iﬁég'onal view taken along line CC shown in FIG 7.
FIG 9is as iew for describing a first split surface and a

second spl i L $46T 2G¢ S 0LE A0LACER o RRIVILWPIRSS ALE ohALACEr b ADS
second enbodi ment of the present invention. O'1s a side view
for descidcBldigead LPREGEMBOARhcANET B Br&RAWMYdhtdG 7. FI G

11 is a side view showing a core according to a third enbodi nent of
t he present i fiV@nfiien. 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 is a side view for describing a first split surface and a second
split 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.
11.

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

the present invention.



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

11. FIG 13 is a side view for déscribing a first split surface
and a second split surface before adjacent split pieces are joined in
the third enbodi nrent of the present invention. 10 FIG 14 is a

side view for describing an operation of the core showmn in FIG 11.
FIG 15 is a side view showing a core in the related art. [Mdes for
Carrying out FHe [Huentdidalvig@odr]describingden eipsaitien ofdheiconeshgwheiny
wheel, a tire with inner safety wheel, and a vehicle according to
enbodi méitts 1df t he present invention will be described with reference

to the acconpgpx! pg igraasv%ndg S1'ew[s 1%::’2\1%11g(a|:lccr)rsetinE 1eoldellz%r&t3rt.

[Modes for 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
{herecinafter, simply referred to as a tire 1), and supports the tire | 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. I 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 axie P is referred to as a circumferential direction, and a

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



As shown in FIG 1, a core 10A according to a first enbodi ment of the
present invention is incorporated in amh interior of a pneumatic tire
(hereinafter, sinply referred to as a tire 1), and supports the tire
1 froman inner side of the tire | when an internal pressure of the
tire 1 is reduced. Here, anong the reference nunerals of FIG

1, reference nuneral 2 indicates a wheel, reference nuneral 3

i ndi cates an f%]hub, reference nuneral 4 indicates a side ring,
reference nuneral 5 indicates a lock ring, reference nuneral 6

i ndi cates a vAh§&orand4 ddpdase Hamey BRI sRRUTEE HeriipéblTamdde
install ed_bet.
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Fur t her anidna téiafé@een cfiAib a sdinseAlddPht Ritthaaonala ¢iPc@n févehneiaP dofectivd
axle hub 3 is referred to as a dianetrical direction or a radial

di r ect i ah¢reafdindectintorciey i smgp@tdquatrt 1 he ddrehd?, tlse cefet bAdhdso as a
circunferential direction, and a direction parallel to the axle Pis

r ef er r ed@Ppsodignately anHlghppe tvhan Xiewed i gozeqoss sectiofhe core 10A

i ncl udes a crfmart 12 supporting the tire 1 fromthe inner side of
the tire 1, a part 13 formng a radial innernost side of the

core 10, a supgalo Rt FRASConNeqt L Lord eaDase RahLa 11aRsl e

crown part 12, and a reinforcenent I'ns ervals in a

ci rcunt gyigsdsl ?ier@,i fifet) anréNaaeoftedslsrifi NEREGMTEr dnltia] SHARATdn BRfkof.
14. Further, the core 10A has approxinmately an H shape when viewed in

t he crodthesgdit core [@O3ISJused as a splishoowe 10P.FI GSe spltipidees héP aadel OP
10Ais split into a plurality of pieces (here, three) at regular
i nt er valagiagend teisaghritbeent palireimesenoal difeedon argeupnd by doseuplorg

i d lit pi 10P, Th lit.pi .10P_and 1013 adj t
(5 wach iR BRRedn £ REG Shnetl S B bl 56 & BspRed aacties s
& . _ . t _ COUpTEd D3 _
oo o TIEABE RTINS GPALRTIREL b, i AR i EPEHL AR Blspia,
a radi algjdedrestr Cffﬁﬁfal?ﬁﬁ][thie%lplﬁi Hlecé herapds a That spiss Sl!ll’lfm(:@nbiatatmn%?e

10P has a first split surface 10a at one circunferential end thereo
and a setaminfpéntiasend acercbPandta sdwoml it sunfecerf 8berttthalotbed

t hereof Then, the first split surface 10a of one split piece
10P and citfansiegemdakend thengoface 10b of the other split piece 10P,

are | ol ned, - aRAeEndIoBy L B Ercroh0s T SRl ISHaRE 0P tof MG Seechy
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 is 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.



