DESCRI PTI ON TRAI N | NFORVATI ON TRANSM TTI NG AND RECEI VI NG SYSTEM 5 TECHNI CAL
FI ELD [ 0001] The present invention relates to a train information
transmtting and receiving systemthat controls various kinds of
information and transmts and receives various kinds of information between
vehicles within a 10 fornmed train, so as' to monitor, control, and check
various electric devices nounted on the train. BACKGROUND ART

[ 0002] Conventional |y, anong el ectrimgalcreystiens for an 15 aut onobil e t hat
supply electric power to an electrical device froma direct-current power
source via a sem conductor power converter, there has been an el ectrical

system for aut onpoiy ey fdiaiatinss BluRleGlG NP el g d ofviag,py havi ng
successively concentrically forme roma 20 center, an electric conductive
material, a first insulating material, a sheet electrostatic shielding

mat eri al., i ting material, and a sheet magnetic shiel ding

mat er i al5, ?@&mﬁ rr@l—gflra%m the direct-current power source to the

seni conduct roIOMer ol eft®end Niddlrs iconventdenalc 2% elgetyical system a
principal current is conducted to the electric conductive material, one end

of the el ect’HostwT iOrs HitANAHG: tidtceraral Leg edorimar tieid ted & hgrtowser tprstlent | al
of the sem. gcondyct %iﬁ%‘e%f Ciqpfloq:%agfq[ aeré rjc%a%%%j.oc% the rl?%g:%elt\r'e% shi el di ng

material is connecté casing sem’conduct or ‘power converter
(see, for exanplhe; KRatdnto Dacufitemtatl)on Acthicedrd vefh ities ednvent isonal

el ectri cal stemis grounded at one side. [0003].Patent Docunent 1:
Japane% Pd%%?ﬂeéaﬁﬁqﬁﬁﬂiqﬂ]a%zto monitor, Jontrgl, and check various

electric devices mounted on the train.

BACKGROUND ART
{00027 Conventicnally, among electrical systems for an
15 automobile that supply electric power o an electrical
device from a direct-current power source via a
semiconductor power converter, there has been an electrical
system for automobiles that uses an electric wire that is
formed by having successively concentrically formed from a
20 center, an electric conductive material, a first insulating
material, a sheet electrostatic shielding material, a
second insuiating material, and a sheet magnetic shielding
material, for a wiring from the direct-currenit power source
to the semiconductor power converter. In this conventional
25 electrical system, a principal current is conducted to the
electric conductive material, cne end of the electrostatic
shielding material is connected to a ground potential of
the semiconductor power converter, and one end of the
magnetic shielding material is connected to a casing of the
30 semiconductor power converter (see, for example, Patent
Document 1). A shield of this conventional electrical
system is grounded at one side.

(0003} Patent Document 1: Japanese Patent Application



Lai d-open No. 2002-051403 (FIG 1) DI SCLOSURE OF | NVENTI ON PROBLEM TO BE
SOLVED BY THE | NVENTI ON 5[ 0004] Because railway vehicles are nmounted with
devi ces such as notors and inverters that generate noise, a transm ssion
pat h having a noi se resi stance characteristic needs to be provided to
perform a hi gh-speed transmi ssion of inférmation between these vehicles. To
secure a noise 10 resistance characteristic, a cable having a shielding

|l ayer to shiel@ s\ei:send s uped-gIn4de tr@nsni)ssi on path. [0005] Generally, a
shi el ding layer has an increased shielding effect when the |ayer is
grounded at two respective ends of a cable. However, in railway vehicles,

15 pOtenti3E%éﬁ0§h§QQM?eﬁhﬁﬁwﬁk%'““ constant, and potentials are

di fferent en positions and tines are different. Therefore, when a shield
IS groundePR@BIEMAUY B I0ie/HleSpe CtHE el Neridel Iafy t he body, there is a risk

that a larg unt current flows tq the shield and causes a, byrnout 20
of the shi efm cor ﬁq@%e e el c}]lscqgerfblfrfdfe&méjtnt@rﬁ i %ydces

Parti cul ar | gucmhen wehied am@rie @frdifd anent JomRastd he:pet ent i al

difference beconmes large, and thus this requites attention. [0006] Accordi ng
to the techhidjuidesic ekl mepEtenta 28 ibe wierits tEnventdhered tayovd,: & he

shi el ding | i oqnq . at I - however i.s 1S .a t.echni que
that is suﬁ%%%%%iﬁ%q%% apgﬁf%a ﬁ%)éﬁéaﬁ?%ﬁ%%fﬂéﬁpéﬁﬁ%%gﬁﬁ%¥m%8%§ﬁpnied to a
transm ssi anf patfooiat nfromretdaem hetaseenaonnect.ed velicches suchias a

train. ﬁO[OOO?,In rail way vehicles, a vehicle connection cable is used to

el ectritCal I5° fette 4dj S dred WYY Id8bI1% SahFH 9 ddie ki nds

of electricwigesbunded together i ysed f0/stihe jvghi e connection
cable. Further, 3 to prepare for a case of occurrence of a vehicle accident

or the |ikel0GHere i Ssealesmldeld efhijanpery dables theat an increased

shielding effect when the layer is grounded at two
respective ends of a cabkle. However, in railway vehicles,

15 potentials of a body earth are not constant, and potentials
are different when positions and times are different,
Therefore, when a shield is grounded to a body at the
respective ends of the body, there is a risk that a large
ameunt of current flows to the shield and causes a burnout

20 of the shield. Accordingly, the shield is grounded at only
one end. Particularly, when vehicles are of different
types, the potential difference becomes large, and thus
this reguires attention.
1000e) According to the technigue described in Patent

25  Document 1 mentioned above, the shielding layer is grounded
at only one end; however, this is a technigue that is
supposed to be applied to an automobile, and cannot be
applied te a transmission path of information between
connected vehicles such as a train.

