| DESCRI PTION 2 4 Nov 2005 TRANSM SSI QN BELT AND | NDI CATI ON APPARATUS FOR
| NDI CATI NG THE END OF LI FE OF TRANSM SSI ON BELT 5 TECHNI CAL F} ENB/ ;f@g
present invention relates to a transm ssion belt which can warn o he
approach of the end of its life, and it relates to an indication
appar at us whi ch can indicate the RERCBIFTI@® 10 of a transm ssion belt.
BACKGROUND ART Conventionally, after using a transm ssion belt for a |ong
time, the belt body of the transm ssion belt is worn and the 15

transm ssion belt is cracked at the surface due to hardening of the

rubber g Qﬁlggngt ﬁgi‘} bR, %I&&%é:fb{]%%gﬁ@ Abr iﬁ?r&&??ﬁ?" $gEon

belt are advance transm’ssion can reak at a toot anot her
pl ace, and the transm ssion power of the belt_on a _pulley can decrease
remarkably or be | ost .E¥) Ghelkdfor@F TRRNPYIARSAPYsFEXThel t needs to be
exchanged before it is worn out or cracked. However, wear or cracking of
a transm ssion belt can not be easily recognized. Therefore, it is
difficult to determine when the transm ssion belt will cease to transmt
power, ®fchNIdRrWaagrpnount the transm ssion power has decreased due to
wear. -2

The present invention relates to a transmission belt which
can warn of the approach of the end of its life, and it relates
to an indication apparatus which can indicate the end of life

10 of a transmission belt.

BACKGROUND ART
Conventionally, after using a transmission belt for a long
time, the belt body of the transmission belt i1s worn and the
15 transmission belt is cracked at the surface due to hardening
of the rubber of the belt. When the wear and the cracking of
the transmission belt are advanced, the transmission belt can
break at a tooth or another place, and the transmission power
of the belt on a pulley can decrease remarkably or.be lost.
20 Therefore, the transmission belt needs to be exchanged before
it is worn out or cracked.
However, wear or cracking of a transmission belt can not
be easily recognized. Therefore, it is difficult to determine
when the transmission belt will cease to transmit power, or by

25 what amount the transmission power has decreased due to wear.



2 4 Nov 2005 For exanpl.e when a toothed belt is used for cazpbﬁlt i§ a
vehicle, the toothed belt is provided iInside the engine thér'e B 80§ he
wear and cracking of the toothed belt can not be checked. Nanely, it is
difficult to know when the transm ssion 5 belt should be changed.
Theref ore, aBoshewamipdelaffmrese Unekheaiinbdltt ilsi tysadbdetr ®abl beati an
(KOKA. 1) NO 60-12747, an apparatus conposed of an electric circuit is

shown, whivehiwardls ¥hEN tabd#aas Nheghon bebbovhiaed easbedet hehd | Bhhigk its
useful life. But the conposition 10 of this apparatus is very conplex and

it is difficult t ut it t raciical uwse, D) |.NVENT
Therefo%%?rgﬁoﬁﬁjg% of h%ngrgggﬁ%lFﬁvgﬁtggﬁ #é@%ﬁ@gf%eggecaTSngkcgg
transm ssion belt which warns of a decrease in the transm ssion power of
t he trafBaFssfon N5a1elvn &t gul 198y £ igd & Sopkbeideb g thadieresBhssion
apparatus which easily indicates the end of life of a transm ssion belt.
A transhessi shobelitbacehndigeg.t 0 the present invention 20 conprises a
contact face contacting with a pulley so that the transm ssion belt is

wound ar oundrf Bee pYLLey a s2RH L0 Sr0REl. BIBeLdeh N 1 1 e, caplact

face in the transmssion belt. The contact face is worn by the pulley
when the transm ssi gg] ot und the pulley, so that th
f or ei gngv}é{%%?ﬂ%neggg 552 it _ﬁgzﬁ%—ﬁ't at ?Eggrgsués PR o‘?‘éaaarl
decrease in the transm ssion 3
electric circuit is shown, which warns when a transmission belt
has reached the limit of its useful life. But the composition

10 of this apparatus is very complex and it 1s difficult to put

it to practical use.

DISCLOSURE OF INVENTION
Therefore, an object of the present invention is to provide
15 a transmission belt which warns of a decrease in the transmission
power of the transmission belt on a pulley, and to provide an
indication apparatus which easily indicates the end of life of
a transmission belt.
A transmission belt according to the present invention
20 comprises a contact face contacting with a pulley so that the
transmission belt is wound arocund the pulley, and foreign matter
embedded near the contact face in the transmission belt. The
contact face is worn by the pulley when the transmission belt
rotates around the pulley, so that the foreign matter is exposed

25 at the contact face so as to warn of a decrease 1in the transmission



2 4 Nov 2095 power of ‘the transm ssion, belt on the pulley. Due to thls
the user of the transm ssion belt can change the transn1SS|xumm&ﬂm
before the belt becones unreliable. Wen the foreign matter contacts the
pull ey, a warning sound 5 is generated to warn of the decrease in

t ransmipsien pbwehe tDaesmdsshics, beld @erthcaruddiermined if there is a
decrease in transm ssion power, wthout seeing the transm ssion belt

itself. The fhes et gncHipd | efhé SusOF tEf than ddiesiid é Byn BXEL tOah NdBangd he
pull ey is not scratched by the foreign matter when the 10 decrease in the

transm sl .B%’g}é‘r‘lséfo}?ebgﬂ' ‘rf%%e%eT%%lto%@ ‘ﬁ%s“"i‘l Jte%acée’” of the

forei gn nat a perpendic diTection to 1he cont
Further, the mndth of the foreign matter becones  harrower as the- forelgn
matter approRhéde heredAPded tFEE SO RC 1o thRiIRUL 19 SxVRRR1BF $Pend 15

wear of the belt can be determned by the user. If a plurality of pieces
of tshe forgégaranttietcanemnbeldete idediwnde ansnmtsansmibelionansbwde.
di stance between the contact face and at | east one of the pieces of the

forei gmymtderedss, difd afgd ddomdherdi sdance hipdveels thesLoniacd face

and the 20 ot her pleces of the forelgn matter, the extent of the wear of

t he beI can be [as ed nore. orrectl I.f. the_user want det er,m ne
wer, ﬁe nai? the ﬁ%nleSSlonnﬁ?fg q: f?

t he exteﬁ?’é? wear y u5|ng oreign 1% gi ven a
color whichis different froma col or of other parts of the transm ssion

belt, 25 the'ift Keredan ?aﬁéﬁeﬁglﬁhécféém’@‘?%ﬂ%ﬁ%Pélrlltel’-r’e roBBeko | tdyie

the pulley 1s not scratghed by the foreign matter when the
10 decrease in the transmission power is being indicated.

The longitudinal direction of the foreign matter is a
perpendicular direction to the contact face. Further, the width
of the foreign matter becomes narrower as the foreign matter
approaches the contact face. Due to this, the extent of the

15 wear of the belt can be determined by the user.

If a plurality of pieces of the foreign %atter are embedded
in the transmission belt and the distance between the contact
face and at least one of the pieces of the foreign matter is
different from the distance between the contact face and the

20 other pieces of the foreign matter, the extent of the wear of
the belt can be grasped more correctly.