[ 0036] As shown in FIG 5, the first split surface 10a is
provided with a joint flange 16A, andjig 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. Mreover, the split piece
10P is formed with a first |oad receiving surface (intersecting
surface) 10c ogo¥yjradi al outer side thereof which is directed toward
a circunferential outer side of the split piece 1013. 12 [0037]

The second spITIhf: ssopfidieplitowinge pPlovs pevided With § odimt ffangndéBLemd and
a pIuraI| second convex inserti ach
o Puhi ettt e R o bl Rbe 8E SRR BEH P ER e < B3LBT rhden R
is i nserlh@@l‘tl(}(ﬂrh(ﬂe naditatodghnehichi e colipliagfpih N 1as Mttt ddbhactad®d] inner
thereof Mreover, the split piece 1013 is #Brne d wwth a second | oad

recei vi rigds ﬂrerra@felr( B rvtlétlsétrppfngn §hﬁrﬁa‘ée) Mrgdoenr. threspladpiabe d0Per S| de

t her eof ich | unf.erenti

spi1 ¢ piftBaed ot Fietind (o ERe  Bedhbiry ClfRkbEra stGhe’ | A€ Babtna
| oad r eggimi et &Usiia¢Rerk8d wafigh ?@ﬁﬂeét@ﬂ%@a@& adfirduiefer 1Rk ISHREASe of
that is inclined at a predeternined angle in a radial direction, and

bot h surthacebt porseaHtP. 1011h@é1n’ét joadggetiacre e@ﬂf@%wwnﬁ ﬂemwcmdhlexad

The second .convex . ns are_ al ate hed)
nen e SR S 700 B e PAf bR A S BBt AL e A

t her eof . rai@t%nhﬁwd' dhd1Ben Statieal dirdicah ahb%ofth k&ifad6yl1 6€eRMd 0a UBVEXin
|nsert|on arts 17 and 18 are neshed, the insertion holes 17a and 18a

t her eof saricecsgutadt|withepehgder. and t he coupl i ng pin 11 is inserted

t hrough the i ertlon hol es

shown i A G 136 eRaR BBnTTn B AP atreh a8 e R ER Y ebnergnad B ED
hol es 1%aitARHe B3 ¢SRKOYk @b 4rits €7 Shapetits Qﬁ&c&ﬂoﬂ%ef@‘dfr StThat eRAAr
menbers) 19 at opposite ends thereof which restrain axial nmovenent of

t he couphtntptpiin wiiich [tho 8yt and seconﬂe@anveannw@pama@tﬁ bt apthd 8cuEe 10A

g?gfml g;;ed he% gl‘?esf:nsept?on ﬁgp elﬁi" d Pga q‘l grf gr%dcoba?i?eﬁ?y grranged, 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 first and second 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 10A in the
tire 1 while traveling with a punctureg the first and second 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

pi eces 10P and 10P of the core 10A which are adjacent in the
circunferential direction goes through a ground, a distortion force
(shear f%?’céc)%%‘ﬁ}:li'eé b%@@leéx?gpﬁleéf‘ﬁf‘ens;hﬂffﬂ]eé’és [deagpliob BLRGES HR.and
10P thereof "Here, at the radial inner circunferential side, an axial
di rect i afie @hdialhénwaruntduigfepentidllsi¢eupl axigl thecdph ol thé ecesliddpimnd
10P to each other is disposed in a wwdth direction of the split piece
10P. As osyehingtthe saki aicaisrlddt 4rshl OF te keck otpriiagijiased injaswpkhal | el

