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*159159* CURRENT COLLE BACKGROUND
OF THE | NVENTI ON AND RELA MENT 5 1. FIELD
OF THE | NVENTI ON The pres&ﬁﬁﬂﬂﬁ“ﬂﬁ@@@ relates to a
rubber-tired vehicle running on cated track.

More particularly, it relates 8% current collecting

cont W} | ect electric

ovel CRRENE SO Rt EONTACEMEVARR T\ o r e

| aid near the vehicle track. 10 2. DESCRI PTI ON OF

RELATED ART Conventionally, a traffic systemfor

runni ng rubber-tired vehicles on a dedicated track
BACISGROEND MF THEINYVERTION AN BELATERIARE STATEMENT

jams, accidents, and traffic pollution such as noise

1. BB DeoRaust IWENTIONThe vehicle of such a traffic
systemis supported by four rubber tires and is

conf : ' tyr 1. Jhr current
col | 1Rt il ol PR hBEErl RElbte b of Adelithted rack
Mattache to.thF side surface of the vehicle so as to
8 PATHHIAE 1 SIAFS i 3 Eurreny; QliRgting eontacs dRFmbe qopfgwred so as to
The vehicle is configured so as to collect electric
collgsivelectricrneiver fhy meanisoi\dlidiag doptast Wiy o tyainhwire laid @par the vehicle
coll ecting contact nenbers into sliding contact 20
travli.t h the three train wires (For exanple, refer to
Japanese Examined Utility Mddel Application
Publication No. 3-14883). FIG 9 shows one exanple of a
conventional current collecting contact nenber. A

j tact nmenber 40 consists of a
2. @gﬁf"g(ﬁgn@n‘?gfﬁ%ﬂo%g/ﬁ@?‘@& med by carbon and copper,
and |s fornmed so that the wdth w and the height h )
t her £8RveRtignallypa traffye sysigam forrpaning yubber-tiredryelticlss gy asdedicated
has a | ower contact surface 41 a and an upper contact
track has been put into practical use to reduce traffic jams, accidents, and traffic pollution

such as noise and exhaust gas.
The vehicle of such a traffic system is supported by four rubber tires and is
configured to run on a dedicated track. Three current collecting contact members

(collector shoes) are attached to the side surface of the vehicle so as to face three train

wires laid near the vehicle track. The vehicle is configured so as to collect electric power

from the train wires by bringing the current collecting contact members into sliding contact
with the three train wires (For example, refer to Japanese Examined Utility Model
Application Publication No. 3-14883).

FIG. 9 shows one example of a conventional current collecting contact member.
A currént collecting contact member 40 consists of a contact member body 41 formed by
carbon and copper, and is formed so that the width w and the height h thereof are 100 mm

each. The contact member body 41 has a lower contact surface 41a and an upper contact
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1 112122220 L0 00 @11 11112121121112121121 1 | I. P
I *000002* surface 41 b, which cone into contact wth
the train wire (not shown). \Wen the current
coll ecting contact nmenber 40 is attached to a vehicle
£428'418N M cotfdGnfoUonfRE wi! the Fhin i L
Suri s first ar rcgngeg sg t%wat the@%&lﬁ“\?ﬂg%ﬁ({?g@%ﬂf&@é fHd current
la faces to the train wre. Since the current .
colfebfint By BT Reapeltdi & SHEEE, (RCHEPR g current collecting
contact with the 5 train wire, when operating the .
confaqijngraber 4P iy firs afyangedeso thatdthe dawar conlaeturfase i afasesitbethe train
of the <current collecting contact nmenmber 40 is worn

wirsut Sindheire ¢ureent coliecting odraadt membackd) cbhes ifitbatiding dostact with the

worn out to a predeternmined depth (for exanple, 5 mm,
trafnRRir& W@ Upefelinb @ vahikle SR RAE (IRTBRI 1068 tchtdddSi@Ste 41a of the
upsi de down to cause the upper contact surface 41b to

' i re. 2r eb [ [
col b e TS S o FHEE 6oL R e

cont. act surface@%&b IS, worn out to the predetermned )
thegrob it Worth guictrd prsfletersyyped depthd fer semple. Ry the gurrent collecting

renoved fromthe vehicle, and is replaced with a new
confags. merbaraAQl i tutnké up$ide down o raabieedthe mppemdoncet bartiderd b to face
contact nenber is not worn out rapidly. However, if

ther @aiiWair€r Eitretys ofd eOrréhiecolRBERE borfthdtl MERb&ONS B8t bBGised twice.
with the train wre during rainy weather, the current

Wll%;ﬁl the Qltpg&gc(ﬁl%i %?meig W R tMen%I%?%]t fraRLd ldé’%h,r éﬂ? current

(1
the contact surtface contacting wt e trarn

oy o B BB e e ne.

menber nust be replaced in a period shorter than
usualsually, theyghoye-descrifed sugentseodlegting entagtnegmber is not worn out
shortened service |life of the current collecting

rapidipit adpwerearhrrainitates enters ouitor tha gontacnsurfeeaichatactingsivith éhe train
the contact surface contacting with the train wire

wireaheing Sainy sveathaf, thd ¢irfenfosllettiag chtact2herhltd Indsask Woh i rapidly.
busi ness operation, the business operation may be

If fHeSEMRAR Surfeld) %aﬂgg WMERY s WHrE oleNHENT L g(ggesténg contact

present invention been made in view of the
mefibef HREA S %apigl?'qn this manner, the current collecting contact member must be

replaced in a period shorter than usual. As a result, there arises a problem of a shortened
service life of the current collecting contact member. Moreover, during rainy weather,
since the contact surface contacting with the train wire reaches its wear limit and must be

replaced during business operation, the business operation may be disrupted.

OBJECT AND SUMMARY OF THE INVENTION

The present invention has been made in view-of the above circumstances, and
accordingly an object thereof is to provide a current collecting contact member capable of
preventing a contact surface contacting with a train wire from being worn out rapidly
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accordingly an object thereof is to provide a current
coll ecting contact nenber capable of 25 preventing a
contact surface contacting with a train wire from
: being worn out rapidly 2 during rainy weather. To
Ményt BEatirobl ems with the related art, the present
|nvent|on provi des a current coIIectlng cont act

t.ha rran on th e surface of a
Vent £0 08 thegRo oS R ne fedie ad b presnt Miieanon Pravideg a current
of the vehicle, and is configured so as to coll ect
colifctipg poriaggnpmbes thatdsrarargedtanathe siiersarfhge ofeamehiolf so as to face a
sliding contact with the train wire, wherein a groove
traiaxwiz thic gearpuvigacht dfthervehitleyeard isrdnfiguréd §9 ad toecotiesd @edtric power
menber body is forned in a contact-side surface of a

froﬁDEHeaﬁiln'WH@%F' RO of! idid}e cOMtESORth Y 60 Rfte, WhErein a groove
|

groove is inclined so that” the lower end of the g;oove
0 r Sld of the u nd, o
exeel?(gggﬁipwa%?&gls gect %f SS?H’e t? fi§) conjagt &9‘53%? Yo Mied in a
: in the present |nvent|on the groove is
Corft?ﬁ"n‘\gjcf Sélgﬁ‘:?er}‘%fia qontactpsmberbeflyof the groove is

positioned on a contact surface that comes into
sl i dimige prasertdnventioh, thtgraovaiinineiined sodhatithe Brwerlead of the groove
contact surface. Also, in the present invention, a

is positicaletiton B rg4roNdEsf MeSuppdh 'aE dfithé lg&)&er\bﬂ?tresibéi% the travel
15 surface of the contact nenber body, and at | east .

dirtMRnYrapse0f the plurality of grooves are forned so
that they are inclined with respect to the travel

dth | ti
oppoiPet e ek Cimfionrle SPaxis FuEH 15 s wrperigad of the

a current collecting contact menber that is arranged

grogie {sRostioged enya captactsuriacs hat eqmeesdutoshiding dontaet with fhe train wire
wire laid near a track of the 20 vehicle; is

or wnsief thgipostacswirface.t o col | ect el ectric power fromthe
train wwre by nmeans of sliding contact with the train

W 1 eAlsoain the pryvént inentios ta piurafifc g2diled AreUBRREd HaQHé 86ttact-side
surface, which conme into sliding contact with t

surfdc@idT thd EGitaMkrhtfer HOAY, M £9eRC 1§ BloodEL 6F th%ﬁ:ﬁurahty of grooves
are formed so that they are inclined with respect to the travel direction, and the inclination
directions are opposite to each other.

The present invention provides a current collecting contact member that is
arranged on the side surface of a vehicle so as to face a train wire laid near a track of the
vehicle; is configured so as to collect electric power from the train wire by means of
sliding contact with the train wire; has a lower contact surface and an upper contact surface,
which come into sliding contact with the train wire; and is configured so that after the
lower contact surface has been worn out, the upper contact surface is used by turning the
current collecting contact member upside down (turning through 180 degrees on the same
plane), wherein a groove extending upward from a lower end part of the contact member
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| ower contact surface has been worn out, the upper
contact surface is used by turning the current
col l ecting contact nmenber upside down (turning through
180 degrees on the sanme 25 plane), wherein a groove

bo@X LLRABY it RVEIEhct -SRI RrfaPVRF 28R Hentt rtb%8¥ CORLALL a groove |
menber b f e su t

3 body Is forned 1n a contact - si face 0

ct er bad and al] so.a groove extendi.n .
exGRRUBE IR A 3inber SREpRLET 8 S RE Bombarcodintiumed in the
body. is fornmed in the contact-side surface of the
contacirsige sufa¢ryrthe seRjact memher body.esent i nvention, the
groove extending fromthe | ower end part is inclined
. 5 solnt thatpreshmt ihvemtionethd gpdovehextagkdampvieom Ih@tsver iend pakt & inclined
the rear side of the upper end of the groove with

so @8 feClowep ehd) Of tHeaM@bvdis SusitiRd at it fehfsidé %@gﬁz upper end of the
extending fromthe upper end part is incline sopt]:]at
| ve | gsitioned on: the rear
ardon sl RebpdeP e e ) AR, bRy BREGROR Bl B 3 upper end
he.travel directjon. Al sq; in the present invention,
past Ao gl o it BiloR end ot v o i Breiignseton e reg Side of the
formed so that the upper end of the groove is

upprs$nd pbihe granvetwrith teppest tocthatravel digcticce t hat  cones
into sliding contact wwth the train wire or under the

| oweAlsopint thetpresent aventie]thé peooverexemimXkemcthe Sowérdhd part is
t he upper end part is formed so that the | ower end of

forkde@ s8HRAVE: ISper Bﬁ? bf WQO@ng&i\}&%?ﬁfp {)IF] ﬁﬁ:nlto%% cc\)jiwllﬂrcfé iface that

that conmes into sliding conta e trai

el the u r.copntact surface. 1 so, in the
corls B bidlf et it isiin ke et thladeh condhrimiigace, and the
fron1tq$ lower end part are formed in the '
groo¥h £Xiepdag g‘@ﬂsﬁ&ef%’@ ed Rageis dommedcto thahibe dlowerpd o theagroove is
plurality of grooves extending fromthe upper end
positigned pnethe yppascontact $iefaco that comes theo skidihgcentadt wiktethe train wire
contact nenber body; at |east two grooves of the
or gven tied uppyr @intagt eafaes. ext ending fromthe |ower end
part are formed so that the grooves are inclined with

r espResh, fnGhé PRsddt dhntied a%lﬁx%ﬁ . &Pbro@%g e;(féﬁdigg ﬁré)gr; thg1 rllower end

inclination directions are opposite to eac d

p e B SRR B SR B b L Bl gty o
grotor\)gs extending from the upper end part are formed in the contact-side surface of the
contact member body; at least two grooves of the plurality of grooves extending from the
lower end part are formed so that the grooves are inclined with respect to the travel
direction and the inclination directions are opposite to each other; and at least two groovés
of the plurality of grooves extending from the upper end part are formed so that the
grooves are inclined with respect to the travel direction and the inclination directions are
opposite to each other.