If the user wants to determine the extent of wear by using
the naked eye, the foreign matter is given a color which 1is
different from a color of other parts cof the transmissicn belt,

25 the other parts being the facing fabric or the rubber layer



-4 etc. 2 4 Nov ZOOS The foreign nmatter contacts the pull ey whereby a
war ni ng sound having a specific frequency is generated. A tgaosidilssi on
belt according to the present invention 5 conprises a belt body, which
is made of a predetermined material, having a certain thickness, and a
foreignematter, which is made of different material fromthe
predeterm ned material, enbedded in the belt body. The predeterm ned

material is fpe exaBRLe mdttdhbeiorpnhas faht iga1 a0 Lherasieni akrafinghe
foreign matter 10 is a nmetal or a plastic etc. In this belt, a distance

fromthe %gr igg nag;g& tQAa figst surface of the pelt body in the
S

t hi ckneg8" gi rédti'en K Shorter t1Ian 4 & stante Trontthe forei gn matter

to a second surface of the belt body in the thickness direction. The
first surfac® itgaPFeiEHAttPrhte aimPutie S ebonihsuritasentys5inyentipne
opposite side to the contact face. An indication apparatus for indicating
t he £ndcoeiptitesaf bea tt badgm &si @ ikehbdacedmdppgdbethe npHesetérial ,
invention conprises a pulley and a transm ssion belt that is wound

around fhe; gyl d &y -+, WaNSM Sl o held A3 e caatact f age £ontaglsag

the 20 pulléy when the transm ssion belt is wound around the pulley,
and foreiLgn matter. enhedde ar e cont.act face in the., transm ssign
Dol t . THE RS § TEH A Ao BBy DRePRAPEES=INaRS TAESE} ahe FESPoIERel
rotates around the pulley, so that the foreign matter is exposed at the
cont act *hatkewher Ebporive fdﬂy¢gﬁredetermined material is for example

a rubber and a fabric, and the material of the foreign matter
10 is a metal or a ﬁlastic ete. In this belt, a distance from the
foreignmatter toa first surface of the belt body in the thickness
direction is shorter than a distance from the foreign matter
to a second surface of the belt body in the thickness direction.
The first surface is the contact face and the second surface

15 is at the cpposite side fto the contact face.
An indication‘apparatus for indicating the end of life of
a transmissiocon belt according to the present invention comprises
a pulley and a transmission belt that is wound around the pulley.
The transmission belt has a contact face contacting the
20 pulley when the transmission belt is wound arcund the pulley,
and foreign matter embedded near the contact face in the
transmission belt. The contact face is worn by the pulley when
the transmission belt rotates around the pulley, so that the
foreign matter is exposed at the contact face whereby the foreign

25 matter contacts the pulley to make a specific sound.



25 matter contacts the pulley to make @ specific sound 5- 2 4

The indication apparatus further conprises a sound sensor, which detects
the specific sound, set up near ;;here the transm ssion belt contacts
the pulley, and a warning apparatus which sends out a warning according
to the speci Fhe Sodhee HePe@RRRTBtHY fella MPEEns?rS STREUNGr 8epACHAL t er
contacting the pulley at a predeterm ned cycle nmakes a specific sound
appear akithatdgtrechetd erttianedpeydlfa c waennthe ssansmp ssicr behkreot shes at
a predeterm ned speed. The warni ng apparatus sends out a warning when the

speci fi r j,.ne I E | ON
P raw FRdpegeitn 2PRER SofitablE BRETELEIOYININEYE For iR ety O
enmbodi nent according to the _ present invention. 15 FH?" 2 is a_ sectjonal
vi ew of WRheh 560 dfeftlhb& AP 29RFESRIL PAN® FRe eSS SenBE i kRE ted

according to the present invention. Fig. 3 is a partial side view of the
t ootthedbpethei mouandegendorenbodi nent according to the present invention.
Fig. 4 is a sectional view of the V-ribbed belt in a third 20 enbodinent

accor di ng t oThAE HE AN haltteanNtbaRackitg fhé ol ISGhaRBL I Erodeve & Péd
i ndi cation apparatus for indicating the end of life of a transm ssion

bel t accordl ng. L0, o UBRIAIENL LAKROLEA, EL0en B SIS L NG SOUALPLRSSUI @

| evel characteristics o a soun ed by m cr ophone i n

exanmple 1
P when the transmission belt rotates at a predetermined speed.

The warning apparatus sends out a warning when the specific

i0 sound appears at the predetermined cycle.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a partial side view of the toothed belt in a first
embodiment according to the present invention.

15 Fig. 2 is. a sectional view of the toothed belt at a bottom
land in the first embodiment acceording to the present invention.

Fig. 3 is a partial side view of the toothed belt in a second
embodiment according to the present invention.

Fig. 4 is a sectional view of the V-ribbed belt in a third

20 embodiment according to the present invention.

Fig. % 1s a schematic view of an indication appzratus for
indicating the end of life of a transmission bkelt azccording to
the present invention.

Fig. 6 shows the sound pressure level characteristics of

25 a sound detected by a micrcophone in an example 1.



-6 2 4 NOV 2005 Fig. 7 shows the sound_pressure |evel charac%gfm S of
a sound detected by a mcrophone in a conparative exanpl e.

CARRYI NG QUT THE | NVENTI ON 5 Enbodi nents of the present i nvention mnll be
described with reference to the draw ngs. Fig. is a partial side view
of the toot HEH bel t Shewe hehet FPYpdeRBEGESHER 1&3’&% g 3 B¢ Hes pr et etk

i nvention. The toothed belt 10 has a belt body 23. The belt body 23 10

i S prow deshwd tdeeedbed hby ubbri ckhapRbné? i na abackipagatibheredayere . 22, and
a facing fabric 18. The rubber layers 12 and 22 are forned by a rubber.
The tooth rubber layer 12 is formed at the top side and the backing
rubber layer 22 is fornmed at the bottom side in this drawing. The tooth

rubber t 5 e cord 14, extending in

t he Ioﬂ%ﬁ%ﬁdﬁ#&iqﬁﬁ$%g@%%%fN%f¥V% Tgé &§§%§T5§ enbedded between the tooth
rubber layer 12 and the backing rubber |ayer 22. The outside surface of
the5 tooth rimiedineney of2ths roveert iMventhen Midilngef dps¢rined WAtdn t he
tooth belt 10 is wound around a pulley, the outside 20 surface of the

faci ng deflendd s eheodtasingace 18a which contacts the pulley. A
plurality of pieces of foreign natter 25 whi ch are cone shaped, are

enbedded at EFQ;f‘dolm '§t£r;¥§£§i£‘fa§id 189”&?%11&3‘1‘:%03&%& Behhe stogkhed
belt 10. The plurality o pl eces 0O oreign matter are substantially
at equ%%ﬁggsta ces. 25 fromthe contact face 18a, The I n%hiudlnal
directi Qﬁ iment according to the present i1inven
The toothed belt 10 has a belt body 23. The belt body|23
10 1is provided with a tooth rubber layer 12, a backing rubber layer
22, and a facing fabric 18. The rubber layers 12 and 22 are
formed by a rubber. The tooth rubber layer 12 is formed at the
top side and the backing rubber layer 22 is formed at the bottom
side in this drawing. The ftooth rubber layer 12 has a plﬁrality
15 of teeth. The cord 14, extending in the longitudinzal direction
of the belt 10, is embedded between the tooth rubber layer 12
and the backing rubber layer 22. The outside surface of the
tooth rubber layer 12 is covered with the facing fabric 18.
When the tooth belt 10 is wound arcund a pulley, the ocutside
20 surface of the facing fabric 18 is a contact face 18a which
contacts the pulley. A plurality of pieces of foreign matter
25 which are cone shaped, are embedded at random intervals near
the contact face 18a in the tocthed belt 10. The plurality of

pieces of foreign matter 25 are substantially at equal distances

25 from the contact face 18a. The longitudinal directions of the



2 4 NOV NO5 pieces of foreign matter 25 are substantially peypgugilebl ar
to the contact face 18a, and the apices of the cones (the pieces of
foreign matter 25) point to the contact face 18a. Nanely, the wi dth of
the pieces of foreign nmatter becones narrower as 5 the piece of foreign
matt er PEeapproacteset e Bahtart2f aaee 18stautiabty PeFrerdpléart ke

| ength of the piece of foreign matter 25°'is not nore than 1nm and the
wi dt h ofthé heoptece Hhckod8hgnandntther 228 des alfouthd Oflonas Ftige Biésea
sectional view along line Il-I1 of Fig. 1. 10 The foreign matter 25 does

not i ”tgffﬁéﬁey\@iﬁ hnk feec00d) 140 The t PAR orfth: ConNed L1, Pi ekemoly,
foreign matter 25) is located” in the tooth rubber |layer 12, and the apex

of the cone is, | ocat in the facing fabric 18. The distance fromthe

b1 ece o T rhFoh Shafle, PRSERS Fle BORiAn TE T ST E ST TEFOTRANET he
di stance 15 fromthe piece of foreign matter 25 to an outside surface 22a
of tshe beeldirre whéonedywsy metterh@Soappraachest 4be gontpstafacenksa.
opposite side to the contact face 18a. The process of production of the

t oot hed hetthd®, ifoexaripled thel dDuhgEhrst tHh@iledles b€ 48reWghafatser
coated by a rubber |layer 20 and/or an adhesive, is covered around a

toot hed, £ydd ndti cal,.sold, , angl, t he, gong Jwﬂia%] W%éﬁ%’i’é@%téﬁﬁ E@Péi% 18.