to the shear. direction, . For this reason,.in.co rison wth.
the str raition of ‘ﬁ’ﬁ_esprl’élpé?"eed_l%l?'t P %ch_et FaehJiras e POELS PRI Pi
mstancel,1 &gﬁrgggp%%H%H%%éhdh%cggg'dlrectlon ort hogonal to the shear

di recti on, ear direction is not directly applied to

the coupling pbptiilressod halohRrdehar iR hOGtrakukden CUPILARA £t fn 11
can be suppressed. Therefore, the di sassenbly work of the core 10A

whi ch oochich the talaidlhidraefoor o ttb omsvindeheh€ ooy limg bpltris 1he direntivn
obstructed, and thus the inprovenent of work efficiency can be
achi evedrijqame] to the sheargirassion, gilpeed of e sleas|dirgtisinnis motidirectly

di sposed at. t.he radial..inner circunferential side ttachi.ng ar

det achi B PHSAROhE FRAPHBRBIR Al 19 FHALEhF ASTAFIRIoR (e TPV SE A | oan
second i f.ace f 1 i P. i
carriedq§t$hj?%%ﬁg'aﬁh%ggﬁgﬂghggﬁg?ﬁg§%§§aﬂﬁggﬁﬁggggﬁ%%gg‘@ggP%%?u%ie
tire 1. vAshSuedefdritatibar kodhel ddupldfy MasENh hdtd bt ceidasgantk iing t he
split core 10A can be increased. For this reason, work tinme can be

r educed,imprdvehent efiwork effi¢isntheas bstacheeusidr ed t o exchange the tire
can be achieved, [0041] Further, the first | oad receiving
surface 10c i $09%0ated at the radial outer circunferential side from

the coupling pi.n,11, .and .becones a load.receiyi urface.that is
b cotny 19 BuRradsiRAURCCAIR ol SR I RREROR BURART ihAR

pi eces 10R @@ IR sF@¢, att%icﬁiﬂgeé‘f_@@bacﬁﬁ% whaabr te &Rlp1 AR in! lqag'lsitaﬁ%ed

not directly applied to the coupling pin 11, and the deformation o

t he coupdn tig fiprsn ahd seasndeplivsefacds Al yhd UPpoEssesplitSpirces 1 DR and 10P
def ormation of the coupling pin 11 is suppressed in this way, the

di sassenBlogripgt RUbprawmd aoprenipg ol iend dycurdening i bené paef of thet titenl of

the COUp)\si, Q\?Cl‘ﬁitﬂe %rﬁ?@ilﬁ? oflaisgl%[)iigjgearﬁtdlc%/isz?sasg:ﬁ'nib?i%gotﬂ% ‘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



[ 0042] Furthernore, the core 10A is assenbled sinply by
inserting the pin nenbers through theldespective nei ghboring split

pi eces 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,

t or que rdfiaggnibntausédhgu torque wench is not required either, and a
drawback such as forgetting to fasten the nut can be renoved.

Nbr eover , suc[pQﬂ%ﬂroblenlas the bolt and nut beconing | oosened when

the t d th t hi cl | d wi
suppor ng. t REVTGEGFEnherT e i At ledvainthdy O B s the pin