According to a first aspect of the present invention, during rainy weather,
rainwater adhering to the contact member body is guided to the lower end part of the
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grooves are inclined with respect to the travel
direction and the inclination directions are opposite
to each other. According to a first aspect of the
present invention, during rainy weather, 25 rainwater

corﬁgét %élﬂge dVy GRMrase, TERER 0RO Mnl e et | hgetween the
IR T Sl

[ ower en contact’ nmenber

oQve. ere r ai ter rarel rs in betvveen
¥ Bpd, R o Sirtrf b Uesiingged e B o s o nagat surface
menber body, so that the contact surface of the
of dhneqriact rasrmlar tnddycands prevented drome deing onometapiglywor Fhereby, the
rapidly. Thereby, the service |life of current
sergk |1de bf ngrrem bl edtingrshact membee ca bé prufeited ais comparedOwith the
with the 5 conventional exanple. Al so, the contact

cobehiiGe® eRimplee ANR! telcoNBBLRIfaBOBY tHeoRAEL WBMPer KU 1s not worn
rapi dly, and the day on whi ch the cont act sur ace

oA g e G BR FER p o HEB vt o Rl s

cont act. ne an be replaced in a planned way
the pueag ?’&?lh@alt igted ﬁasﬂa)(sipe@@t e Ct“ﬁémrﬁoel§“émg qontﬁéhtniemher can be

during rainy vveather 10 rainwater flowing in the
repdiced int 2 planogshway. t e to the travel direction is easily
gui ded to the- groove when the vehicle is running.

Ther atedr@ingdidr & Rgcondi dpedtestt TR prebett TWAdon ”Bﬁﬁng rainy weather,
rarely enters in between the train wire and t

ralﬁ\%&:laﬁbwﬁtg no@e d?xfectﬁ%f @%@ﬁ@% IR 4 nEQ&y asegm ghglglded to the

he cont surface e contact ne

rev ti.ve fro i worn out ra

R S e s i BT Wealhehhimater more
when the contact surface that cones into sliding.

rargly epieEt infetweanrae traig Wirgandthe copigeisusface pfithe centaeimember body,
shape, rainwater entering onto this contact surface

SO Hh ﬂlﬁec@tﬂcd surface of tee ¢antast neemabep oty oén bérprevemtdieffectively from
menber body by the groove. Therefore, rainwater rarely

beiap weirs outrapidiyveen the train wire and the contact
surface of the contact nenber body, so that the

cont agtordi gft@%%?é & of4he E&Qélﬁ‘fﬁvﬁ%%hegqgé’ &bkt Rerface that

prevented from being worn o ra

comes into sliding contact with the train wire is worn out into a concave shape, rainwater
entering onto this contact surface can be guided to the lower end part of the contact
member body by the groove. Therefore, rainwater rarely enters in between the train wire
and the contact surface of the contact member body, so that the contact surface of the
contact member body can be prevented from being worn out rapidly.

According to a fourth aspect of the present invention, for the vehicle that is run
back and forth in a certain section (the vehicle having two travel directions A and B), even

when the vehicle runs in either travel direction, rainwater flowing in the direction opposite

- to the travel direction is easily guided to the groove. For example, in the case where the

travel direction of the vehicle is A, the groove inclined toward the travel direction A guides
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According to a fourth aspect of the present invention,
for the vehicle that is run back and forth in a
certain section (the vehicle having two travel
directions A and B), even when the vehicle runs in

: raiﬁ\i\’&tgxeﬂo&ffn%\{ﬁ ltheddiltregﬁ&{t gﬁbolﬁfé@%mttﬁ%(l%}fdiﬁ}gfti&g&tg tﬁeﬁ%gvlc{ c):/nd part of

di recti on opposl t rave irection IS ea

the a8 Eme Pl PRI e NRER Peiok oGt of e vehicl i B, the

groove inclined toward the travel direction A guides
gropve anelingd dewandothe tgpvehdirersioni B epides rrainpjotesiflasving intthe direction
travel direction Ato the lower end part of 'the ' _
oppusitt ot therardvelr divexdipn Butd the loWwer erd ahudT the tdofitdct aedhber body.
direction of the vehicle is B, the groove inclined

TherRRE CrafnMatdr Ta%R) erflérk 8 bReB tRirSR Swird ﬁ.idqﬂ‘@tc%ﬁ}act surface of the
flowwng in the direction opposite to the trave

LLecti 0 l.ower en [ t t he copt act
°°’#é‘§%b‘§%‘j"g%d§‘?4ys S#ﬁgarte or' ngglsﬁ%ﬁzf e(g ﬁhgrcgpfﬁcg Regpter jhedy can be
bet n the train wire_and the contact surface of the
preé’S‘PF\Pf\g O RERE VOB FarddYt hat the contact surface of
the contact nmenber body can be prevented from bei ng
wor nAgcardingpiodlay fiftcaspedi off the paestntf idventsqe cdurifg tdigy weather,
present invention, during rainy weather, rainwater

raifdtier adigering tohiBle GOAtadCineABEDBHAP A Yuided B iletbwie® dnldCpart of the
| oner end part of the 10 contact nenber body by the

cotAQ R &nber q)oﬁg gg ttfgé)gmo%{ e rin%ﬁﬂiohhgveﬂm ? géﬁeﬁ'tﬁ:é)ntact surface is

surface is u y-turning the current co
ta
rt

cant act. nber upside.down after .the | r co

usee 1 Qening He Shiment Gallerting fontat member BpsidF Jav Als
rai nwat er adhering to the contact nenber body is

surdage diag been Wora qubiFing miny weather, inwpteradhering gathe contact member
before turning) of the contact nenber body by the

bodyy rogwidedr e thef lower end part (Henupgiet lead peft Heliwe |toming) of the contact
contact surface 15 and the upper contact surface is

menthet bodybpwhé groovar eTheréfoteeven WheterB@oft the 16Wai Eontact surface
wire and the contact surface of the contact nenber

mﬁeﬂ%ppépc&m sthrffee QQﬁgeﬁ,Cxtain;\gHt%ﬂ%Fel Entkl ‘?r\}\g?tﬂxtegg :the train wire and

ber body can be prevent rombei ng

rapitdly. Al sa,.. the | ower .cont act rface and the
the SR Yurse S nd Pt Wt o5 Rt b Pyl syt of the contacr
‘Therefqre, the day on_-whi ch each contact surface of
meffﬂ@r i»eﬁx &8% bgempwsntadofigm, keang aorn gut yapdly.| i fdse, thenlomer contact

surface and the upper contact surface are not worn out rapidly. Therefore, the day on

t
ﬁe lower contact

which each contact surface of the contact member body reaches the wear limit can be
predicted easily, so that the current collecting cohtact member can be replaced in a planned.
way.

According to a sixth aspect of the present invention, rainwater flowing in the
direction opposite to the travel direction is easily guided to the groove when the vehicle is
running. In addition, even when the upper contact surface is used by tuhﬁng the current
collecting contact member upside d‘own after the lower contact surface has been worn out,
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20 predicted easily, so that the current collecting
contact nenber can be replaced in a planned. way.
According to a sixth aspect of the present invention,
rainwater flowng in the direction opposite to the

: trecthon.is.easily.guided to,the groove when,

ri B D e iR Br S B b PR iy iided o the
upper, contact, surface is used by turning the current

grosyB Syienale ive C@oﬁt%&{nn&enﬁéwe%@if‘d@nd@m eithee of thpelower contact
| oner contact surface has been worn out, 6 rainwater

surface\and ghé wprieh eontactewtfaonisoppdsiainevatey mhdre rarehvalters in between the
direction is easily guided to the groove when the

traiteire! #di Each UddRtaed surfiRr 6f HeCcorPACE IndHies: lf‘d'd?,h% tRft daBR contact

| ower contact surface and the upper contac surfa;e
IesceUsredl j r Vi r:s_d&n..bet ween .t he
suifle o oM hel" B0y o8 B hrFRE s AB8L JRE el wom ou
nber body, so that each contact 5 surface of the
rqﬁ%ﬁtact nmenber body can be prevented effectively from
being worn out rapidly. According to a seventh aspect
of thecydmgdata sayertht aspect ofithe prdsent| ioventioppmhet the lower contact
surface that cones into sliding contact with the train
sunfaceghadt comes mt@siidihgitentact Athchiy eamhaipeis wéral odak&4a concave shape,
entering onto this | ower contact surface can be gui ded

raih@ateP Entb@NE bt MHisNBWEr Hntdd? s ec&ﬂttﬁcéuim%e? N 0 part of

the groove. In addition, even en the upper contact
S LS U turning, the. current .col]ectin
theed € e S by e g8 s OB YRR el pntact surface
. surface has been worn out, in the case where the upper
s p3sd: D furnings the curment cellpeting coptest Bemben ypeidedawn afferthe lower
the train wire is worn out into a concave shape,
contagtrsiefacer hasrbeen wogn outnirothettiase where the oppeacontactrsusfaes that comes
can be guided to the |lower end part of the contact

 intorshidieg cdifadiodsh thy ttalrewire dowermn o @ite b @ofcave \éRdpe\ifiwater entering

either of the lower contact surface and the upper
onfQhisafppeStdntRE Surfatc 88 Be oifdeAMRHR 100RF &0d/ gﬁ?%@ﬂé cblgtact member

between the train wire and each contact ace o

h f
bo%s:fi1 ﬁ%' %@@_%@)‘r‘?&%g?f@e%fo eg %\CB% 3\31%1 éﬁ%ﬁrggﬁ]’&i@%%g ?dct)rrtgcgrr_ﬁu?igge and the

bei ng worn_out rapidly. . o
upper cogtact surface is use%, rau){water rarely enters in between the train wire and each

contact surface of the contact member body, so that each contact surface of the contact
member body can be prevented from being worn out rapidly.