Next, the pleces of foreign natter 25 are ocked into the fabric SO
as not to in%ggfere mﬁtg iB@ cord 14. And then a rubber sheet which
will bdtdreeY He” ribbdr°t by t2-and 22 is covered over the cord 25 14.

The fabrics 18, the cord 14, and rubber sheet are vul cani zed
Fig. 2 is a secticnal view along line II-II of Fig. 1.

10 The foreign matter 25 does not interfere with the cord 14. The
base of the cone (the piece of foreign matter 25) is located
in the tooth rubber layer 12, and the apex of the cone is located
in the facing fabric 18. The distance from the piece of foreign
matter 25 to the contact face 18a is sherter than the distance

15 from the piece of feoreign matter 25 to an outside surface 22z
of the backing rubber layer 22. The cutside surface 22a is at
the opposite side to the contact face 18a.

The process of production of the toothed belt 10 is explained
below. First, the fabric 18, which is cozated by a rubber laver

20  and/cr an adhesive, is covered around a toothed cylindrical mold,
and the cord 14 is wound around the fabric 18. Next, the pieces
of forelgn matter 25 are knocked into the fabric 18 so as not
to interfere with the cord 14. And then a rubber sheet which
will become the rubber layers 12 and 22 is covered over the cord

25 14. The fabkrics 18, the cord 14, and rubber sheet are vulcanized



8 2 4 NOV 2005 and cut: to becone the toothed belt 10. Due %o this, a
plurality of the pieces of foreign matter 25 are enbedded § N0Y B85 t oot hed
belt 10 or one piece of foreign matter 25 is enbedded there in, The
plurality of the pieces of foreign matter 25 are enbedded 5 at random or
at evenah@t@rly dics begoEscithet heptheHebeddt Wed Balet te0tha swoanel arabhdy a
pulley (not showmmn in Fig. 2). The contact face 18a is worn by the pulley

when tée tioothicskdeldf 10ox 61 b afa Bt e NEs tdhee pbeydedhen f thei tvo taéd er
25 i s exposed at the contact face 18a, when the contact face 10 18a is

wor n by, ceftad rblamén&%e&e JEOERAN JIBkL €k 25255 £XRRSed4aRd £ hen 1he

warning sound is made by the foreign matter 25 <contacting the pulley

when the_toothed belt 10 rotates. The_wi dth of the pie of foreign
matter 2EDEOHRL haY rEerne dR BHRS ot bk T $brW G het 1 et~ SIFORAR ¢ he

contact face 18a. 15 Therefore the area of the foreign matter 25
contfactdhgram@omuebt eyt bevenesntaryed sasot kacbomttder f ace 18a beconmes worn
and the warning sound becones | ouder as the contact face 18a becones

more worn. Asnhédesgsthed akave,10 nd heodhd siremhdodi pantlevt hevdworaigm 20
matter i s enbedded near the contact face in the transm ssion belt. \Wen

the confack;£aceis WAEN WA SETAAD ADUL, LhE plr aRSNiesil beld.

makes t’he war ni ng soun e rotating. An the“contact face becones

more wepn, Lhe, Lranei sej on bell wll ieak ai g teptheor another, area

25 1s exposed at the contact face 18a, when the contact face
I
i0 18a is worn by certain amcunt. The foreign matter 25 is exposed
and then the warning sound ig made by the foreign matter 25
contacting the pulléy when the toothed belt iO rotates.
The width of the piece of foreign matter 25 becomes narrower
as the piece of foreign matter approaches the contact face 18a.
15 Therefore the area of the foreign matter 25 contacting the puliey
becomes larger as the contact face 18a becomes worn and the
warning sound becomes louder as the contact face 18a becomes
more worn.
2As described above, in the first embodiment, the foreign
20 matter is embedded near the contact face in the transmission
belt. When the contact face is worn by z certain amocunt, the
transmission belt makes the warning sound while rotating. And
if the contact face becomes more worn, the transmission belt

will break at z tooth or another area and the transmission belt

25 can not transmit rotational force to pulley. Therefore a user



25 can not transmt rotational force to pulley. Therefore a user 2 4 NOV
2005 of the transm ssion belt knows the time when the transhj §gj ¢y bel t
will not transmit rotational force is approaching by the warning sound.
Further, the transm ssion power of the transm ssion belt on the pulley
decrease§ hBet hE2PFRASHLSS SRl Falawhddpnesitore sor e TREREFBLESLRE
user can judge the decrease in the transm ssion power of the

transm sslonwbeglt non thenpulilteyrotatiidres Wafararg Soumtprbachhagnbye thbe
war ni ng sound is |ouder as the contact face becones nore worn, therefore

the usep,cainjaceynalel v j pdgentpe deqreageahimi B81bHaNgALES 0BrPOYRE. 10
In this enbodinent, the longitudinal direction of the piece of foreign

mat t er %s substanti a in a gjrection gfr endi cular .to the contact
a Ge

I
face, ahtPt#E*WFuth ?XFhE“pi PO 7 TRiTer? S betOnEE2 RSP BReP as
the piece of foreign matter approaches the contact face- Nanely, the
cross skett dreasmashworeredxn- nEhesefosephdromserspan [Jardas thised¢orengn
matter approaches the contact face. Therefore, the foreign matter may be
a col umn wWhe k rigsmikednr wowdiragonahé Vprd mshieas of ddlec eenehki gulBeys a
partial side view of a toothed belt 30 in a second enbodi nent accordi ng

to the 19%%}%“ AVEN | Q8und N UAC + BOr-hi éttﬁ%]%'ﬁ@x@ » sbh8adi St PHGES
bet ween 1he cdﬁtaet ace %nd t he pIura?fty o} pieces&o? ?oreign nattér
in the second enb di st.ances bet ween

are substa tiaIItha guﬁ n ggjng$g < DeL Ve

the contact™ aCe “anb {RESpPEFRTPLy "6F SprGR8s OF FEHa'gh At t&rohr 8

different. Further, the shape of the pieces of foreign matter in this
accurately judge the decrease in the transmission power.

10 In this embodiment, the longitudinal direction ¢f the piece
of foreign matter is substantially in a direction perpendicular
to the contact face, and the width of the piece of foreign matter
becomes narrower‘ as the piece of foreign matter approaches the
contact face. Namely, the cross section of the foreign matter

15 becomes smaller as the foreign matter approaches the contact
face. Therefore, the foreign matter may be a _column which has
been cut diagonally, instead of the cone.

Fig. 3 is a partial side view of a toothed belt 30 in a
second embodiment according to thel present invention. In the

20 first embodiment, the distances befween the contact face and
the plurality of pieces of fecreign matter are substantially same,
but in the second embodiment distances between the contact face
and the plurality of pieces of foreign matter are different.