Fur ther 8B figalih Apt rbSp@UNEL HERHbBRh AiBILEL S0brAYRL SN

11
t he Ioao]I supporte By t “since*t rst convex insertion

parts 1inpér encusBbidnti] @& 10PoARKist RQsSRCANRE HABUEN K NEEIL bOR At S
18 of the other split piece 1013 are alternately supported the | oad

appl i ed nud is met cegpiredg pinsuch,ithe tvher kneffieikncy mdodn thre dplctamicbes 10P
di stributed Al so, since the cou‘gllng pin 11 is
cape

restrai rfé@ aﬁﬁff‘dﬂbb‘éﬂ anfl disggsembled ean he inga i r E8tthgn, ppce e bolt and
C- shaped rings,l the couplin i.n 11 neither f IIs ut nor
beconbe N3 A28 nit Red olirab iRtk &t PN niddGyp 15 eae R indolabat Te,
and t he elnmelile?lﬁtaa&r%“bo%tcweﬁ& t efo\sﬂr%%ltﬁngltﬁ%@e&%g @ﬁ%%ﬂﬂée fe%{;@%d.e

[ 0045] the i nner sa 're w I'nner sa

wheel , MQréﬁ%rVﬁiﬂlph%r@ﬁll&'n@ﬁ?@hé’\ﬁbbﬁ denht peSoMidIddie@nE@NEhen the tire
accor di ng to the af orementioned first enbodi ment of the present

i nvent i on puhbeiredrdaabiliust theofehdsieeishing liaed witbassewgy ortiof thieel ol with
cores is increased, and the work efficiency is inproved. Mreover,
the def éhmpr@ﬁa@fbetw@vwm ing pin 11 with respect to 15 the shear
force occurri E(ﬂ)@td the joint part between the split cores (split

pi eces 10P) c suppressed. [0046]

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



Next, another enbodi nent based on the inner safety wheel, the tire
with inner safety wheel, and the vehigke of the present invention

w Il be described based on the acconpanyi ng draw ngs. However, the
sanme reference nunerals are used for nenbers or parts the sane as or
simlar to those of the first enbodi nent described above, a
description of which will be omtted, and a configuration different
]ICEITB(Td;[ PTZ‘%F)S earhﬁ)rc%rggglhrerpbom rﬁg‘lj&w l lr{ Qe de%zlctgl%%gﬁiﬁhloeos47 Sleé:c%ng a
second eryrgaAedY sdppresyelil gured so that, in the first and second
split surfaces 10a and 10b of the split pieces 10P, a radi al
|nterned|ate[@bﬂﬂ|on thereof is formed with a sem circul ar groove

(concave groove) 20 which extends in a width direction X. In a state
in which theN§gti anqgheicebedmenjbisehoniibe darer wifer Wheelgthe tire with

ci reunf eh nII saafle?gwﬁl%glt ! thh%rﬁ flf: %If(:f‘h ngeas%lelgmven%f% 1[ %E d%néj ecFond

split sur aces a an d recefvin |s I NsSer

a commrua%aalognh@@eaoﬁlgaﬂyﬁlgbd&ab«%@ sem%bsyltﬁé sMRQ¥ RS el nm@&m
Then, the load receiving pin 21 inserted through the comuni cation

part is aonkeddoemesbarhat poppdbe temendrthmikofto dhesa eStheafirsed from

being displaced in an ,axjal directiaon by pressure _end plates (second
st opper STRMEMENS defqrilad 2P vend %ﬂﬁprlptlap&fewlmb Wil ke omlﬁfsdp%ﬁ*q aT py

a bolt. Jo%?és%]r ation d dlfflz&ﬁtt%erﬁgﬁﬁc\ﬁf t%gt}ﬁe't[r?ﬂ) dﬁimeﬁth%lﬁ’ﬁa%%ﬁes ibed

i nvention unctured and a
vehicle travehyssamith a | oad supported by the core 1OB al t hough a
shear directional load is applied to the first and second split
surfaces 16(3@andnidmbodimént) he split pieces 10P, this load is

subjected to,the |load receiying pin 21 |ocated at a radial oquter
ci r cunf er ent P8I ShePdI oK q’ﬁe? é‘bgea cess LPRiaccpEdiggio & yeoafegpbodiment is

di rect ! Onduas! s Thdi0tn thd ALY hAPROLEApli® BrGOUPY 601G P1Bp b hB3p1it S

installe r adi inner circ rent omt

recei vi nge@dsn1 @,,a ﬂmda1dﬁftarnﬁatia@rp&hohhﬁempb ifogned Withla aRidecul®r e
reliably suppressed. Since the deformation of the coupling pin 11 is
suppr essadova (¢dricg vagy oo vk )sts wdndlt gxigodk imh wieh doreetiv0BXwhith stateuns