According to an eighth aspect of the present invention, for the vehicle that is run
back and forth in a certain section (the vehicle having two travel directions A and B), even
when the vghjcle runs in either travel direction, rainwater flowing in the direction opposite
to the travel direction is easily guided to the groove. For example, in the case where the
travel direction of the vehicle is A, the groove inclined toward the travel direction A guides
rainwater flowing in the direction opposite to the travel direction A to the lower end part of
the contact member body, and in the c.ase where the travel direction of the vehicle is B, the
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According to an eighth aspect of the present

i nvention, for the vehicle that is run 20 back and

forth in a certain section (the vehicle having two

travel directions A and B) even when the vehicle

[ ve n, .rainwater- flowng in

gﬂh%?i&.“?lg@ﬁ%%%fdoéhsﬁt el Yre o, B i i Her B B the directon

easilx ui ded to the_groove. For exanple, in the case
OPRpRiFd ttﬁf‘etra\’ Asetien Bdetthe Fowr endepariesf e sonectapember body. In

roove inclined toward the travel direction A guides

addigipnwenear whdnothiengppien cottectdiurface iio nsaipby sirhingt e tdigrent collecting

travel direction Ato the |ower end part of 25 the

contacttmehbdraipside dodalyafied ik loWet B&)tﬁé’tssﬁrﬂﬁ&eﬁﬁ e \JOF'@X@J rainwater

direction of the vehicle is B, the 7 groove inc ned
ﬂoﬂaﬁi’ﬂ?fndthte AftedilRY S, "l
'n T he direction? O%H)%glh% ﬁg}"ﬁ a?%hﬁ' T AVEr ydglflg%q X tﬁe gro%ve even
quer end. part of .the contact_ mnenber body. In
thia &‘?et‘( c1e Bips in githet el difsstPn.c o Hherefore gvemwhen theybigle runs in
by turnlng the current collecting contact nenber
eltbﬁ‘ds%f@l dBogtions raipwater rarokyeanters nn detweenr the dmim asrebam@nthe contact
worn out, rainwater 5 flowng in the direction

surfgpeosfi the contathmetribay dbdyliso abibtl B8 dontRAShrfate W HEdoh@ct member
the groove even when the vehicle runs in either

bolly it HeveRtdd Pom bERENIRLL i) when the vehicle
runs in either travel direct rai nwater rarely
enters in between the train wire and the contact
surface of the contact nenber body, so that the

ca e he contact nenber body can be

BRIFE ﬁ%@g‘%@ﬁ%&h@ RBAWIES r api diy. 10 BRI EF
DESCRI PTI ON OF THE DRAWNGS FIG | is a sectional view
of t KKS[lagersegimnal vitwaoftheblosver part ef arebticetieed vehicle in accordance
accordance wth an enbodi mnent of the present

withranentiodimenft b€th2 preseat ine@itioapal vi ew showi ng a state
in which a current collecting contact 15 nenber in

acCOFMRNCR dwdchionsl BERNAHLWERIY 2 Sfatd ﬁe\éﬂircgsae%énpxgﬁ]echgg contact

is in contact with a train wre;

me#g;ﬁ_ggr?%éo}[cﬁn& ho;.n AnbSi&RE of t%lelperé::steln{1 ng(e:r?tpgnals in contact with a

I N accordance

train wire;

FIG. 3 is a perspective view of a current collecting contact member in accordance
with a first embodiment of the present invention;

FIG. 4(a) is a perspective view of a current collecting contact member in
accordance with a first embodiment of the present invention, which was used in an
experiment, and FIG. 4(b) is a perspective view of a conventional current collecting contact
member which was used in the experiment;

FIG. 5 is a graph showing an experimental result in which the change in wearing
state of a current collecting contact member in accordance with a first embodiment of the
present invention is compared with that of a conventional current collecting contact
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with a first enbodi nent of the present invention; FIG
4(a) is a perspective view of a current collecting
contact nmenber in 20 accordance with a first

enbodi nent of the present invention, which was used in

medber£Xxperinent, and FIG 4(b) is a perspective view of

a conventional current collecting contact nenber
whi ¢ s. used in.the experinent: FIG 5 is a graph
sh ovmﬁ%%alﬁ lée[’xe p&r ?r:kr%e nt'&Yy of ESHER ‘I"?l{f:ﬁ‘%c%t B?’?g}}f’ﬁg i} gpcordance
earing state of a current collecting contact nenber
wily? seeeiit eraPRAMGRof the Presest insemGemment of the 25
present invention is conpared with that . of a
conv EHE.i7Tonal pecspectevet view|of ecturrent adieti@nt confacohizhtber in accordance
FIG 6 is a perspective view of a current collecting

withenthaaenBoaR®Int bthe peAEMGRG&tiow th a second enbodi nent

of the present invention;, FIG is a perspective view
of a rarent I t.i: er in.accordance
5 Wi Fﬁ(yagltg %I prei: Snt_g\ge d‘I}I% r??g(%%htegoglgg%%?o taﬁ:\%gﬁm%swn accordance

Fl 8 is.a.pers tive view of a current collecting
w‘@dﬁ"&ﬁ‘t‘ CWQ%@FHF Etetg‘egfﬁsﬁ‘&ﬁ%‘éem‘\ﬂm@da fourth embodi ment

of the present invention, and FIG. 9 is a perspective

vi ewFHE 94s a pesspertive vew efla eanventiwrial earént goltesting contact member.

menber. 10 DETAI LED DESCRI PTI ON OF PREFERRED

EMBODI MENTS Current collecting contact nenbers in

accordance with enbodi nents of the present invention

DRYAIL EDOMESER HESON b?@ﬁﬁ#%ké(@b%ﬁﬁ%lmﬁﬁ

acconpanyi ng draw ngs. 1 1s a sectional view of

e, COHER BRERE P BRI 36 AEPHBhR, MR SSREIRRRE of e
a sectional yiew show ng‘?a state in which 15 a current

Preseit \BRentiog withhawbedsserabed withaetrensade the epcompanying drawings.

enbodi ment of the present invention is in contact
FIG, It %5 agseetionah vigw ef tﬁﬂéo"z‘mmm dfra fabbEritired vete bl h eccbrdance with an
accordance wi th an enbodi nent of the present
embodiment of the present invention. FIG. 2 is a sectional view showing a state in which
a current collecting contact member in accordance with an embodiment of the present
invention is in contact with a train wire.
As shown in FIG. 1, a vehicle 1 in accordance with an embodiment of the present
invention is supported by four rubber tires 3 and runs on a dedicated track 30. |
A side wall or a pillar 31 is provided with an anchor bolt 32 projecting from the
side wall or the pillar 31. An insulator attachment plate 34 is attached to the anchor bolt
32 via a support plate 33. Three insulators 34a are arranged on the insulator attachment
34 in the up and down direction, and a train wire 35 extending toward the inside of the
track 30 is provided in the tip end part of each of the insulators 34a. Also, a guide rail 36
formed of an H-section steel is provided in the side wall or the pillar 31 of the track 30.

The guide rail 36 is attached via the support plate 33 in the lower part of the insulator
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invention is supported by four rubber tires 3 and runs
on a dedicated track 30. A side wall or a pillar 31 is
provi ded with an anchor bolt 32 projecting fromthe

20 side wall or the pillar 31. An insulator attachnent

augéﬂe%t?ﬁ%ﬁ attached to the anchor bolt 32 via a

suppor ate 33. Three i nsul ators 34a are arranged on

the ins Iator a i.n the up and down

di r e Sh tgﬁ othgn &ﬂ%‘f %F P@ﬁéé 18 Proxidecyite avieding fide device 4

i nside of the track 30 is provided in the tip end
Projegtingoin decrehigle tvidth disettionorand 3he. guides dgviee duisdprovaded with a

36 forned of an Hsection steel is provided in the

coBédti@ Snarid a guidé degid. | Ahrélo@fent belldetiag Konthht n#nBdR€7 are attached
guide rail 36 is attached via the support plate 33 |n

f tih@fpt I
o3¢ °‘§?”?‘%‘e92£‘ﬁ2€“ 5 UPRY Qllion ot YeBRRE prov

e de devi tin
colfhite P e ek 1 mesfce ArettyingBongpuBe dram vire 35 As
prOV|ded wth a collector 5 and a gui de wheel 6.
shop geFIGY-rleind 2 dhe vhi¢lpd rvanemthe traski3Orwhile the guide wheel 6 of the
attached 5 to the collector 5 in the up and down
gudierdeyiceghisdirougie imeltoataet withcthe side tshefacusft thBtguide rail 36, and the
coll ecting contact nenbers 7 is arranged at a position

velﬁJ@l’él 18 Gort fRrukdiBsol 4sab RoMéck Bledi i SMMRe it WESs 34 :
2, the vehicle 1 runs onethglfﬁg%k 30 Whil'e the gB?angngﬂw

brou cqnt act

i Efteert PliodR P fefiBidr  nfo [t 2P0 T e Ghin wires

vehicle is configured so as to coIIect el ectric power

fromthe train wires 35 by bringing the 10 three

current. collecting contact nenbers 7 into sliding

cont dbe velieln 1afahis smbedinent is configured 36 thaT e theskicatrenticollecting

of this enbodinent is configured so that the three

contaetmaernbars [/ lawcused dor thotirectrainevites i3S td celicet aseldctfiopotvbe In the
three train wires 35 to collect ac electric power. In

cadehwhere akeclvdies power Bl @fletted, PR \Blirrdn$ cGH’écltiﬁgtc%ﬁtaci H{émbers 7 are
current collecting contact nenbers 7 are 5 used

usdd¥or W RinWit&ss3 5. Next, a current collecting
contact nenber in accordance with a first enbodi nent

tge current

35

Next, a current collecting contact member in accordance with a first embodiment
of the present invention is explained with reference to FIG. 3. FIG. 3 is a perspective
view of the current collecting contact member 7 in accordance with a first embodiment of
the present invention.

This embodiment is applied to the vehicle 1 that runs back and forth on the
dedicated track 30. In the state in which the current collecting contact member 7 is
attached to the collector 5 of the vehicle body 2, the directions indicated by arrows A and B
are the travel directions of the vehicle.

The current collecting contact member 7 consists of a contact member body 8
formed of carbon and copper, and is formed so that the width w and the height h thereof is
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‘of the present invention is explained with reference
to FIG 3. FIG3 is a perspective view of the current
col l ecting contact nmenber 7 in accordance with a first
enbodi mrent of the present invention. 20 This

102 BR @h@f?ntTHeScOﬂﬁei iél%gxbhob(; 1 aci ngge JCPB&?% %??3 tSEaal(ﬁ‘é an upper

forth on the cate

he ,cur t collectin i's .
CO%YF tasc:“ﬁIt 35 85 ¥ C%C%CTIP%é?tB rcogg"ﬁ? W e&\‘?e‘i‘ﬁ“el ‘Zé"‘bééy op a pepiact-side
irections ndlcated by arrows A and B are the travel
surfacecha; &Qsendhe cwaeRiewnileqting cpptact membear 7 doattasbed tathe collector 5,
contact nmenber 7 consists of a contact nmenber body 8
thepGurfept pelltctfig cantia mamiskr Jois (fiest, areinded so fhak BrRdloser téiadct surface
the width w and the height h thereof is 10 100 mm
8bERE. tol e BARtWIé ﬁemﬁenb%ylo&/ep%nﬁcﬂ CWdce %'isa%m out to a

surface 8b and an upper contact surface 8c, ich

pre%g{gﬁnint@& Odegﬁlnttﬁg t extlt g(glpe%véé?ﬁzloaﬁgw f ?r}bgﬁﬂ 5 qug?’q uHﬂde down

contac

ct 7|s attachedtothe collector 5, the
rtg‘fﬂ“gggl;{ﬁ ec{ﬁgffi?@ WMotk £OntagiFife surfagesBl)i toseauss fhenensr contact
so that the |l ower contact surface 5 8b faces to the :
surfacgi 8¢ iai faee B8, traihavire e | Bweebyc on¢ autrers wollactingSvnitkt member 7
worn out to a predeterm ned depth, the current
caicbéd Lsedttwieg. cont act nmenber 7 is turned upsi de down
(turned through 180 degrees on the contact-side

sur f pge g@b)cubrentC %Hﬁ@cé&@ eﬁgﬁ@&? mERBLAG iy ali:r {)r%%ﬁceS With the first

face the train wire ereby, one curr
can be

contact. menber .7 tW Gce.

e pEthe" B dr TGO Bottferc Emermabl T 17438 rchrmed on the
with the first enbodinent of the present |nvent|on

coptpgtesiiegfistige Saq that gomes anto jtagt evitho theettaipnwite3s of the contact
contact-side surface 8a that cones into contact with

memher body & W heeg@bvesf 10 ¢ndersiouverad frome ath@werbamdypad. 8dTdfethe contact
grooves 10 extend upward froma | ower end part 8d of

metiter bedyt &1CtIn additioa the@drodues R0 (ROP2L DYy hre FiHhRE AtROVSRact-side
20 (21, 22, 23) are forned on the contact - si de 15

surfate fRACBaBR R dhtoCIRRR W?&lothg %‘éﬁﬁﬁrevﬁt 5 thBRohtafl &ewbérebody 8.