Further, the shape of the pieces of foreign matter in this

25 embodiment is different from that in the first embodiment. The



25 enbodinent is different fromthat .ijp.the first enbodi nent. ghe J?(a 14
NOV 2005 differences between the second enbodi nent and the fir f‘NUV 105
enbodi ment will be described next. The toothed belt 30 has a plurality of
teeth 46, A bottom |and 47 is_formed between the teeth 46. The pieces of
f or ei grA1 B FEeRERS 458 EUSED ahbie458 SCRAACheBPRAEBrHms 2 gr etBﬁbegH’éati n
bottom | ands 47 of the toothed belt 30. The distances fromthe contact
face 38ambodihentopsldf behdegicedéscomedr.ei gn matter 45a, 45b, and 45c
are Hl, H2 and H3 (in Fig. 3), respectively. Hl is the shortest and H3

Is the |ongesfeoficditgeibete 36 Mhen ;ﬂl%x?élnit@&?toff 3R 3826 .S WOLHLBYma
certain anount, first, the piece of foreign matter 45a is exposed at the

contact. face,. 38a,_and en_the piece, of foreign,.matter 45a coptacts the
bl oy, 10 4% TakeRnd MarhrRg SEEnGeRR I St herlia pEEeRE R E R PRLER Due
to this warning sound, the user of the toothed belt 30 can 15 know when

t he % r IA3RYSBI gﬁapo&ébroﬁ%éi%otw1be?¥e390éﬁﬂ¥‘ﬁe 35§ |smberiged in
decreased. Wien the contact face 38a becones nore worn, not only is the
pi ece dbotbeei gmdmtdZrodSheexpasetd el taBso t MBepitseantesf Hreinghhe
matter 45b is exposed at the contact face 38a. Therefore 20 the exposed

area ofcthe,doresg8 BBLL 8L ithd G 4AdLhdept WResPIRCE A1 di9Rh Ofer
matter nmake a | ouder warning sound than when only one piece of foreign

Hg_tst 3204%%’ I rbg,x\rl)%r}s%?aﬁ %(%lJaaeré%{ ,h|1§2 az%gqiéjs&rn kJEF:lLOgWS E})h,e :}eosol:gehcefgi\pe 5t1 30

Hl is the shortest and H3 is the longest cf the three.

10 When the contact face 38a is worn by a certain ameount, first,
the piece of foreign matter 45z is exposed at the contact face
38a, and then the piece of foreign matter 45a contacts the pulley,
which makes the warﬁing sound while the pulley is rotating.
Due to this warning sound, the user of the toothed belt 30 can

15 knoﬁ when the transmission power of the toothed belt 30 on the
pulliey has decreased.

When the contact face 3Ba becomes more worn, not only is
the piece of foreign matter 45z exposed, but also the piece of
foreign matter 45b is exposed at the contact face 38a. Therefocre

20 the exposed area of the foreign matter is larger and the two
pieces of foreign matter make a louder warning sound fhan when
only one piece of foreign matter 45a is exposed. Due to this,
the user knows the toothed belt 30 has become more worn, and
the time until the transmission power will decrease or step is

25 soon approaching.



the time until the transm ssion power,w || decrease or stop is , 25 soon
approaching. -11 2 4 NOV 2005 When the contact face 38a is V\orrﬂfww Higy |
not only are the two pieces of foreign matter 45a and 45b exposed, but
also the piece of forei %n matter 45c is exposed at the contact face

38a. Ther ef dffeen hehe heeetprécdsast 3% el gnvanbt ERTARE (a NBUAEHLS #EE ni ng
sound than when the two pieces of foreign matter 45a and 45b are
exposethdusid pitdtess dheEdisergknastéhes s d shadtpded 5 WO N BYEN
nore, and the time until the transm ssion power decreases or stops is

rapi dly, Q’?&Ihi . ?ggq,pr ' L S; ' tet pl g,;{? f ei gn
mat t er tfgé)%n a 'sdo}ggeo% edérzagc?énpp%?%:l%f t eé?%o%%e%?%e%t Oc)goftg(g own
in Fig._ 3. But th% enbodi nent shown in Fi 3.is a typical one, and the
pi eces V12 f of BRGRT REFL EFesHOTRR RbEChR &FFeFR F2gHET BREEn Jﬁi’ﬂc?%?n

| ands 47. Nanely, the amount of the foreign matter used is adjusted
accor divegrniong heowred hbdanf whee. thEe Fume he¥eceheopi doweigh frortdiegn 4t er
45a, 45b and 45c nmay be enbedded in other parts of the toothed belt 30

i nsteadhir@f 43W dhe datd o | andsed¥o shifkl, akhko ulsiehs krRiodiHE® oo thed
Furthernore, the pieces of foreign matter nmay be a cone or a col umm

whi ch c ‘H a i t of, .t he - eZQ A
above, ﬂ|.!afllst[ %g(?ggcg}r?g e%bg% I rgrde&r%i‘%’ ﬁle&ag:?‘s% écrllté% u(ll)zlg!tlvb%/emg:rll1 t helegloss(r;{'[lasgsﬁ%fnace
and at | east one of the pieces of forei_ggy matter is different fromthe

di st an RO REST SHRE T It aTEOPACRS TaPl approaching.

Of course, in this embodiment, Ithe pleces of foreign matter

10 can alsc be embedded in parts of the toothed belt 320 not shown
in Fig. 3. But the embodiment shown in Fig. 3 is a typical one,
and the pieces of foreign matter should not be embedded in all
of the bottom lands 47. Namely, the amount of the foreign matter
used is adjusted according to the method of use.

15 | Further, the pieces of foreign matter 45a, 45b and 45c may
be embedded in other parts of the toothed belt 30 instead of
in the bottom lands 47, similar to first embodiment. Furthermore,
the pieces of foreign matter may be a cone or a column which
has been cut diagonzlly, instead of the column.

20 Described above, in the second embodiment, the distance
between the contact face and at least cne of the pieces of foreign
matter is different from the distance between the contact face
and ancther of the pieces of foreign matter. Due to this, the
toothed belt can make the warning sound according to the extent

25 of wear of the toothed belt.



and another of the pieces of foreign gatter. Due to this, the \t@gt hed
belt can nmake the warni ng sound according to the extent 25 of NOH £005
the toothed belt. -12 24 Nov ?0 OF course, in the process of the
production of the toothed belt in the first and second enbodi nents, the
forei gn mat t@f conmsde knddiedrianess lod fthbr brod8ctabnepfonhy tovehéedg
the fabric around a toothed cylindrical nold, nanely before the cord is

5 wountbar eungl the Faksicc.arddirde@sn®r enbblhembatei, grnrBtiiafe IRy mdeter
knocked fromthe bottomside into the toothed belt after vul canizing.

Fig. 4 S | Vi b ment
e Sor aitEy B FREERER L SIA calEE LBDNEHOR dn i) el R St ot
difference fromthe first and second enbodlnent is that the transn155|on
bel t WREMTHAs?t he°FBrei Gl imgtisal Ml s rPHBRtY bBRE OF Rstéigd GiFSh 2
toothed belt. The difference fromthe first and second enbodi nents wil |
be sdeserurpddamnextd tbe Thab¥ici bb&drbéetrmb@ehashse Welrteilygdynathtieh masy
provided with a rib rubber 52 and a back facing fabric 62 (or a backing

rubber L&2) nodhEar ERRURNR! 152tisSmf QiR iaftd hend OpostHeqandi1a hatker
facing fabric 62 is formed at the bottomside in this drawing. The rib

r ubber has urality of ribs- A cord 54, extending 20 in the
Iongltu\a‘%L cfairg‘%tl on of the belt 50, is enbedded between the rib

rubber 52 and the back facing fabric 62 (or the backi ng .
4 1s a sectlonal view of the V-ribbed belt 50 in a

thiﬁd embodiment according to the present inventicn. In this
10 embodiment, the important difference from the first and second
embodiment is that the transmission belt which has the foreign
matter is a V-ribbed belt instead of a toothed belt. The
difference from the first and second embodiments will be
described next.
15 | fhe'V—ribbed belt 50 has a belt body which is provided with
a rib rubber 52 and a back facing fabric 62 (or a backing rubber
62) . The ribk rubber 52 is formed at the top side and a back
facing fabric 62 is formed at the bottom side in this drawing.
The rib rubber 52 has a plurality of ribs. A cord 54, extending
20 in the longitudinal direction of the belt 50, is embedded between
the rib rubber 52 and the back facing fabric 62 (or the.backing
rubber €2). Adhesive rubber 55 is placed.in close contact with
the surface of the cord 54.