\éma;[. Ihl ége%lgﬂt%Lo[‘l@@B ?Bleocfestl%?’ E?cﬁlél e!nltr‘}g era)llcﬂ O%BICI%na lglercgrfnffél(élntelgf d%/rection
thereof are engaged on the first and second split surfaces 10a and 10b, a load
receiving pin 21 is inserted into a communication 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 first and second split surfaces



(Third Enbodi nent) Next, FIGS. 11 to 13 show a core I OC
according to a third enbodi nent. The qere 10C is configured so that,
inthe joint part T of the split pieces 10P, a trapezoidal engagi ng
convex part 23 protruding fromthe first split surface 10a of one
split piece 10P, 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 pildaearildPObrod the gplidedeads BOP adlialombisesulgectednbaheribadlres¢idéng
fromthe coupling piece 11. [0051] In the third enbodi nent  of
the predunt2i M@cf@h,a rafialangagichguodprentigdaide 24 thadorte Engdbisng
concave part 24 are engaged, d thereby. | oad receiving surfaces 10c
and 10d "RatAhdhs Wé&@?@%wﬁ@%@ér%n% @lHeP §pf’é’d’ﬁ‘etdotq ﬁ@opa ?’&lpmj]l
directi e f r R L.
subj ect oot 5 i BHTRE ntd 1Bl SRap PR SIS HIR 88 28R PRdodfilefii®ine
pieces M3 ke A &Y RN ﬂ{é“@ou?ﬁ’l@@c? p% rl?%d@ﬁ‘@'méx‘%%lia%lf'm
directly applied to the coupling pin 11, and the deformation of the
coupl i ngupbresktdcarsihee e def@inm @by ofupprreaptdg(siael FiGsupphkessdl nce
the deformation of the coupling pin 11 is suppressed in this way, the
di sasseribisywapy HisgBsembl e srak iibehiah IddE whschiadeutrhavitettor mat i on of
the coup)ing pi.n 1%H§an be efficiently cargjed oqut. 17 [0052]

Al t hougHiCHEMBHBBATHBRIOUPinghBIn hhernde etiicigREY carfigd QUtre with

i nner safety @Q&ﬁh’ and the vehicle equipped with the tires with

i nner safety egel’ in accordance with the present invention have been
described, therpfaseRboliientyi on is not limted to the enbodi ments,
and may be appropriately nodi'fied without departing fromthe spirit

of the presenNexnVENGSOM! to 13 showar cexan®C exccbhdiinizet opa elsient

enbodi nents, the C shaped snap ring 19 is enployed as the stopper
menber embddmoupl i pire 1AC isowavi@ured se thabppethenemiepattsl’ ndthe
limted tg this, agd t hus ang@ﬁer appropri ate nmemnper sucg,as an

E- shapedPS@3CF§n bV a2 Sranezaetal 1 28igh1e 6PN EE% PRk 23 iPRotrig ing G fihe

Canci 1 QUL PP} BUREe J9a st ohESPITeredDBCRTR AREnAETEE PRk haf 24
and_10b 8 GAMPLAEUn o AT ol (6 I A3Flart LIV INDs RIoh oD sift £ £Ub B the

cross section Is |Insert ough” t he conbi ned grooves. However, t
present dthvespliopidce TOR atd préedetatthisliaFonteeXxa@armigferthgabs@evomy
be a concave groove such as a quadrangul ar groove or a triangular
groove. the cobpsingapiecevidlen a cross-sectional shape of the |oad
receiving pin _corresponds to a quadrangul ar groove, a quadrangul ar
pin may be i n§8¥Ed horizontally. Wen the cross-sectional shape of

A T At R RS AC e

hori zontall ¥3 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.