35 of the contact nenbe
The grooves 20 extend downward from an upper end part 8e of the contact member body 8.

These grooves 10 and 20 are formed into a V shape in cross section by using a grinding
machine. |

The groove 11 extending from the lower end part'8d of the contact member body
8 is inclined so that a lower end 11a of the groove 1.1-' is positioned on the rear side of an
upper end 11b of the groove 11 with respect to the travel direction A, and is arranged on
the rear side of the groove 12 with respect to the travel direction A.

Also, the groove 12 extending from the lower end part 8d of the contact member
body 8 extends from a middle part of the lower end part 8d of the contact member body 8
in the vertical direction with respect to the lower end part 8d.
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The grooves 20 extend downward from an upper end part
8e of the contact nenber body 8. These grooves 10 and
20 are fornmed into a V shape in cross section by using
a grinding machine. The groove 11 extending fromthe

| owe I f the contact nb b 20 8 1is
ol TREBOoRE  sialing itin BROPEF ol ¥ 37 kbl mefiber body
positioned on the rear side of an_ _upper. end 11 b of
8 1? H&ha?@a% af 3 Igyenendeldgentithe graave 13riapesitipmedeen theress side of an
and is arranged on the rear side of the groove 12
uppgrtemdrldbpd dhe grooved 3 twith/eebpetit te the wavehdirédtion, B,tdnd is arranged on
groove 12 extending fromthe | ower end part 8d of the

- theoret sidef oiTRETPOOVe DD AjthGespstiaddRe fraMdaeddoadt e part of

the |l ower end part 8d of the contact nenber body 8 25
in the MEJHhE Hand FHECS it egl t e
end part 80?5|}5 1fn g’hgl% gg‘\;/be é} }e{?tﬁ g‘%dﬁzﬁrél ‘?‘r gﬁqetr heglgllepg%zr;e of the
en art 8d.of the.contact nber b is inclined .
cogct Rébes HogRs, S cimed 56 Gpat SWGF §RF e ofihe gERaYES1gn dgsitioned
on the rear side of an wupper end 13b of the groove 13
onihe 1§at sdgefcan ynper erd 2 rbarfehe gfaowe 2 ovittBiespaatitoi the travel direction A,
arranged on the rear side of the groove 12 with
and ésgreariged ontthe flonayside oflileegriobod 28.with £33pdddgo eHehedvel direction A.
hand, the groove 21 extending from an upper end part

Thi€i HESYIRE | Rerhb&! 7
oy ol MR Rl R PRL Y Gy rRerh b 7 A o b, the
r1Si a nd 21 b of the groove W th
& cgoglg p?'el c{sdig (c)l?rgeﬁe&t 1|FH::211\E/) lel;e gol e c?’idogﬁ)%,upp%n%’di gﬁap%éf?gg‘&m%) of the
t he itont.sid of the groove 22 with respect to the )
v&iis Pasitiqned gR the reargidg off the uppergpd (the dewerrad 2h pefere turning)

coll ecting contact nenber 7 is turned upside down, the

of g greavsvAl withirespeetctbithetiawd diteetiont Acandiserrangell ¢t the rear side of
upper end 21b before turning) of the groove 21 is

thepgreottel 2nwith exspédieo thearaveli digectibn phe upper end (the
| ower end 21 a before turning) of the groove 21 with

r espagdo, R drbéve I2¥%8Endlhg G6h B ppeldifll patt & Bﬁﬁgt% rélggt member

the rear side of the groove 22 with respect to

b ¥l 5551 B0 k3P S5 ES RE0EL S LE B sy 5
in the vertical direction with respect to the upper end part 8e. |

The groove 23 extending from the upper end part 8¢ of the contact member body
8 is inclined so that a lower end 23a of the groove 23 is positioned on the rear side of an
upper end 23b of the groove 23 with respect to the travel direction B, and is arranged on
the front side of the groove 22 with respect to the travel dif_ection B. That is to say, when
the current collecting contact member 7 is turned upside down, the groove 23 is inclined so
that the lower end (the upper end 23b before turning) of the groove 23 is positioned on the
rear side of the upper end (the lower end 23a before turning) of the groove 23 with respect
to the travel direction B, and is arranged on the rear side of the groove 22 with respect to

the travel direction B.
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15 body 8 extends froma mddle part of the upper end
part- 8e of the contact nmenber body 8 in the vertica
direction with respect to the upper end part 8e. The
groove 23 extending fromthe upper end part 8e of the

cont @Gt (e ov@9q¥,31§ ahd 15?‘&1&:{&‘?12;% ngm{ ﬂg‘ lofvel WG afil 84 of the

23a.o0f the groove IS positione rear Si

n. u r .end 23b of the groove 23 with respect to the
coa BRGS0, €3 B IS B nl 5 SBE b Dot e
si.de of the groove 22 with respect to the travel
pogitioned:at gdower epd [f of thet lewemgontagi snrfaceti® thatr qosres into sliding contact
collecting contact nmenber 7 is turned upside down, the
withr the vmir?@ine S5i n@llsoyeltk theee groatest 2ig A20udr23eededdifie from the upper
upper end 23b before turning) of the groove 23 is .

endpart B @R @t QhtdchhertbBAbody 8l rePformbB@ s BRE thefiBdet LS 21a, 22a and
| oner end 23a before turning) of the groove 23 with

t 1 t [ dir i op.,B, and i rr e n
234 RERETare hOASHEA'S  Spply (7S SEme prpRE perte G it comes
. trayel direction B. 12 The three grooves 11, 12 and 13
lntgﬁﬁ%ﬁﬁlf’ﬁ‘&a‘ftr“ﬂm fEANGYMES 3=nd part 8d of the contact
menber body 8 are forned so that the upper ends 11 b,
12b Buting i apseatioofof treevehpde il  the weoitaett susfates\Bir andrit, 8hich come
of the | ower contact surface 8b that conmes into
inté IcontaclowiRl tica@din witd B5,th&y ot RipVirl RdwirdepPhdiflg ohNBe situation of,
three grooves 21, 22 and 23 extending fromthe upper 5

forRRdmpRY Ehe%e%aﬁ%ggsg%[ %%%%ﬁgre%g%h?ﬁg{iaef or Iﬁlgre%ore, when

that the l'ower e ereof "are
0si ti aned an .u r. d 8g of the upper contact .
B ol B0 SRR B e SRBEE, Bkl the cas
train wwre 35, During the operation of the vehicle 1,

of thedhreg grogyes KQiexterdiag iamaheilayrer ephpam 8¢ ofithe contagt member body 8,
contact with the train wire 35, may nove up or down

theggrpevadi Ifgmambe fremed sodhat dre lofight dlffomahe Byveenrehé to theaipper end of
pneumati c pressure of the rubber tire 3 of the vehicle

each. of Tthe tleke eaoved1 €0 id P 1B ORVESthd BeRtlh 29 1 EordtAt HESnbe? body 8
the contact nmenber body 8, for exanple, in the case

coithderAg thWiP i AR RBvekrft bf RGB! {71 r end

part &d o#?the conta%t %Enger 80%? , 3E§25@2§Ves 10

{Tgyt ex{’J %%ggrﬂré%ngalgr{gsa&hst iewReh it cgarggreoirrrl] \yvgaerinlgog/%/ea;tre O?ntge current
collecting contact member in accordance with the first embodiment are compared with
those of a conventional current collecting contact member is explained with referénce to

FIGS. 4 and 5.

FIG. 4(a) shows the current collecting contact member 7 in accordance with the

first embodiment, which was used in the experiment. FIG. 4(b) shows a conventional

current collecting contact member 40 that was used in the experiment.

The aim of this experiment was to examine an effect at the time when rainwater
entering onto the lower contact surface 8b of the current collecting contact member 7 in
accordance with the first embodiment is drained downward through the three grooves 10. -
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each of the three grooves 10 is 15 to 30% of the
hei ght h of the contact nenber body 8 15 considering
the up and down novenent of the contact surfaces 8b
and 8c. Next, experinental results in which the change
Then: g@&ﬁiaxﬂng%t ke dOfr ek e 21, CQRERS
mex er 1 n accor danc%&vh\ftsﬁéét%:‘Q%lic}rlg%hlggn%gggﬁgn%ﬂ%r?éﬁm the lower
conpared w.t t e of a canventional curren ' X
cof G Qs e e SOLOITH STtk AT &1 49 ere shown in
to FIGS. 4 and 5. 20 FIG 4(a) shows the current
FlG ot the exnegmenhwas staredhiem a7statg i evdinhoths dewes contachsurfaces 8b and
first enbodi ment, which. was used in the experinment.
41&|db beth f thhomsreat colieing i amedct metibeen? i Glck@@hhdgwith the first
contact menber 40 that was used in the experinment. The
enolin®int ahd $heSXRERBHAL cilffént | BUENAT i nfehitef 403ave BEen wom
e

time when rai nwater entering on ower cont act
8h _of the.current collegctin onf,act nmenper 7 )
oufHY S5 2 AN ik Sl 35 bt Rlcine SEEAE, méber 7 in

downwar d. t hy oygh the three grooves 10. 13 The )
ac %WFM té&hgirgt epbedimentoand; the senventiongh aurenticplgsting contact
easily enters onto the |lower contact surfaces 8b, 4la
megfber KB were attachediol the samasjde enfaze bf thervehicte Hady40of ths vehicle 1.
shown in FIG 4, the experinent was started froma

st at F1Gir5 shoing thd leRitioMEp berRbrR e uHAtiS G prdihidfien pdldhy and the
of both of the current collecting contact nmenber 9 in

deROTVARP O eYhl dF thd Surrdrt l%%)lléctﬁgtﬁgmagiex%'é?lﬁgg. t ﬂ'lethjl%ewggrenent, the

conventional current collecti g contac nenber

een r out b out 2 Al.so, in this

o RS Ip LGt f D ol PRASCHRG o abemibpsn B0 vas measured
accordance with the first enbodi ment and the

forcahove 80 idannl Sinser BAtvebisla bavasngors Nameus ropisabide cngent collecting
were attached to the sanme side surface of the vehicle

copfaetymembtrst hedly atitricbe® td ongrisideSsiddh ouvface hef the [ vahicdndbdyp 2 do not
between the quantity of precipitation per. day and the

alvldys @efietintof conear with tieeedin G¥ird 5 CTHek&bte, GPFIRG! tHe®ays on which
contact nmenbers. In this experinent, the change in

thd rrglﬁ'réﬁ@ E&l@bcﬁg%mﬁct%eﬁl%s Gu [1? €bihe qgtbltc%g%'cggfiltg gﬂetslﬁ‘gi%ewire 35 are

nbers_ , was measur ed for abou
als‘(i:)g o\gvg{] hi lgae zi]gzggu r1]1‘?1e.a| ﬁggargi%rgl t%gsziéz%lét lelr?é, 1t Qi%ngtgsr rtl?art]tthe current

collecting contact members 7, 40 came into contact with the train wire 35, and 0 denotes
that the current collecting contact members 7, 40 did not come into contact with the train
wire 35.