When the V-ribbed belt 50 is wound around a pulley, a surface

25 of the rib rubber 52 is a contact face 52a which contacts the



rubber 62). Adhesive rubber 55 is plaged in close contact with zhe
surface of the cord 54. When the V-ribbed belt 50 is wound aroun LdiZG%
pull ey, a surface 25 of the rib rubber 52 is a contact face 52a which-
contacts the -13= 2 4 NOV 20 pulley. A plurality of pieces of foreign
matter Boalend 65bPluihléhyaré pésess afe fomsddeddiesr T t Bre2 cont a¥Pf ace
52a in the ribbed belt 50 at random The apices of the cones !pieces of
f or ei gnwinbdlit exrédSeoramd, Gobe @eabaddéd tder conée acdéntace H2ae 52&nithtise
enbodi ment, when the pieces of foreign matter 65a and 65b are exposed at

contact 18663 W& + 1 H6 REecgfdeh.f orglonpitRt & make ddigyarh Hge $04Ad
when the belt is rotating, ina simlar way to that in the first and

second gnbodi ments, As_describ bove, .the transm ssign belt is a
C oot hact BETASH 08 BF =4 GE7, BBRd CHE BoRPEndor (e CURE T TR
enbodi nent, but the transm ssion belt may be another type of belt.

Fur ther, thel orlei gyremedepedbesvier Haw recomke! of eoehdn ®atiengcza the
foreign matter warns of a decrease in the transm ssion power of the
transmaasd @eelde GixddeePi t eyon Negel Ascd TH:0r examml @zed her fHgedigm
matter may appeal to the human sense of sight, when the foreign matter

_ | forei . : :
I'S expﬁ}%ﬁﬁﬁ%}%gﬁ%aﬁérﬁﬁﬁs sofifh G¥aAPkRe LRE Qi g amiipr 4,5 given

a color, \ erent froma color of other parts of the _
e S PoLLy (U She BRLL 2,20 LoD, SXBLe e R faric and
As Qescribed above, the transmission belt is a toothed belt
10 or a V-ribbed belt in the first, second or third embodiment,
but the transmission belt may be another type of belt.
Further, the foreign matter does not have tc make a sound
as long as the foreign matter warns of a decrease in the
transmission power of the transmission belt on the pulley. Namely,
15 for example, the foreign matter may appeal to the human sense
of sight, when the foreign matter is exposed at the contact face.
For example, the foreign matter is given a color, which is
different from a color of other parts of the transmission belt.
The other parts are for example the facing fabric and the rubber
20 layer of the transmission belt.
Further, the foreign matter is softer than the pulley sc
that the foreign matter does not scratch the pulley. The foreign
matter may be a metal or a plastic etc.

Fig. 5 shows a forth embodiment according to the present

25 invention. This embodiment relates to an indication apparatus



Further, the foreign matter is softerjs.han the pulley so that ﬂﬂg 085
foreign matter does not scratch the pulley. The foreign matter V%e a
netal or a plastic etc. Fig_ 5 shows a forth enbodi nent according to the

present 25 invention. This enbodiment relates to an indication apparatus
- 14 2vhLGy c2805 ARCET S AR S fRaFcafel the @hd ofF3TFRIFIAn tPahsm F9%n
belt. For exanple, the indication apparatus can he provided in an engi ne
room ofexampdh clthe Thelita=anism sgipmrdeld cEh fes dronel dpd nat taar edygicle i s
5 enbedded near the contact face in a simlar way to the first, second
and t higgmerodi RRMiz1dhe difference between the transm ssion belt 72
of this enbodi nent and those of the first, second, and third enbodi nents

is that the, forejgn natter nmakes.,L a-sound havj S i,fic freguenc

when t he for'rféliegnjcgr%’f’f%%sféogon %10155 71:§hgh|'—’c1ﬁjl.Iaéeé}yfI h F‘%&tﬁé tw?%g}rlotla i ng.
Qther structures of the transm ssion belt of this enbodi nent are simlar
t o fhosEbegiiech@e@En dithe AUBFRICT afRICE hi P 0@ eRbBET AENKFRY Memdhe fEREtsound
havi ng the specific frequency which the foreign natter nakes becones

| ouder sagohlkie dmansmissi oambelit méa thecommherndef ferancéb Héewdam@mnsiessi on
belt 72 is wound and rotates around a pulley 70. A m crophone 73 (having

a sound $eR%Qkk;lcs Beh tUP2NBar tMhS! Snbddtmdh ANl S Qe R trnE3 FgeRkACt S
the pulley 70. The m crophone 73 detects a volune of a sound at the

Spect g Lreaueney Al 6 or i (OO0 MRLEY JRKE3 TR HUWTE Blodle
a sound having a specific fregquency when the foreign matter
10 contacts the pulley when the belt is rotating. OCther structures
of the transmission belt of this embodiment are similar to those
of the first, second, and third embodiments. Namely, the sound
having the specific frequency which the foreign matter makes
becomes louder as the transmission belt 72 becomes more worn.
15 The transmission belt 72 i1s wound and rotates around a pulley
7C0. A microphcone 73 (having a sound sensor} 1s set up near where
the transmission belt 73 contacts the pulley 70. The microphone
73 detects a volume of a sound at the specific frequency which
the foreign matter makes. The volume of the sound at the specific
20 frequency 1s changed to a value according to the volume of the
sound detected by the m;crophone 73. The valué is sent to =
CPU 74.
The CPU 74 has a previously seit threshold value which is

larger than a value of the specific frequency which the foreign

25 matter makes when the foreign matter is initially exposed at



20 frequency is changed to a value acggrding to the volune of the sound
detected by the microphone 73. The value is sent to a CPU 74. TheNogHiih74
has a previously set threshold value which is larger than a value of the
specific frequency which the foreign 25 matter nakes when the foreign
matter 8¢ aprtartyfasposddatval s vhashngs saRt Bt Tadé. C‘Fﬁ“é’a€ﬁgue
which is sent to CPU 74 is conpared wth the threshold, and then a | anmp
75 turnsiah ithet hnealhitd d,i said ggeent hadatpe 7tthrtesthiad don ThE Ehrpvalues a
war ni ng apparatus which warns a vehicle's 5 driver etc., therefore the

| anp 751gsb§§gegptwggr%hthHygégngpan easily see it (for exanple on a
dashboard) . e to this, the driver can determ ne the decrease in the

t i ssi the t i ssion belt 72.on.the pul Ley 70. 1t
or eferani o FRALCERPSS fbie o TABRRATGI 16 a0 CRACR TRESC1S o°

transm ssion 10 belt 72 nmakes is stable (for exanple at idling) . As
descyi bediupovetcin thesedeeditentlamme’ usiar wsih Wasthgre khow dFivhere

is a decrease in the transm ssion power of the transm ssion belt on the

pul | ey. cktir thet 1yt Beesawnd fdat @xahipafe ich conpagresbd rdt he Gk ¥4 thbsnay
be a sound pressure instead of a sound volune. A fifth enbodinment will be

expl ai neflengxiy ot thf eQAl G, W dfdernences thamibeshosthognbadiment.

In this enbodiment, only one piece of foreign matter which is a colum

s enbeggeghe transmission belt 72 on the pulley 70. It's preferable
that this judgment is made when the soundlwhich the transmission

]0. belt 72 makes is stable (for example at idling).