[ 0054] Further, in the third enbodi nent, the engagi ng convex
part 23 and the engaging concave part 24 are engaged, and thereby the
| oad receiving surfaces 10c and 10d having a predeterm ned angle with
respect to the radial direction are formed. However, the present
invention is not limted to this. For exanple, the engagi ng convex
part 23 may have a sem cylindrical shape. In this case, the engaging
concave part gﬁxﬂﬂy be a groove having a 18 semcylindrical surface.
[ 0055] In addition, the conponents in the enbodi nent descri bed

above may be apthoh dicednibsdbstntsuifethewnhbr wefety kvtoash, tanponestts
W t hout departing fromthe spirit of the present invention. Further,
t he nodiifihensdisots wests ibethaolicl engguin edppithprhies wisyw dbrivhaegafety

| ndustri al _Appli ilit 056 ) A di to.the. i
[sa? e? f/ &%@%ﬁlﬁ%f%é%? fl?%ée\/\%]t“l]?[ﬁ‘ﬁn%aﬂsﬁ’éﬁ‘ anw%@gﬂ%v' nﬁ%ﬁﬂ? ﬂ%sqeféﬁﬁn@ﬁée

ety gheet. " ! o f f |
vents drtl S B3R o I hERTE RELRLIRR S PR B prin iy

of the gppMERdd ﬁr@ltlﬁﬁ@fdepﬁﬁ'iff‘? rfr&ﬁ%@%&aiﬁi’ﬂ@f%ﬁ@?fes‘éhi eetd Al load is
suppressed. Thereby, the workability of assenbling and di sassenbling

the split cor&sreaanpie) ictheapedenaetibblianenpy oveCestiapadd swapkring 19 is
efficiency can be pronoted. [Descr%ption of Reference Nunerals
[0057] Empleyedris tyteppérr mpember of the coupling pin 11.  However, the

stopper member is not limited to this, and thus another appropriate member
such as an E-shaped snap ring, a pine-needle pin, or a split pin may stop the
coupling pin.

[0053]

Further, in the second embodiment, the semicircular grooves 20 of the
first and second split surfaces 10a and 10b are combined, and the load
receiving pin 21 of a circular cross section is inse'rted 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



2wheel 3axl e hub 10A, 10Bcore 10afirst split surface 10Obsecond split
surface 10cfirst load receiving surfagg (intersecting surface)
10dsecond | oad receiving surface (intersecting surface) 10Psplit

pi ece 1lcoupling pin (connecting shaft nmenber) 16A, 16Bjoint plate
19

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]
1 tire (pneumatic tire)
2 wheel
3 axle hub
10A, 10B core

10a first split surface

10b second split 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



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

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



Cl ai nms 1. An inner safety wheel which is capable of being split
into a plurality thereof in a circunferential direction, conprising:
a plurality of split pieces that configures the core by abutting in
the circunferential direction and bei ng connected each other; and

a connecting shaft nmenber that is disposed in a wdth direction of
the split pieces and connects the plurality of split pieces abutting
each other; wherein the plurality oflsihst pieces include a first
split piece and a second split piece, the first split piece has
a first split surface which fornms a split surface between the first
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second split ppheceaihps & §ﬁﬁ@r1ﬂ e%rehltthawmﬁ%u%b%ef 0b® bt)h%b%@h'ntg
surface between the first spli't piece and the second split "piece,

t he secandtlspkitcwsuiféacetihhsiiacsdoandndnistinedosurccacd eddtclothsr;
parallel to the width direction of the split piece and is i ncl i ned

with regpect to the radial direction of the core and when t he
first split piece is conbined wt eco ds i eces, . the first
i nclined surﬁhﬁ@n&ﬁHtFﬁésbégbﬁﬂemﬁ@F Suft 3R : % 3 8 €iPr ace