‘Also, in FIG. 5, the depth of wear of the conventional current collecting contact
member 40 is shown by a rhomb-marked broken line. In FIG. 5, the broken line on the
fifty-third day and after is located in the lower part of the graph, and this indicates that the
depth of wear of the lower contact surface 41a reached 5 mm, being the wear limit, on the
fifty-second day and thereafter the current collecting contact member 40 was turned upéide
down and the upper contact surface 41b was used. The broken line of a thomb-marked
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contact nenbers 7, 40 attached to one-side side
surface of the vehicle body 2 do not always cone into
contact with the train wire 35. Therefore, in FIG 5,

t he days on which 15 the current collecting contact

dasHEARRE F te 114e0thﬁpig%rév% By glﬁ%rf%cﬁle\% tlfﬁg 1&([194tﬁ1§\%e &e :f)hSOf wear

are . SO S egar

1 denote tht th rren Iectlng contact :
of Rt onBeiy s ATh WL SHbSAEed i B vt PR dergengh, upward in

35, and O denotes that the current collecting contact

- parpiigth e Thergby, Al thomnbnmerked dashed: linecindicaies thei total tbpthtof avear of the

wire 35. 20 Also, in FIG 5, the depth of wear of the
comventi@ral current celigcting tortadt nesthber @ 0w GRtstart®Mhe ExpPinent.
shown by a rhonb-marked broken line. In FIGS5, the

br okgg sllndvﬂtem‘FIGt B&n the ExtxYeeht'H Jag' ( lﬁ.ﬁﬁiry%f ?Jc 1t§tlon per day was

| ocated in the | ower part of

S B pikichy B35 aou

the fifty-second day. and thereafter the current
25 myn), dha QURGtIBORN: RIESIDRAIABCRET Aoy weas lerge iy the surrat 2ellagting contact
and the upper contact surface 41b was used. The broken
mefribars H#40avert oabinmantagtiwith 4haltginedird Bfie Tieréfore, homeof the contact
that is drawn by shifting the broken line indicati ng

surfdd@s thapdaiedihto@tact ithitheraiRRAfe TOREAFbmSoU: kak@y41 b,
which is located in the lower part of the graph;

upwa()g Q otf&’ BhdE! for TREMERY s or %Jlﬁltﬂ@se”Q ec?ay,d % %gantlty of
?&gebt% i

line I'n |cates thé tota wear o
ventlo curren oIIectl cont nEnber 40 fr
prefiRRAEEL PR By ARAERLS T B9 ETOH SoHeq e oniag! mafbers 7 40

the sixteenth day (the quantity of precipitation per

wepgain geact ygy th mgmﬁnwra%é t Meist fpund ythajeare thah dayyth¢ tchaventional
quantity of precipitation per day was about 25 m),

currdng epllgeting gouthctpmepiber 14t Man wem day mwae fapidije thdnithe current
the current collecting contact nenbers 7, 40 were not

colleatin® Béradt mémbert7i@ dctaridancal wigh die- ﬁr@h&ﬁ&ﬁcﬁﬁt@nt B &fntrast the
the contact surfaces that came into contact With t

cu&éxﬁ“c@llé@tlﬁg comal¥ieiBLry ﬁ%g&ﬂgﬁﬁl With & f?gt dérgl?o rhgﬁ was scarcely

and for exan‘pl e, ont ourth-sevent ay,

w30 e S P S o Bl 0

As the result, for the conventional current collecting contact member 40, the depth
of wear reached 5 mm, being the wear limit, on the fifty-second day, and thereafter the
current collecting contact member 40 was turned upside down and the upper contact
surface. 41b was used. In contrast, for the current co.llecting contact member 7- in
accordance with the first embodiment, the depth t)f wear did not reach 5 mm, being the
wear limit, even after 80 days had elapsed.

By the above-described experiment, it was confirmed that for the conventional
current colle.cting contact member 40, rainwater entering onto the lower contact surface 8b
during rainy weather is drained by the three grooves 10, and the rainwater rarely enters in
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were in contact wwth the train wire 35. It is found
that on that day, the conventional current collecting
contact nenber 40 was worn out nore rapidly than the
current collecting contact nmenber 7 in accordance

betdebh tﬁé“ﬁa]fn' \Rfﬁ& 36 "R A%h e er c%'ﬁl%gt Qur‘;é%@ ba%& 0§ 110 er contact

current collecti ng contact ne ance W

t
ol S PR PR R B P et col | ect i ng

contact nenpber 40. As the result, for the conventiona
cur r Batdesembedcabong, aesniding torghe ehrman, calleetinggohtactofember 7 in
wear reached 5 nm being the wear limt, on the

acdordange yathothe fifal embodimehte tiea fhres gidoees c0 fek®Ading upward from the
col l ecting contact nenmber 40 was turned upsi de down

lovadt@né part WARSTthE BEYtAS tmefitbes %Bflf‘gea:él fma S YRentd. n‘g Lside _§urface 8a

ccontrast, for the current col ectlng contact ne

coﬁtgctinﬁﬁgig{ ﬁ%?c?a?n Wl %@g olﬁf‘hf Lt tcé %%nb &g& ,lainﬂ_?ias%etg?/ g—Hgg grooves
after,. 80 days h el apsed By t he_abqve- descri bed

20 exfsoding Wryward%&m SR PRSI sk 8¢ 6F theneonses veavabes hady 8 are
current collecting contact nenber 40, rainwater

formetein e santactdide Isorface Bant dtereoref sosng brain5 wetathier) grainwater
rainy weather is drained by the three grooves 10, and

adlidrig rtaithe\edritiict midrebey bRAY BriS guted 16 thelodReRnd Iibﬁrttﬁdad)fnthe contact
wire 35 and the | ower contact surface 8b, by which t

dnfbie r n

G AL S a%o%ﬁﬁ%ét%‘%ﬁyﬂeﬂqt%'%gcmacq surface

current collecting -c er 7 or.danc

fo 1 e By o Sinel e s e B mebg B uBade G arter the lower
extendlng upward fromthe 5 [ower end part 8d of the

contagitsyefaceShiitas hespyvan qub dusingetriny, weptber; gainwater sidliering to the
surface 8a contacting with the train wire 35 of the

confatitmemberebdshyr 8 bogyided tartbe ddwer ¢rdeparh(the uppeowsd pa?Be before
ext endi ng downward fromthe upper end part 8e of the

turning) af thenmmtuet niearber Body 8 byfthe MBde igPodvBe 26 0MTRGEfod, &Ren in the
surface 8a. Therefore, during rainy weather, rainwater

cas%q’t'}%‘é Bithdr O k0GR LGt gﬁmggb&%yth h%er QUllltgcgdsu%ﬁBé R€is used,

| ower end part 8d of the cont
I‘al}l\bﬁflt E.trqu 9801\{‘1 Setv]\?g)en ti’lg tr%{jnd{v'trle %Vtﬁnccmgcrt] St q‘ace giptge contact

member body 8, so that the contact surface of the contact member body 8 can be prevented

from being worn out rapidly.

Also, since only three grooves are formed from each of the lower end part 8d and
the upper end part 8¢ of the contact member body 8, the contact area that comes into
contact with the train wire 35 can be secured sufficiently, and the rigidity of the current
col.lecting contact member 7 can also be secured.

According to the current collecting contact member 7 in accordance with the first
embodiment, the groove 11 extending from the lower end part 8d of the contact member
body 8 is inclined so that the lower end 11a of the groove 11 is positioned on the rear side
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8c is used by turning the current collecting contact
menber 7 upside down after the |ower contact surface
8b has been worn out, during rainy weather, rainwater
adhering to the contact nenber body 8 is guided to
R nd .par e hef.or
of (AP upRERRATE RS etob0F 11N rE8e b Forflcithfign A Thereby
duarooves 20, Thereforge, even in the 15 case where L )
P FERY BFathereramivRlsT flayving (i the direstien eppogiieitor the trapglelirection A is
contact surface 8c is used, rainwater rarely enters
casily paidosbén thhgraavai H whee tB6 wehitle Reiscuntiagt  Adsof ahe groove 13
.of the contact nenber body 8, so that the contact -

exendihg dnothetlb@ecarit get 8drefhercobh@dymémbarbddy PisaMeMed%o that the
frombeing worn out rapidly. Al so, since only three

1oWERRMEB adréhd £10B% 13 FORGAGR r t

0and 20athe u%%%r é%gyggrt 8gq%#&gﬁghggﬁfg§€9Hgﬁ%§?§q3bOfﬂw
body .1 he cont ac rea, t.hat .cones.int contact with .

e’ 1wl foePe 8 e iR SRt L, e ¥ntaigwatgn flopjing in the
.rigidity of the current collecting contact menber 7

dirggtipn, pRIOSK te; theyfrane] dieetinmiBnis easily lsmided te ghe groove 13 when the
col l ecting contact nmenber 7 in accordance with the

vehiclesk is renibiogli niredditidne thyr grovee 121 extehdingl frogh the dowéhend part 8d of
| ower end part 8d of the contact nenmber 25 body 8 is

thd E6HtAdh QkbnsiRr bbay 8teRkfent®\Woin BfRdmidiipLi of 118 19WePY& éénl 8d of the

is positioned on the rear side 16 of the upper en
f Ve . LLh respect to..the trayv .
coftall mREaORTE it Mt MErbch PR bn Bt MBmedt 0P She dowaeng, part 84
flow in the diirectian opposite tp the trave
ThigeBe Pk Tl LS ibpP e B A< cehbe dasddy the armere 12.
the vehicle | is running. Al so, the groove 13
ext e g otheshandethe aeevee A eptending frah thereppasrendcpart 8e of the
menber body 8 is inclined so that the 5 | ower end 13a
copthcttrhembgr dody 8 i8inichingbsi thatthe dovoer eni @15 eAthegiré@vedf] #shpesitioned
upper end 13b of the groove 13 with respect to the
onithéeat sidé the@hivpperBnd DBl e grodid YEIVRR résb&f"tB@ﬂ)e'tﬁvEn?rection A.
y

direction opposite to the travel direction I's easl

| Tthéibg,eéi'efl Qxlll{r?ﬁgla%fq%ﬁ%\é Eoﬂtt%%tm& R€is %s%g ')E)Srleatﬁrcrjll'}nl%&]]c Cept collecting

run e groove 1

i ng.
cop R EREE0 LiPEHe MR ATP e AR CUBRCE Al 98 beengrom out
dul(?iﬁlg Eati]gy weather, rainwater flowing in the direction opposite to the travel direction A is
easily guided to the groove 21 when the vehicle 1 is running. Also, the groove 23
extending from the upper end part 8¢ of the contact member body 8 is inclined so that the

lower end 23a of the groove 23 is positioned on the rear side of the upper end 23b of the

~groove 23 with respect to the travel direction B. Thereby, even when the upper contact

surface 8c is used by turning the current collecting contact member 7 upside down after the
lower contact surface 8b has been worn out, during rainy weather, rainwater flowing in the
direction opposite to the travel direction B is easily guided to the groove 23 when the
vehicle 1 is running. In addition, the groove 22 extending from the upper end part 8¢ of
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10 contact nenber body 8 in the vertical direction
wWth respect to the |ower end part 8d. Thereby, when
the vehicle 1 is stopping, rainwater can be drai ned by
t he groove 12. On the other hand, the groove 21

e ' f e nd part, 8e of.the contact

tne CREAE it B B lRR e PRlghc s p i Frpfrgeiifay se of the
of the rooveﬁl is positigned on the rear side the

condart Agraberehngly 28 iy thy verfieal ghsghian sithyrespedt de jhe uppe gndepart 8e.
travel direction A 15 Thereby, even when the upper