As described above, in this embodiment, the user can eaéily
know if there is a decrease in the transmission power of the
transmission belt on the pulley.

Further, the sound data which is compared in the CPU 74

15 may be a sound pressure instead of a sound volume.

2 fifth embodiment will be explained next with regard to
the differences from the forth embodiment. In this embodiment,
only one piece of foreign matter which is a column is embedded
in the transmission belt 72 (referred in Fig. 5).

20 The transmission belt 72 is weorn by a certain amount and
then the piece of foreign matter contacts a first engaging part
of the pulley 70 and makes a specific sound when the piece of
foreign matter is exposed at the contact face. The first engaging

part is where the transmission belt 72 first contacts the pulley

25 70 when the transmission belt 72 is engaged with the pulley 70.



in the transm ssion belt 72 (referredkn Fig. 5). 20 The transm ssion
belt 72 is worn by a certain amount and then the piece of foreidhypmtger
contacts a first engaging part of the pulley 70 and nmakes a specific
sound when the piece of foreign matter is exposed at the contact face.
The first endhgiengPsarfl¢ sSaHee sheerandafiSsPan B tfyoet ¥Rsmaddffact s
the pulley 25 70 when the transm ssion belt 72 is engaged with the pulley
70. - 16 c2dn4abNOVnz0fbe Thirs tspaghbiaggoumnd, ithearlfyrratiei byspdreE fior ebgnd
matter contacting the first engaging part, therefore this specific sound
s made;QnkudAnee ¢V et diQf Ao Ao 16, Dot {ndABBLY. | RambliS in
enbodi nent, when the contact face Is worn by a certain anmount, 5 the
foreign tter. is, exposed at the contact . face. Due to this, .if the belt
75§ or Athe SO TR o ST i St S PP SSes 1™ BR b S LB aEns
predeterm ned cycle. The specific sound has a volune (sound pressure)
whi ch i theoferehan e predet e anpveted afothe. cPotTFaksiapeci iue sounbies
detected by the m crophone 73. The sound data of this specific sound is
sent toifFhenEPHeT4. 72heotGRlds/ 4t nSigridstd i ledpsgded p Se8dspetiflic
warni ng according to the specific sound. Nanely, a warning is sent out,
| T sounds,,,fayL ng, YO! HTes r;é PRI RIN Wi 6RALBDIggRr SRR Aal5
predet erm ned vol une are e at a predetermned cycle for nore than

pr edet er m ngd nunber of tinmes. As described above;c,h in this SQPOC“ ment

only i fat He E‘B@Ci(lslgémd pressure) which 1s more an a pre ermined
amount. .
|
10 This specific sound is detected by the microphone 73. The

sound data of this specific sound is sent to the CPU 74. The
CPU 74 instructs the lamp 75 to send ocut a warning according
to the specific sound. Namely, a warning is sent out, 1f sounds
having wvolumes (scund pressures) which are bigger than a

15 predetermined volume are made at a predetermined cycle for more
than predetermined number of times.

As described above, in this embodiment, only if the specific
sound is made at the predetermined cycle, is the warning sent
out. Therefore, a warning 1s prevented from occurring

20 erroneously due to a sound other than the socund from the foreign
matter contacting the pulley 70.

Further, in this embodiment, a plurality of pieces of
foreign matter may be embedded on the same line in the width
direction of the belt instead of only one piece of foreign matter.

25 Due to this, the plurality of pieces of foreign matter contact



sound is made at the predeterm ned cycle, is the warning sent out.
Therefore, a warning is prevented froMoccurring 20 erroneously Huegydla
sound ot her than the sound fromthe foreign natter contacting the pulley
70. Further, in this enbodinent, a plurality of pieces of foreign matter
may be tedesislelewn70hatsaie |dae: | timde whdtbrfoder et apaii fihe w@bid
instead of only one piece of foreign nmatter. 25 Due to this, the

plural ity &f tﬂieeﬁfﬁrgfl%fg?re(?f% d o £OPLAGH Mdttlr H DY HELR g oul | ey

70 at the same tine, t ore the specific”sound which the plurality of

pi eces of foreign matter make has a bigger volune than the specific
Sound WG At oRE e FEEES 1O FAFEFgH LGt PELY fiRBSDLEC%E spktpreian
enbodi ment will be explained next with regard to the differences from
the fi matt@hoikeht. In this enbodinent, nore than two pieces of
foreign matter are arranged in the longitudinal direction of the belt 72

(refkerred i m Hiktib)emidddiméAe dislapeecekRplueand hexeontiat Adacaanh at
| east one of the 10 pieces of foreign matter is different froma distance

bet wee t he a a r g'ece 1;1 rei
ot tor Ehe 3 (FRIACd BE6rE EPOERAT ok lifieRLEC o Tnad St lnlhe
one rotation when the contact face is worn bg a certain anmount, and then

a specii%e sl F¥onRIE ST c8f ddiamf) Bne™F btati G Swfenr2N%eE hé e dritsact
face becomes nore worn _ The nunber of specific sounds made during one

rot at i drerigicnetisest adcwatiimn tod tthe hedeVZofreferred in Fig. 5}, and

the distance pétween the contact face and at least one of the

10 pieces of foreign matter is different from a distance between

the contact face and another of the pieces of the foreign matter.

Due to this, for example, a specific sound is made once during

one rotatiqn when the contact face 1s worn by a certain amount,

and then a specific sound is made twice during one rotaticn when

15 the centact face becomes more worn. The number of specific sounds

made during one rotation increases according to the number of

the pieces of foreign matter as the contact face becomes more

and more worn. In this case, the specific sounds made during

one rotation form a predetermined pattern. This predetermined

20 pattern is the same pattern if the extent of the wear of the
contact face of the belt 72 is the same.

These specific sounds are detected by a microphone 73.

The sound data of these specific sounds is sent to the CPU 74.

The CPU 74 instructs the warning apparatus te send out a warning

25 according to the number cf the specific sounds made during cne



the pieces of foreign matter as the Qgggact face becones nore and nore
worn. In this case, the specific sounds made during one rotatio b NV Al
predeterm ned pattern. This predeterm ned 20 pattern is the sane pattern
if the extent of the wear of the contact face of the belt 72 is the
sanme. ThesetspacPfi theopatiteaneofetbet edebyfacnsorogisonadg3during soend
data of these specific sounds is sent to the CPU 74. = The CPU 74

i nstructsthbhecwar nkageaRnartairuextnsend HuteveVal NG 2RgaEE0EERRYL@ t he
nunber of the specific sounds made during one - 18 7 4 NOV 2Uh rotation

or the pat Eﬁé” LCEPEFSB.%%' [d G S ls % éi}’xgiﬁlg h& ré?&@&bﬂ”o Napel y

for exanpl €, eve warning 1S sent e SpecifTic soun i's made
once durin one rotation of the belt. Further, a | evel .2 warning i s sent
out ibeﬁg beFET¥be5 i & WGMElm® ¢ Bl § SRR T 19U hat £i §hgoPeLY, 7
specific sound is made twi ce during one rotation of the belt 72.

Descy i bed wabowenrd thaaxbenlevklt he teat tantdeagraspedspecefdlceactipdi n
the sixth enbodiment than in the fifth enbodinent. [Exanples] 10 The

effects; of nhabf thheecerhedinEnin H;tgeleespbel hed nexte Usl Ng pexawphes |
and 2 and a conparatlve exanple. In these exanples, the transn155|on

belt 72 (referred in avi ng_the forei ar ound
a driviﬁé pulléﬁ an&ten rfgiﬁgbu Q f?ﬁe pu%FaS ,m%ﬁﬁic ot a ¥é§ at' 550

rpom A microphone 73 was 15 set up, haV|n a sound sensor which was
| ocat edtB® ¥t oprbRadiment than in the fifth embodiment.