contact Wrggtl%%cgf%@egph@qﬂetcrég EM& Scorﬁ'rEQ:t?»etcf'loenglural1ty of split

pieces abutting each other; wherein

the plurality of split pieces include a first split piece and a
second split piece,

the first split piece has a first split surface which forms a
split surface between the first split piece and the second split piece
abutting the first split piece,

the first split surface has a first inclined surface which is
parallel to the width direction of the split piece and 1s inclined
with respect to a radial direction of the core,

the second split piece has a second split surface which forms
the split surface between the first split piece and the second split
piece,

the second split surface has a second inclined surface which
is parallel to the width direction of the split piece and is inclined

with respect to the radial direction of the core, and
when the first split piece is combined with the second split
pieces, the first inclined surface and the second inclined surface

come in surface contact with each other, and the first and second



21 inclined surfaces are |ocated at a radial outer circunferenti al
side of the core fromthe connecting 8haft nenber. 2. The inner
safety wheel according to Claim1l, wherein the connecting shaft
menber is a pin nmenber inserted through the split pieces adjacent to
each other on the sane axis. 3. The inner safety wheel according
to daim1l, wherein: the split surfaces of the split pieces have
concave igcbiovss sexfenel ngeilocahedwitds radiiakbetiton cdtrcuinderadtiall Hdteer
circunferential side fromthe connectjng shaft nmenber; and in a
state |ri)fv\kﬂ%ﬁotfﬁefr@élll|tﬁlepP%%€§°bldlj%1éBﬂgt fteBRER- ot her are engaged by
the split surfaces, a load receiving pinis inserted into a

comuni cation part formed by both facing concave grooves on the split

surfaces. 2t THe (hARE.d3R%etwnpbeele 330k f11a0cka; 1 81 Miferdtfer ef n:

the split surfaces o t pieces have convex Inseftion parts,

each of whi chhRagoanettisgs khef AdiRbeRrigugpinhinéinb BE 1608ARET titbugh
shaft nenber is inserted; and the split pieces adjacent to each

ot her artbeconffik quredssoljtalvan thiot haoh afherconvdre samer akoh parts are
alternately engaged by causing the insertion holes to be disposed
coaxi al ly. 5. The inner safety wheel according to Claim1, wherein
t he connectigp af t. _nmenber first.stop

t
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shaft menber .ipe 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

split surfaces.

4. The inner safety wheel according to Claim 1, wherein:

the split surfaces of the split pieces 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 are configured so that
both of the convex insertion parts are alternately engaged by

causing the insertion holes to be disposed coaxially.

5. The inner safety wheel according to Claim 1, wherein
the connecting shaft member includes first stopper members at
opposite ends thereof which restrain axial movement of the

connecting shaft member.



22 6. The inner safety wheel according to Caim3, wherein

the |l oad receiving pin includes second stopper nmenbers at opposite
ends thereof which restrain axial novenent of the | oad receiving pin.
7. The inner safety wheel according to Claim1l, wherein t he
split surfaces formed by the split pieces have an engagi ng convex
part, which protrudes fromone split piece, and an engagi ng concave
part, which it flilt¢ ednertsafehe whgabiasgocdnvextopglaimn3 t hehetehiar
split piece, provided at the radial outer circunferential side from
t he connecti ﬁgeslr%arft rRefbEmg pin incdudgsi§6cong SHOPRREM §&Y 1§ heel

in which the.i f I di . f [
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wheel s, r@ggp‘,g{g Wihch has the tire with inner safety wheel according
to Caims8.

7. The inner safety whee!l according to Claim 1, 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.

8. A tire with inner safety wheel in which the inner safety

wheel according to any one of Claims 1 to 7 is mounted.

9. A vehicle having a plurality of traveling wheels, each of

which has the tire with inner safety wheel according to Claim §.