Therghy, zyen wieh gheeurper conta surfage 8aiisnisad) by erningr the rurrent collecting
collecting contact nmenmber 7 upside down after the

contaot@ientin 7aphids dovageSthe Newe@RcY\airface 8b.has Bedn W& out, when
rainy weather, rainwater flowing in the direction

i . i i ' 4 y gui ded

the?% H{& ef grsg(%\l/)se&giémg} Ctaﬂ(y e\?@ lhg{gﬁ?{eisgsm(g\ﬁe?r%’ ng. Al so,
t he ooye 23 _extendin romthe upper en art. 8e of
the Zhi Hi sl Tt e b anadbroh BB T Pk 0" b inchipie a east
| oner end 23a of the groove 23 is positioned on the

ong gippve piidhie groqvige 19 pp@go dereneg3p thyf cantast-sigie surface®h cointaating with

respect to the travel direction B. Thereby, even when

thetthain wirp85 of diet cvmitact membaciBody8 with wespecthy tHeltfaveNdirdctiéns A and B,
current collecting contact nmenber 7 upside down after

raihWier EAWRguiRARFnward ﬁle_fseeefﬁ%aﬁba?l been worn out,

during rainy weather, rainwater owi ng in the
diregtjo sjte t e travel direction B.is easily .
qui e BeBREREI B b RRERAE coblat GBIt i fegSiBnecuith the
runni ng. In addition, the groove 22 extending fromthe
firg} ﬁﬁ’é’Pd‘g‘??&t’p&'é“rE eeBIgpvesyiy, %ﬁéﬂf@ ShEXERding Aiosy thg denyergend part 8d of
extends fromthe mddle part of the upper end part 8e
thegfontagemember kasly §raratfermedadyth® theyuppres ends tibg A2b and 13b thereof are
direction with respect to the upper end part 8e.

positiemedbat, the lewembreh 8f bé thep ever contaar surface 81 ¢haBeoinss into sliding
used by turning the current collecting contact nenber

 corftadtPSitidl ehed@NA Wiikd 85, dfietheQNRE EOMNACH, 201FACE BReflfiSe from the

been worn out, when 5 the vehicle 1 is stopping,
oo SRS 51 Bt o ISR e R s 210, 2
o Jka 8 SRR RIS SR B 2 A P BMES: S2tce e
contacting wth the train wre 35 of the contact
comeree shdiag @nigct vithethgeteain twirg RS. t Thereforeli whant thenlswar contact
sur?zﬂ:g SE’that comes into sliding contact with the train wire 35 is worn out into a concave
shape, rainwater entering onto the lower contact surface 8b can be. guided to the lower end
part 8d of the contact member body 8 by the three grooveé 11, 12 and 13. In addition,
even when fhe upper contact surface 8c is used by turning the current collecting contact
member 7-upside down after the lower contact surface 8b has been worn out, in the case
where the upper contact surface 8c that comes into sliding contact with the train wire 35 is
worn out into a concave shape, rainwater entering onto the upper contact surface 8c can be

guided to the lower end part (the upper end part 8¢ before turning) of the contact member
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.rainwater can be gui ded downward nore effectively. 10
Al so, according to the current collecting contact '
menber 7 in accordance with the first enbodiment, the
three grooves 11, 12 and 13 extending fromthe Iomer

B g %750 TR By T e

oned at end | ower contact
ber§EE} e Wi aé;] DS SPES Surtnes by Socel o benteat emies body 8, so
train wwre 35, and the three grooves 21, 22 and 23
thag gheepnmitact synfases Sheand Wipke C@rrt@k:tpmmb@dmd{y & tem mopremertted from
nmenber body 8 are fornmed so that the | ower ends  21b,

-beidglworanuk 1agidiyt her eof are positioned at the upper end

- 8g-of the upper -contact surface 8c that- comes into ..

sti dj C 3 . ; '
V\,henNt@ﬁte é)?)&\/\l/g‘{ﬁétn E:\cl)\én({lllgg%&eschﬁ hlner}%gBSt h?\n %%ﬁ%déﬁ%}ewlth a Second
nt ac he.train re.35.i s wor .
emBigielP of fEErenl iddabons if fiftnsd Bipderagese S FIG 6 isa
| ower contact surface 8b can be guided to the | ower
PeIgpretivg Visay of the qurenheollesting eentpss marmbaydaaceprignce twith the second
three grooves 11, 12 and 13. In addition, even when

embpdimeppefithe preserttinentibmce 8c is used by turning the
current collecting contact nenber 7, upside down

af t eIn thikCethbyimefQ HeddatneSieferédfe® nihbaSard %SEhMo%lﬂH%nts that are

in the case where the upper contact surface 8c

COUIES ab %&‘esé)lp%l & ﬁpmeaﬁﬁ \yeyl&egcﬁ&% fi{ ?I bﬁ’figﬁ gaqu:{igplicatéd

vvorn out into‘a concave s rai nwa
ntact .surface 8c can be 25 gui ded to the
exl?lﬁ’i}%’roggl??ﬁeogg?? Yede upper end part 8e before turning)
of the contact nenber 18 body 8 by the three grooves

21, ?Pbisgmbodanentisapiligddo theayahiele & r(reforty FGS. érandr2)itmat runs in
between the train wire 35 and the contact surface 8b,

on@glireétidnhen abetdadicate® maek I9odyin 8he seate tiathiéHh €heC Ouirkedt teollecting
surfaces 8b and 8c of the contact nenber body 8 can be

cota@ViaBinber 7rigrttabiidn@® MR BolRidior " ARFGhY -veRichE¥bdy 2, the direction
current collecti ng contact menber in accordance wth

A SRR S, T 7

per SRS Cﬁnl?]v\\/rg (% gﬁg{aﬁggxg%egﬁg{z%g P@ éﬁ g ecltB egtenglrr]ltg au(i)tward from the
lower end part 8d of the contact member body 8 are formed in the contact-side surface 8a
contacting with the train wire 35 of the contact member body 8, and also three grooves 20
(21, 22, 23) extending downward from the upper end part 8e of the contact member body 8
are formed in the contact-side surface 8a.

The three grooves 11, 12 and 13 extending from the lower end part 8d of the
contact membér body 8 are inclined so that the lower ends 11a, 12a and 13a thereof are
positioned on the rear side of the upper ends 11b, 12b and 13b thereof with respect to the
travel direction A.  On the other hand, the three grooves 21, 22 and 23 extending from the
upper end part 8e of the contact member body 8 are inclined so that the lower ends 21a,
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enbodi nent of the present invention. In this
enbodi nent, the sane reference nunbers are applied to
el enents that are 10 the sanme as those explained in
t he above-described first enbodi nent, and duplicated
22aemi 2Rt aRep&Rioded RAMhELEEE siddop tlﬁ‘:'mgf BRI 211 22b and 23b
appl |ed to the vehicle 1 (refer to FIGS. and 2)
i rect n _the dedicated track 30 In

the{eﬁ %’%&eto\%eté%ve% g’éec '9PPnt col I ecting contact

nenbe attached to_the collector 5 of the vehicle
body? &hﬁéhra? BEOrFohl» 125nfdi exiandinadyora theo\pwar pad par8d of the
- travel dlrectlon of the vehicle. As shown in FIG 6,
contint aecrgpes dedy 814re (formedi S thiag theewpren cthesy 1 Upviab chnfir I3 thereof are
the Ilower end part 8d of the contact nenber body 8

.:posatﬁ(ﬁleﬂQitﬂBd lowert &l 80BE 8 tovieiecontiic! 8G€acBBb HANLEGES o shdmg -
wth the train wire 35 of the contact nmenber body 8,

..'corgé@m {hsg ?MI‘F&’I r3‘30\/9-\?50291e %rgév o ) %éﬁ&e%i th%{xding from the

ron1t € upper’ end par contac

20 are f int ct-side
UPREY, F’F“ie%“ gng éﬁé@%ﬁ%@e@gﬁm’g e formeg 3 thelpwrbends 212, 222
fromthe |l ower end part 8d of the contact menber body
and323g therged|are pasitienadnaitthe mpperoons 8 dishe hipper tontaginshrfege 8c that
thereof are positioned on the rear side of the upper
cormaexdiatolsliding chtacawith Hidrdihevieod5. Wi t h respect to the
travel direction A. On the other hand, the three

gr 00Xeedckibed 2atdNE, dctofMhE @@'tﬁ@ cufrep &hﬁcggg H&BQ& ﬁl@ﬁilber 7 in

part 8e of the contact menber body 8 are inclined

acctoﬁl%lfé u'?th &R%@coﬁ@ %i?hb%&ur?ent t%ig ftl%%% graor(])ges ?’la 1%he5§l%f ex%eiglﬁng from

positioned on t rear Si de o er’e

nd 23b thereof wth res o_t he travel di rection
the 0‘9’%&%‘ part&él qfﬁﬁ%%oww 0531% ageripclingd sq tha gheJgwer ends 11a,
fromthe | ower end part 8d of the contact nenber body
12gang &34 theneod a5 pesiienedhen thepear sidelof the wppet ehdsahlb, 13b and 13b
thereof are 5 positioned, at. the -lower end 8f. of

thetdod withwespecotu the traselrdigctoB A, ahdion tleosther hant oths lthidé @epoves 21,
.. Contact with the train wire 35. Also, the three
22 @h@®2Y efterding Fdnfihe upBereetidgiaeh 81001 the B3rthl® member body 8 are inclined
so that the lower ends 21a, 22a and 23a thereof are positioned on the rear side of the upper
ends 21b, 22b and 23b thereof with respect to the travel direction A. Therefore, when the
vehicle 1 runs toward the travel direction A during rainy weather, rainwater flowing in the
direction opposite to the travel direction A is easily guided to the inclined three grooves 11,
12 and 13 when the vehicle 1 is running. Also, even when the upper contact surface 8¢ is

used by turning the current collecting contact member 7 upside down after the lower

contact surface 8b has been worn out, in the case where the vehicle 1 runs toward the travel

direction A during rainy weather, rainwater ﬂowihg in the direction opposite to the travel

direction A is easily guided to the inclined three grooves 21, 22 and 23 when the vehicle 1
is running.
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upper end part 8e of the contact nenber body 8 are
formed so that the lower ends 21 a, 22a and 23a

thereof are positioned at the upper end 8g of the
upper contact surface 8c that conmes into sliding

cont gghs bt e VARCIEN %Elélwg fife oﬁédiréc%loﬁ‘én'tﬂeeggé%ﬁﬁ g;g (nclining all of

above, according to t urrent co ctin

nenber 7 i cordance with the second enbodi nent, L
TR s 10,4 20D B 65 50pli- 54 R RERBF Gbrong Withihe train wire
| ower end part 8d of the contact nmenber body 8 are
35iafdhe pedadt anqreher bRy 8| Wik Fesperido the Wavel diractondA] Banwater can be
thereof are positioned on the rear side of the upper
guiled slownivard rhdie effieckiveBh t hereof. with respect to the
travel direction A and on the other hand, the three
- gr 00W@s, 3dcordifg 42 tiRNClirkedt BXNRAHE ROntEQMEhDE UPRESdSAL with the
part 8e of the contact nenber body 8 are Inc |necf SO
t . ends 11224 _and, 23a t.hereof .are -
sel B entedBin Al he BRECwEova 145 P2 pRT 2 S plipE SR Gger end part 3
2b and 23b_thereof with respect to the travel
of §fé soBfichMemberrhagyick fHEOTFLH VHbthe JERFTCANdS 11 b, k7 and 13b thereof
toward the travel direction A during rainy weather,
arer positiguedat fhedavegyeridn8 i ¢fethe dowerctantast eyrfaws i8bethatocdnies into sliding
travel direction Ais easily guided to the inclined

conhtacteritigthe ara@swird 35 24hdlalsoihd tHrde BRRVed I 29 @RH OB &xdenlithg from the
runni ng. Al so, even when the upper contact surface 8C

upir)re;r r%lg?ﬁg 8RY%f Eﬂgr&gﬁ& fn b&“l;(f(ﬁ/g&t € PbrhRRGtsh t%l?@fo%# ends 21a,.22ai '

upsi de aown after t ower conta surtace

been wor.n ou in the ca ere the vehicle 1
anf 338 Wes e AREBo P a1 08 P, B0 B A GO s ot sivfice sc tha
weat her, rainwater flowing in the direction opposite
comgs g Slidingegontagt paty thentran wire 33i | Fherefose dwhen thselower contact
i nclined three grooves 21, 22 and 23 when the vehicle
surface8) that qomen img slidiog Tomtact with thehmin/wire 35ds Worruontiinig a concave
in one direction on the track 30, by inclining all of
shdpeerajveasresitctihgame e 16wenamatdch sirfiRe 8BREABE vHiddE to the lower end
surface 8a contacting with the train wire ES of the

paft BA G¥Cthe RBABA mAALYY BHdyi & By HES R QV%hﬁ tlﬁaaélﬂl 13. In addition,
ed nor e .