[Examples]

10 The effects of fifth embodiment will be explained next using
examples 1 and 2 and a comparative example. In these examples,
the transmission belt 72 (referred in Fig. 5) having the foreign
matter was wound around a driving pulley and a driven pulley
(the pulley 70), and rotated at 550 rpm. A microphone 73 was

15 set up, having a sound sensor which was located 30 mm from the
first engaging part of the pulley 70 with the transmission belt
72. In example 1, the piece of foreign matter Qas a metal column
whose diameter was 3 mm, and only one plece of foreign matter
was embedded in & bottom land of the transmission belt 72. 1In

20 example 2, the piece of foreign matter was a metal.column whose
diameter was 1.5 mm, and three pieces of foreign matter were
embedded on one line in the width direction in a bottom land
of the transmission belt 72. In the comparative exzmple, the
piece of foreign matter was a metal column whose diameter was

25 1.5 mm, and only one piece of the foreign matter was embedded



first engaging part of the pulley '70;mth the transmi ssion belt 72. In
exanple 1, the piece of foreign matter was a netal colum whose di aneter
was 3 nm and only one piece of foreign matter was enbedded in aihgyt26in
| and of th e transm ssion belt 72. In 20 exanple 2, the piece of foreign
mat t er Masthe neransebsarAnwResE 7di aneter was 1.5 nm and three pieces of
foreign matter were enbedded on one line in the wwdth direction in a
bott om | and ruf thdwe, ttiasai esinl daldl 72 welne thempdrparati YReexzpbeset he
pi ece of foreign matter was a netal columm whose dianmeter was 25 1.5 mm

and onlye 0p¢ Riratey OkpbheorpLekfn Jpt Lal: wagneigbaddar - 19-2ANKH Jord he
transm ssi on belt 72 Further, these exanple belts were exanples for the
pur pose of proofing, t effects of this enmbodi nent, and so re

D B AL 14 RRO g IS CFBF REEaR el UESF aPXPREeE cint th
face in advance before the transm ssion belts were worn. The sounds

whi ¢h tdren el dpleenén7addeneetleaf e dlenpiransmigsd oshbad tisnwerg. warn Thi s
i ndi cati on apparatus gave specific sounds X besides the sound of about

80 dE whi ch mas smeedal dhithethinBibyophenkr aosdessicaedald wngages with
pull ey 70. The 10 volumes (the sound pressures) of these specific sounds

X 11l R 0 gL, vel B e souat Bhessieskl i, s
contarty g ihe 4ot enaagrg pact o the pull el 0,0, e PelS,, T2 £very
the time by the transmission belt engaged wiFh pulley 70. The
10 volumes (the sound pressures) of these specific sounds X were
bigger than the volume (the sound pressures) of the sounds made
a2ll the time. The specific sounds were made by the foreign matter
centacting the first engaging part of the pulley 70 in the belt
72 every predetermined time (at a predetermined cycle). This
15 predetermined cycle was the same as one rotating cycle of the
belt (the belt cycle). Further, in this‘example, the.specific
sounds could be heard by the human ear at distance of about 1
m from the indication apparatus.
In example 2, the specific sounds (not shown in the figures)
20 were detected by the microphone 73 in a similar way to that in
example 1. Further, in this example, the specific sounds ccould
be heard by the human ear at a distance of abecut 10 cm from the
indication apparatus.

The sounds which the microphone 73 detected in the

25 comparative example are shown in Fig. 7. This ZIadication
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15 predeterm ned cycle was the same asgone rotating cycle of the 9o ¢%2@
e

(the belt cycle). Further, in this exanple, the specific sounds co
heard by the human ear at distance of about 1 mfromthe indication
apparatus. In exanple 2, the specific sounds (not shown in the figures)
20 wer eagpeeeted dyveheonhdsophomecTs §4 &b sihdidharanry mage del of the
exanple 1. Further, in this exanple, the specific sounds could be heard

by the humanpeartrl ershstanseoal babautendhimd refthheuliledi Caij onsut
apparatus. The sounds which the m crophone 73 detected in the 25

conpar atjyve. r i,.n_ Fi Thi s indi i gn _- 2 N
O ppar b EOERL At I s atadiad O PR LA e e
by the transm ssion belt engaging with pulley 70. But . specific sound X
whi ch wasteaetedt 28 FheefSRPRES 1V EXEMRLE notl & dR Bctougntt fgat the

conparative exanple. It was thought that the 5 volume of the specific
sourd whottmaast tiadesdmeiohec picard ol i €oneisgmadadty enevesevenf Saneign
therefore the specific sound was m xed wth the sound nmade all of the

tine me£B€e£VQQ§”b§&PO%ﬂ#ﬂﬁ tHer &5QRE1 Be WshB cBWlilek Atha Exagphexdaand
t he conparative exanple show that if only 10 one piece of foreign

matter | d I tr 1 SS] y ol di,anet & 9f; Lhe,pi ece
of fore}qgﬁﬁgﬁge%gﬁggds %69 bagifgar)lge{r_ﬂgt E’gl]rrll&abgrgl 6t er m nsgﬁdl%ﬁérlgt%‘gi?for
exanple_nmore than 1.5 mm) preferably not |ess than about 3 mm Further,

if the bhecpFageng with pulley 70

Example l] and the comparative example show that if only

10 one piece of foreign matter is embedded in the transmission belt,

the dizmeter of the piece of foreign matter needs to be lon.ger

than a predetermined diameter (for example more than 1.5 mm),

preferably not iess. than about 3 mm. Further, if the one piece

of foreign matter ié small, the increase in the number of pieces

15 of foreign matter enables the indication apparatus to mzke a
specific sound which can warn a user as shown in example 2.

Al though the embodiments of the present invention have been

described herein with reference to the accompanying drawings,

obviously many modifications and changes may.be made by those

20 ski-lled in this art without departing from the scope of the

invention.

INDUSTRIAL APPLICARBILITY
In this way, the transmission belt and an indicatien

25 apparatus are useful for some apparatuses in most industrial



of foreign matter is small, the increase in the nunber of pieces 15 of
foreign matter enables the indication“apparatus to nmake a speciih&ﬁ&d@ﬁd
whi ch can warn a user as shown in exanple 2. A-1though the enbodi nents
of the present invention have been described herein with reference to the
acconpafiyebhgs dravd repgreciobll pusty s Inddirf epaeireris sewd ich&hgesngayebe
made by those 20 skilled in this art wthout departing fromthe scope of
the 1inyeniieani tNDUSTRI AL APPLICABILITY In this way, the transm ssion
belt and an indication 25 apparatus are useful for sonme apparatuses in
nmost industrial -21 2 k NOV 2005 fields, and especially are useful for
apparatuses in the engine of a vehicle. -22 2 4 NOV ZOOS CLAIMS 1. A
transm ssion belt conprising: a contact face contacting with a pulley so
that said 5 transm ssion belt is wound around said pulley, and foreign
matter enbedded near said contact face in said transm ssion belt; said
contact face being worn by said pulley when said transm ssion belt
rotates around said pulley, so that said 10 foreign natter is exposed at
said contact face so as to warn



of a decrease in the transm ssion power of said transm ssion belt on
said pulley, wherein said foreign matter contacting said pulley nmakes a
war ni ng sound to warn of a decrease in the transni ssion power. 15 Rgy &05
transm ssion belt according to claim1, wherein said foreign matter is
softer than said pulley. 3. A tran$®*sddn belt according to claiml,
wherein a longitudinal direction of said foreign matter is direction 2a
per pendi cular to said contact face. 4. A transmi ssion belt according to
claim3, wherein a width of said foreign rratter becomes narrower as said

forei g? matter appr oa%hg:gT sai d. cont ac}[)J ;]@_1 A.transm ssion belt
according to claim1l iy ?’501}5 Fabi F}C/’mgf:lﬁ'll&,ges of said foreign
matter are enbedded in said -23 2 4 Nov 2005 transmi ssion belt, a

di stance betwem st Eemsactontectang afithkast bBublpved® shasaispid

foreign matter being different froma distance between said contact face

and ot besnphesesoal beditd ifonehgid natderd Sabd Aulllarsmassi on bel t
according to claim1l, wherein said foreign matter is given a color,

whi ch is digégégah1H5H955C8ﬁ85dded near said contact face 1in said

transmission belt;
said contact face being worn by said pulley when said
transmission belt rotates around said pulley, so that said
10 foreign matter is exposed at said contact face so as to warn
of a decrease in the transmission power of said transmission
belt on said pulley,
wherein said foreign matter contacting szid pulley makes

a warning sound to warn cof a decrease in the transmission power.

2. 2 transmission belt according to claim 1, wherein said
foreign matter is softer than said pulley.

3. A transmission belt acceording to claim 1, wherein a
longitudinal direction of said foreign matter is direction

20 perpendicular toc sald contact face.

4. A transmlissicn belt according to claim 3, wherein a width
of said foreign matter becomes narrower as sald foreign matier
approaches saild contact face.

5. A transmission belt according to c¢laim 1, wherein a

25 plurality of pieces of said foreign matter are embedded in said



of other parts of said transm ssion be#t. 7. A transm ssion belt

according to claim1, wherein said fo i gn matter contacts said Zp‘uNQVeZﬂ%

whereby a warning sound 10 having a specific frequency is generated. 8.
A transm ssion belt wound around a pulley, conprising: a belt body,

whi ch | sremdeiefsiampriedet er mi ned material, having a certain thickness,
and 15 foreign matter, which is made of a different material from said

predet er m neq gRLeLhzk ber&t}%@elegaia é@ﬁéa@@'ﬁa@&%d atdhshancsnlromesai d
foreign matter to a first surface of said belt body In the thickness

di rection being_shorter di stance. fromsaid for matter to a
second Sgr Fﬁ(’:g &PI&AITY "f%atﬁeer?’ cﬁr?efteffeeqtn C@lg’éacrl‘?%rpe%%?%l n
said first surface is worn sai d puIIey so t hat sald foreign matter is
exposedsatdsgog taatstfag , o Wher ebyeceai dff spaidgd omstitcey meoHiieRct i ng
said pull ey nmakes a sound when said transnission belt rotates around

sai ds pul § ey. aA25hnAni dbgabledr apesPdusgf @6 ididiiGat i ngwhesand ofidife
of -24 2 4 NOV 2005 a transnission belt, conprising: a pulley, a

transm %%'rg?gplellngtttgé‘ %‘%Hda A qud gﬁi-ghpw | §Y £RAYLAY: £ -BmCOMUACL

face contactrng sai So t hat sdi t F&nSTH SSI ON bef i S wound

ar ound sald Rulle and
of er parts of said transmission belt.

7. A transmission belt according to claim 1, wherein said
foreign matter contacts said pulley whereby a warning sound
10 having a specifié frequency 1s generated.
8. A transmission belt wound around a pulley,
comprising:
a belt body, which is made of a predetermined material,
having a certain thickness, and
15 foreign matter, which is made of a different material from
gaid predetermined material, embedded in said belt body;
a distance from said foreign matter to a first surface of
sald belt body in the thickness direction being shorter than
a distance from said foreign matter to a second surface of said
20 belt body in the thickness direction,
wherein said first surface i1s worn by said pulley so that
said foreign matter is exposed at said first surface, whereby
said foreign matter contacting said pulley makes a sound when
said transmissicn belt rotates around said pulley.

25 9. An indication apparatus for indicating the end of life of



foreign matter enbedded near said contact face in said transm ssion
belt; said contact face being worn by 'said pulley when said transnission
belt rotates around said pulley, so that said 10 foreign matter?y fgy 2005
exposed at said contact face whereby said foreign matter contacting said
pul | ey andkes sanisiicd ke kbundemPaiségd sensor, which detects said
specific sound, set up near where said transm ssion belt contacts said
pul I ey; andaza pMridywng appar atus which sends out a warning according 15
to said specific sound detected by said sound sensor. 10. An indication

apparat us accordags L ekalm & ciuhenal Nosald - doreian MpLhel LROLARL! g
said pulley at a predetermned cycle nmakes a specific ounéaappear at
sai d predeterm ned cycle when said transm ssion belt rotates at a
predet er mi ned spéedECRERaE. fARS FANERSG OB pPRE At BELaEYorsR nEhd® ERAFRm
10, wherein said warning apparatus sends out a warning when said

speti f teanemid siappéaylst ats seddngr edetiatdnsaed eydlley 12and\ transm ssion
belt conprising: a contact face contacting with a pulley so that said Iz

t-ransm ssion beld, rdi$Rdrd & elBd asiidn BYLl £y; a A £2 20 £aos 1N 2805
foreign matter enbedded near said contact face in said transm ssion

belt; iaid contact fa q:peing worn by said pulley when said transm ssion
bel t ro6falE8*5 60 Nd “Said pul ey, so that said

said contact face being worn by said pulley when said
transmission belt rotates arcund said pulley, so that said

10 foreign matter is exposed at said contact face whereby said
foreign matter contacting said pulley makes a specific sound,

a sound sensor, which detects said specific sound, set up
near where said transmission belt contacts said pulley; and
a warning apparatus which sends out a warning according

15 to said specific sound detected by said sound sensor.

10. An indication apparatus according to claim 9, wherein said
foreign matter contacting said pulley at a predetermined cycle
makes a specific sound appeaf at said predetermined cycle when
said transmission belt rotates at a predetermined speed.

20 11. An indication apparatus according to ¢laim 10, wherein said
warning apparatus sends out a warning when salid specific sound
appears at sald predetermined cycle.

12. A transmission belt comprising:

a contact face contacting with a pulley so that said

¥
in

transmission belt is wound arcund said pulley, and



5 foreign matter is exposed at said contact face so as to warn of a
decrease in the transm ssion power of sa3d transm ssion belt on,said

pul l ey, wherein a |ongitudinal direction of said foreign matter £ &0%2005
direction perpendicular to said contact face, a width of 10 said foreign
matter becomfg Nars opgk cas SRshI UL 88, FRLLEN @cprpwéeh%%c%a% cogiact
face. 13. A transm ssion belt conprising: a belt body, which is nade of a
predet erm ned nateri having a certain thickness, and 15 foreign

mat t er, t\ﬁrﬁWﬁssg’rf%fng%tha different material from said predetermn ned
mat er i aI, enbedded in said belt body; a distance fromsaid foreign matter
to a first swadiatecohtassi e t bbddy iwpnrheby hiselude ssull egctwhem bedhg
shorter than a distance fromsaid foreign matter to a second surface of

said 2Qrheldnikatded NnbEhe thieknessadbhaet | Qg whaneied ,a onaihbudi fal g
direction of. said foreign matter i s a di rection perpendl cular to said

first sy face dth of sald for matter, becopl ng narrower as. sald
foref gn%rﬁatetledr appr%%c 2s%ERPFeF A rs sur ac%ntaz%g FLBE B

of a decrease in the transmission power of said transmission
belt on said pulley,
wherein a longitudinal direction of said foreign matter
ls a direction perpendicular to said contact face, a width of
10 saild foreign matter becoming narrower as said foreign matter
approaches said contact face.
13. A transmission belt comprising:
a belt body, which is made of a predetermined material,
having a certain thickness, and
15 foreign matter, which is made of a different material from
said predetermined material, embedded in said belt body;
a distance from éaid foreign matter to a first surface of
said belt body in the thickness direction being shorter than
a distance from said foreign matter to a second surface of said
20 belt body in the thickness direction,
wherein a longitudinal direction of said foreign matter
is a direction perpendicular to said first surface, a width of

said foreign matter becoming narrower as said foreign matter

approaches said first surface.
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