direction A rainwater can be gul ownwar

&f el v, 0 acegording.to the current . '
evcoltvﬁg%;ﬂ?/ en'!l gég?rﬁl&% Sufade §C ilsnusggcb r YHHRS e ¢YiTeph gollecting contact
member 7 upside down after the lower contact surface 8b has been worn out, in the case
where the upper contact surface 8c that comes into sliding contact with the train wire 35 is

worn out into a concave shape, rainwater entering onto the upper contact surface 8c can be -

guided to the lower end part (the upper end part 8¢ before turning) of the contact member

_-body 8 by the three grooves'21, 22 and 23. Therefore, rainwater does not enter in

- between the train wire 35 and each contact surface 8b, 8c of the contact member body 8, so

that the contact surfaces 8b and 8¢ of the contact member body 8 can be prevented from
being worn out rapidly.
Next, a current collecting contact member in accordance with a third embodiment
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second enbodi nent, the three grooves 11, 12 and 13

extending fromthe [ower end part 8d of the contact
menber body 8 are formed so that the upper ends | Ib,
12b and 13b thereof are positioned at the |ower end

of ?Fe_ gl_feséﬂi‘ EndePWBA i€ Qfélﬁiﬁ%ﬁ;}%ﬁf AFGefiR {ohglg} Cf;ﬁd aLQ @ perspective

I.ding contact w e trailn wre al so

.thr rooves.,.2 22 and 23. ext endi fromthe 1 .
vieyp e SN 2P ine o BRun EB R R AT e U PEaEs embodiment of
formed so that the |ower ends 21 a, 22a and 23a
the preseabmvertiongosi t i oned at the upper end 8g of the
upper contact surface 8c that conmes into sliding
cont &cthiserhbodiient, thai samei refer@ize nllthiess A applidiero dl&@ents that are
| ower contact surface 8b that conmes into sliding '

the 8@ @5 tHbseNexlplfindd & AheMabsvedRestrPbetOfifst Whbddfthéht@and duplicated
concave shape, rainwater entering onto the | ower

n t, surf.ace. can be guided to the | ower end 15
X g?%ﬁ%ém%%ﬂ?ﬁém%%%tact menber body 8 by the three
grom;heqs§ 115%112 and 13, I n addition, - even when the )
upper NissAbodimant is applieg do ithe vehide dy(refer 9 IS Heand 2) that runs in

current collecting contact mnmenber 7 upside down after

- on¢ Ithiretaare pn gbertdedicated rtfazk 3Bb Ihabe seéme imovhiclo the cimertt hollecting

case where-the upper contact surface 8c that comes :
cohtAttomebeli MdisCatkhed oM cdlRedr! RioT the hitde bddy \OMtRe direction
out into a concave shape, rainwater entering onto the

ind{ER&l b)pﬁ-ﬁ%v? lis ﬂiértfa@gledi%%tiBQ?f@g v%feﬁfgui ded to the | ower

pdrt e upper end par ofe turning) of the

contgct . nenhe 8 by t r rooves 21, 22 a '
5o MepBFBIEFIC 2 el (10 FL 0% ertiie Bnad trom the
the train wire 35 and each contact surface 8b, 8c of ,
lowereendnartfd oma pide edgropart 8h of the eamsact mpmbes hpdic 8 are formed in the
surfaces 8b and 8c of the contact nenber body 8 can be
copipetvaadet suiface Gancobtacimg withrthe tiainr wiiediSyof 6 detatt mamber body 8.
current collecting contact nenber in accordance with a

Thie$d fodr gioboshi ITem2, 1324ndolf4 drb énclihed Sthat IowRAEh@N 1iaS12a, 13a and 14a
expl ained with reference to FIG7. FIG7 is a

thé}@(fnf%agf PbiéidEned e Ghart Qﬁ%gﬁe&? n&O Cltzg,” B A ?4:1; E}ﬁIéCOf with

nme I n accordance w hi'rd erbodi ment o

resent invention. ,In this enbodi nent, the sane
reﬁ’%&&@’r?c%“ ﬁ%ﬁ%ﬁgnére applied to elenents that are

As described above, éccording to the current collecting contact member 7 in
accordance with the third embodiment, the four grooves 10 (11, 12, 13, 14) extending
upward from the lower end part 8d or the side edge part 8h of the contact member body 8

are formed in the contact-side surface 8a contacting with the train wire 35 of the contact

‘member body 8; and these four grooves 11, 12,-~ 13 and 14 ére inclined so that the lower

'~ ends 1la, 12a, 13a and 14a thereof are positioned on the rear side of the upper ends 11b,

12b, 13b and 14b thereof with respect to the travel direction A. Therefore, when the
vehicle 1 runs toward the travel direction A during rainy weather, rainwater flowing in the
direction opposite to the travel direction A is easily guided to the inclined grooves 13 and
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5 the sane as those explained in the . above-descri bed
first enbodi nent, and duplicated explanation thereof
is omtted. This enbodinment is applied to the vehicle
1 (refer to FIGS. 1 and 2) that runs in one direction

on e [ ) the state in.whjich the .

14 u'?erte}h?‘gg gﬁ%ggﬁj%éd; e?gé)ght?cgg?}fgn%; Yer u%eq[ ty Wming, hl&f uprgnt collecting
the collector. 5 of the yehicle body 2, the direction

confgst i“??&?l?%? Ssigs dawp&??e%%F éO‘F?rqunFagg sirfage 8B bas beengrornigut, in the
vehicle. As shown in FIG 7, four grooves 10 (11, 12,

casg Jvherethe aghigledi nips tgward dhef travel directidnodnrimmrhimaweatBet, rainwater
or a side edge part 8h of the contact nenber body 8

floavirg inaheditettiont Spositottt té ttraveD@irediohat & &dil¢ @nidee b Bk inclined
~wWith the train wre 35 of the contact nenber body 8. :

'gro'gbgssg,flg%dgg.ooves 11, 12, 13 and 14 are inclined so

that ower ends | la, 12a, 13a and 14a 15 thereof are

I
posi tioned on the rear .side of .upper ends |lDb 2b, ... o
D5, T TrRe Kiesd i i ol SR8 oR e rack 10, By iclining all of
direction A As described above, according to the _
thedguy grapvesoi0 foemedip the spriast-sidapfacy 8 gontagsingrwitinthe train wire 35
with the third enbodi nent, the four grooves 10 (11,
of 11, canfgct Idomserttedgti 81 gvithurespecd tb nhenttabe dirodon @) dapaater can be
8d or the side edge part 8h of the contact nenber body

guide@oiwariGhore @ ffeftivelle contact - si de surface 8a
contacting with the train wre 35 of the contact

menb b rgoves 11, 12... 13 and .

s ausor 3ifn the fBGr HUTRE su2ibe B AR St ngo Fiding JoRA8t wih te
l3a. and.l4a thereof are posjtioned on the rear sjde of

“mph‘@lr%?}gé-? WEFQUY Infqya conege shags, Epvatanenteriesesto g Jower contact
respect to the travel direction A Therefore, when the

sur{ach 8b| ean ber giided ke dowereend pare Bd dif ithe torgact Anainber ihgdy 8 by the
rainy weather, rainwater flowng in the 25 direction :

grooper0d B tandt bh.t He additiosl, eslenr edtenothe Aipper easthdtysugfiatel@d ik qused by
the inclined grooves 13 and 22 14. Al so, even when

turhifg tHe RRErefO BbIBEting WohBEE m¥ntes 7 SPHAL Mol Bkd#Otht NBwer contact
current collecting contact nmenber 7 upside down aft

er
e USSP bt (R QRS SRR B i s comes
int(gl is igi%tgic%ﬂtac gvliltlili fhd t;a?ril r\%revfba tish %vro’rn ro%it ?ﬁ’%’g taecroncave shape, rainwater
entering onto the upper contact surface 8c can be guided to the lower end part (the upper
end part 8¢ before turning) of the contact member body 8 by the grooves 11, 12 and 13.
Therefore, rainwater does not enter in between the train wire 35 and the contact surface 8b,.
8c of the contact member body 8, so that the contact surfaces 8b and 8c of the contact
member body 8 can be prevented from being worn out rapidly.

Next, a current collecting contact member in accordance with a fourth
embodiment of the present invention is explaiﬁed with reference to FIG. 8. FIG. 8 is a
perspective view of the current collecting contact member in accordance with the fourth

embodiment of the present invention.
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flowng in the direction opposite to the travel
direction Ais easily guided to the inclined 5 .
grooves 11, 12 and 13. Thus, for the vehicle | running
in one direction on the track 30, by inclining aII of

the §pifis GhBQYARN bhed QB fd r@née:}gmgt%?g Qt%talpﬁhgfto ?gtg that are

8a contacti ng WlththetraanI econ

i.th re to,the t veI ectlon
thd RAIRE s 8%, Senflibll i TR Sho P odd, AT il god ‘yplicated
QI en t.he Iomer contact surface 8b that cones
explanatiog Aefgs emitieslet with the train wire 35 is worn
out into a concave shape, rainwater entering onto the
| oneThreorgremtes 18t I, 4221 Blexcadinpefrguitheldweo efidpart @RI the contact
end part 8d of the contact nenber body 8 by the

| me@iteo b8y & Io @iduppdr eAdpA€ €L ttl')éi’&)f A %hr}@ﬁ‘?ﬂ the Gont . g{de surface 8a

contact surface 8c is used turning the current

cm(lﬂgéd C‘gfgg?lag?dﬂaggsur ace %mh %{eglg)gﬂgé’@'r ﬁte ti"t'eﬁ %fﬂ%ves 11, 12v
and 3 G BT i s NCoHPL CHesfioD 1 ih ESSPoch g IpWersehdh BATBA f the contact

out into a concave shape, rainwater entering onto the
meghse bodsoh atapredasemtingskin®evalan be gui ded to the | ower
end part (the upper -end part 8e before turning) of

t he ésndeacribedestene, badydifg iy thbeugeROVslfeciidg cdRtadNthember 7 in
13. Therefore, rainwater does not enter in between

acdodanté ith e "fBurdp efi\Bdechﬁt QH@H’Q% Fr%H(zésaﬁe l?bantdzlq’; é&enc{mg from

t he contact nenber he cdn

od
the WP 6T ot gAY s Cs%{t%%hfﬁ&st"”fmﬁy A5 8 pProtasid, past 8¢ thereof are
current collecting contact nmenber in accordance with a
forms( rinpthe optagt-sidn Surace: $a cpniagting withyibattrain wite 35 of the contact
expl ained with reference to FIG8. FIG8 is a
meges hody i e Thessforsf dubing cainyeweathel, |reintviatey athetimetio the contact
menber in accordance with the fourth 25 enbodinent of

‘metriver podys 8rit ghideéné i@nlow?s ehd) phiisd A1 Hhe dbrtBitmerhbe RAFE by the

reference nunbers are applied to elenents that are

thréd £rod0E] 1232 LHP$S. eAPh%ﬁﬁdrdtﬁW%&era@P)ogﬁeg(ﬁ BE%@H the train wire
first embodi nent, and dupl 1 cat

35 and the contact surface of the contact member body 8, so that the lower contact surface

8b of the contact member body 8 can be prevented from being worn out rapidly. In

addition, even when the upper contact surface 8¢ is used by turning the current collecting

contact member 7 upside down after the lower contact surface 8b has been worn out,

during rainy weather, rainwater adhering to the contact member body 8 is guided to the

lower end part (the upper end part 8¢ before turning) of the contact member body 8 by the

' three grooves 11, 12 and 13, so that rainwater rarely enters in between the train wire 35 and

the upper contact surface 8c of the contact member body 8. Therefore, the contact
surface 8b of the contact member body 8 can be prevented from being worn out rapidly.
In addition, since the configuration is a simple one such that the three grooves 11,
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expl anation thereof is omtted. Three grooves 10 (11,
12, 13) extending fromthe | ower end part 8d of the
contact 5 nenber body 8 to the upper end part 8e
thereof are forned in the contact-side surface 8a

12 GRA tl@%!r%o y‘é’gtsg 1@% hE ¢ &feﬂh Froth e ﬁﬁve qggrtan 35%@& contact dmember

‘menber ree grooves ex en

bociyn%tt% ;/eprgtarl && ]'l)aﬁ'tg% ﬁ}?f%?g’t AL h%gex%ﬁgéﬁhgwg{] 1en the contact member
iggedeterntned intervals. As_ described above,

bodse 80l cFiapy sedhathiecyiprkepnst dmvaleask immaneaetanng rtkeriswment collecting
in 10 accordance with the fourth enbodi nent, the

conthrteenppen Guesisdlow. 12 and 13 extending. from the | ower
end part 8d of the contact nenber body 8 to the upper

end PRE tabBfe tibes eRkcAptfon HPT thederhBoditenc 06 ard ;ﬁb&lﬁt invention.
surface 8a contactlng MAth the train wire 35 of

Ho%spev% %e pr%gnl?ei‘n\{e%?g cﬁl é‘l tteefg q? ﬁl’é 8% rvleD tscr%;,?@ n%lélgodlments and

body 8 |s guided to the Iomer end part 8d of th
VagQyst eeél GRS rang oehiangesyan; he rqeiettms% og rtee\;%cémml cqrzzept of the
and 13. As a result, rainwater rarely enters in
présenttumesntiophe train wire 35 and the contact surface of
the contact nenber body 8, so that the | ower contact

sur f gt the AHovetledchibed embadimertyyech bOMY Fo6@R fHned in the current
prevented frombeing worn out rapidly. In addition,

coﬁé{:ﬁﬂg Qﬁtrﬂénwpﬁirs fﬁﬂﬁdaﬁto g ih%gg 1@&053%%@9&1 b§¥15mg a grinding

turn e current collecting ntact

ol S B S BEM LSER 2, P e e

adhering to the cont act nenber body 8 is guided to the
qusﬁ\ﬁ%“r‘mé%oﬁ hape-of grogie mapks madeia hashapser perEpaulayshapsg)
of the contact nmenber body 8 by the three grooves 11, :
12 ainithe3bowndeshabed einbndaments,the gtopvent® 26 arecdnaprived of three or
the train wire 35 and the upper contact surface 8c of

folrhgroowsst atloweeerDeic haderSof dideveafQrmt linidconthasgt numbers The
surface 8b of the contact nenber body 8 can be

t I dition,
B B Ao SO0 fesd NS S mor2 gV ERat ¢ he
three grooves 11, 24 12 and 13 are forned so-as to
extend fromthe | ower end part 8d of the contact
menber
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body 8 to the upper end part 8e thereof, work for
form ng grooves-in the contact nenber body 8 is easy,
so that the work cost involved in nmanufacturing the
current collecting contact nenber 7 is also low 5
CLHIgtpbove is a description of the enbodi nents of the
present invention. However, the present invention is

not |,i ove-describe and

L Vari éu@%gdl?lfécg@ Conqaal{ﬂe% én‘afé)gﬁl d%\ﬁnﬁ%geﬁgod‘e&’ﬁasé%dswce of a
.E@ technlcal concept of the present invention.

veRiflg sg@s it aﬁ%ééﬁairbweé‘ﬁﬁ@l?fr?eﬁ%%( ofethe Kelkjeler and ig .ce@fmed 50 as to
formed in the current 10 collecting contact nenber 7

coliest tleetnie poiwiet from Hegtrapaviterbycmears afestidingncdnyact siithghetrain wire,
grinding nmachine. However, the shape of groove is not

wheteii ted to this V shape. For exanple, the
cross-sectional shape of groove may be made a U shape

o P R 5 ALy ey

enbod nt are
four grooves ver, the nu of grooves is
f“ﬁl?t*“??ﬁ?’%‘ SE"&%%%‘\’/EHJ‘??B‘ECEWC mbsr cftc{:}"grooves 10, 20
may be conprised of two or less or five or nore
grooves. 25 CLAIMS 1. A current collecting contact

menber which is arranged on the side surface of a

2. vehi Thecwtenasolleotihgcentact nfeiber Wedoedihg kdlclni@gal, Wwhéréiathe groove is
of the vehicle, and is configured so as to col | ect '

incBh&F§d thet MEWSWerl erng"ﬁfttﬁ@gxtoﬁaé i ﬂ&sftﬁ‘)n@d’ ommogldébf ik WBper end

contact with the train wherein a gro

f th
o SO RUBEF Y A L1 o

%Ye surface of a
cont act nenber body. 2. The current collecting contact
menber according to claim1, wherein the groove is 10
inclined so that the l-ower end of the groove is
3. posi The segens rrollpetingeeqntast deerplfer taseondingeto elaign logr 2,hwherein the
groove with respect to the travel direction of a
grooebiis feemed so that the upper end of the groove is positioned on a contact surface

which comes into sliding contact with the train wire or under the contact surface.

4. The current collecting contact member according to claim 1 or 3, wherein a
plurality of grooves are formed in the contact-side surface of the contact member body, and
at least two grooves of the plurality of grooves are formed so that they are inclined with

respect to the travel direction, and the inclination directions are opposite to each other.

5. A current collecting contact member which is arranged on the side surface of a
vehicle so. as to face a train wire laid near a track of the vehicle; is.conﬁgured SO as to
collect electric power from the train wire by means of sliding contact with the train wire;
has a lower contact surface and an upper contact surf;ace, which come into sliding contact
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3. The current collecting contact nenber according to
claiml or 2, wherein the groove is fornmed so that
t he upper end of the groove is positioned on a contact
surface 15 which cones into sliding contact with the
1 Al | 0 0 rface. 4. Th

wit] B Bral e PacP GRS SOBEHer HC o oot Sitageaapbpen womn
or, 3, wherein a Iural%} of groqves are forned in

ouf, fhe UBR§Tntast qurfacs i A )év ARG et errentsptiesting g@ptact member
and at |east two grooves of the plurality of grooves

upgide downwhereip t hat they are inclined with 20 respect
to the travel direction, and the inclination

di r eatgrosie axtedpnasidre flomh 3eReradndgfart & thé\cnthét@hémber body is
col l ecting contact nmenmber which is arranged on the

: e i.n e .
Torh L LR sl Rl £EGuAR MEmb bARTaM b lrbblCextending
to_ collect electric, power.fromthe train wre by .
doyat? ony | 47 URRETC Bt RRT OF the 1mmtagt éﬁ“ﬁn%fr%?dyw fomnegd in the
| ower. _contact surface and an upper contact surface,
copfartcdesitace pf hespntactmperabastbady. 26 with the train
wire; and is configured so that after the | ower
contact surface has been worn out, the upper contact
surface is used by turning the current collecting

6. Cont gk ciibRedollettitiy ERtOMEmbP %E&J'rt‘ﬁn? t8 '&%‘ﬁﬁ%, wherein the grobve_
extendi ng upward froma | ower end part of the contact

r [ r i ont act -si de surface.,of .
oA 30! e EROTUR s el 35D 0L UG RE 0% oo i
downwar d. from.an er end part of the contact nenber =
PORBIARE] & theiepitids o R EPPeE GRE R theoaroRy SHith Hapechfo e dravel direction,

contact nenber body. 6. The current collecting contact
anddhmhetoose exerding from e aippersendaprat &siinclited sgrtbantbe lovidr end of the
extending fromthe | ower end part is inclined so that

~ gredve ik pasitiossttlom thet fear gidoof ¢hd appdpaaidtdfane gravve twigh F&dpéct to the

side of the upper end of the groove with respect to
travBleditecaye! direction, and the groove extendi ng from
the upper end part is inclined so that the | ower end
of the groove is positioned on the rear side of the
upper end of the groove with respect to the travel

7. dir e%'e Vtrent collecting contact member according to claim 5 or 6, wherein the
groove extending from the lower end part is formed so that the upper end of the groove is
positioned on the lower contact surface which comes into sliding contact with the train
wire or under the lower contact surface, and the groove extending from the upper end part
is formed so that the lower end of the groove is positioned on the upper contact surface

comes into sliding contact with the train wire or over the upper contact surface.

8. The current collecting contact member according to claim 5 or 7, wherein a

plurality of grooves extending from the lower end part are formed in the contact-side

surface of the contact member body, and also a plurality of grooves extehding from the
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15 7. The current collecting contact nmenber according
to claim5 or 6, wherein the groove extending from
the lower end part is fornmed so that the upper end of
the groove is positioned on the | ower contact surface

upwie‘ﬁa a;%lr% ifdr{}ﬁag i Hedd F 25018 %ﬁ.ltf c\@ otftlhé Q(gxﬁécrt ‘erlrllemlg/er bogy, at least

ower COI’] sur and roo

extendln fr er end rt 20 js forned so that
oW BEOQVGREF ﬂ?rﬂ‘“@‘ﬁ“yt wié’ﬂé%wwr&a frpm; e dewverrendreart g dprmed so
contact surface conmes into sliding contact with the
tha rthe rgropves ase ipclinedt with uisprect dorthadraveludiregion 8nd Thre inclination
current collecting contact nenber according to claimb5
directions avéhepmisite & eqrhwthdri tuyd af legstaovago@ict @f dhaplubdlidyrof grooves
the lower end part are forned in the contact-side 25

ext‘éﬂdlﬁg%npfhetdf)ﬁelcé?ﬂt;ﬁﬁt arlEORRd Ry th@gl%o%ssé}e @nclined vgth respect

plurality of grooves extending fromt upper en

r e surface o

to B8 e B RO TR B e PR OB A gPOE S il
plurality of grooves extending fromthe | ower end part
are formed so that the grooves are inclined with
respect to the travel direction and the inclination
directions are opposite to each other; and at | east
two grooves of the plurality of grooves 5 extending
fromthe upper end part are formed so that the grooves
are inclined with respect to the travel direction and
the inclination directions are opposite to each other.
28
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