30 [CCO07] In railway vehicles, a vehicle connection cable
is used to electrically connect adjacent vehicles., A
jumper cable having plural kinds of electric wires bundled

together is used for the wvehicle connection cable. Further,



connects signal lines or electric power lines that are m ni num necessary,
to be able to tow vehicles even when 5 these vehicles are in different
formations of different types. [0008] When shielded electric wires are used
for these junper cables, vehicles need to be fornmed by considering the
direction of the junper cables such that®a connection 10 destination of
shi el ding | ayers becones at one position and by not changing the directions

of the vehitd esre@mintk tius 4 hissd oPracddcaldde igicenvemiente atherefere, in
many cases, shielding |ayers are used w thout being connected to anywhere
(wi t hout be?hgtlft ouhtfed)ther anyiviers s 15 & Herefesr €aHies Hhas a probl em
that a shieldi eff f . i.el di : t fficiently

exhi bi t ed. %%%%%%e&%ne%en%{ﬂ%n%?nfi%n agsla%?eoﬁdeg%%qgl\?esgeﬁh%%viae% of the
above problremsimancharesdyect w©of dehelpreegentt dvnweritiicdres $vem obtesai N a train
i nf or mat.i on transm’t.tineg and 20 r .cgringcts stem.that can be used even in

® 15 St

an envi Ponneht®of ' §Er g xSt nidt oS Aidg 55 het i ons and

operations ®©fpaehicles and can transmit information faster than a
conventional speed wi thout rj;guui ring any new devel opnment of a junper cable
for a vehi cl® &ohnectihan 2Bugblaed MEANS ROR WSS NG sPRERIENIJX0GIG]slen or der

to solve t e tion r ob] e ttain the afore t.i pned object, a
train inf orfruat |e83{1 %&térsg’ng‘ﬂle}ﬁtcﬁhégs aane IHrjetgzaoeib\alél r%gogs?nyes é:&r é{:};glo%rl |er¥&q}go one
aspect of tite: piiasentidmventilon jusneonstaniciediuah UG a MLt o

i ncl udg:O information transmtting and receiving apparatuses that are
on

nount e T 20 Ur a5 48, o9 4la\ﬁ’é5}ﬁ%lbé°§ s 't i@ thrdi™n sy
performa tgaidsd QLB PR Y QEESS-d i £OQTdinal Qi Wiitdy eachy qther; first

this is practically inconvenient. Therefore, in many cases,
shielding layers are used without being connected to
anywhere (without being grounded) to anywhere, and

15 therefore this has a problem that a shielding effect of the
shielding layers cannot be sufficiently exhibited.
[0CCe] The present invention has been achieved in view
of the above prcoblems, and an cbiject of the present
invention is to obtain a train information transmitting and

20  receiving system that can be used even in an environment of
large external noise without constraining formations and
operations of vehicles and can transmit information faster
than a conventional speed without reguiring any new
development of a jumper cable for a vehicle cennection

25 cable.

MEANS FOR SOLVING PROBLEM
[0010] In order to solve the aforementioned problem and
attain the aforementioned object, a train information

30  transmitting and receiving system according to one aspect
of the present invention is constructed in such a manner as
to include: information transmitting and receiving

apparatuses that are mounted on each of a plurality of



and second vehicl e-side connectors that are set on both ends of each of the
vehi cl es and respectively have a ground 5 termnal that is grounded to each
of the vehicles and a plurality of signal transm ssion-path term nals;

first and second in-vehicle wiring cables that have a plurality of signal
transm ssion paths that respectively corfhect a plurality of respective
signal transm ssion-path termnals 10 of the first and second vehicl e-side
connect or s aagi ¢ hes | odosamet 1o d ransm id i and feeeivitg igppar at uses, and
shielding | ayers that are grounded to the vehicles and shield the signal
transni ssi ob pPath3t  AhdP BV clie CohiEdtd toPrcablte tah iodhesuntfédstat both
ends, with {hdsiedonandpecond, coneehals dhate [snact Il % nayg connect i on
ground termnals and a plurality of connection-signal transm ssion-path
term nal s capablef cfaddeia tlespedtialedy senyagedanttivegrnouad e er nyalnsi and

with a plurality of signal transnssion-path termnals of the first and
second %0 vté%}fr?:’)r/ré%%i orhetht ,ecgrftf’ r‘?%s‘:ha opqe it lﬁle@oﬁﬁéjptai on- si gnal
transni ssi ogmpaihsc§ hat € Cte Aheseonnestifsiangli daians missionpat h

terminals of the first and second connectors, and has a shielding |ayer
t hat shi el d&c¢hed cormedti Ove gilghdle tTemsd deiadn patehs addizias idohmect ed to

25 only one. o h pectiv onnect.j,o 0 termpals of .the first and
second connéc %%%%ﬁgﬁééﬁaﬁﬁ%%%ﬁ%%ﬁ%%@% %éjlnr?elcn S mat i on
transmtti noland Tteced &/irgs B3 tsivat em@acoordiaigsmics e praese rde deivvents on
provid n effect that it can he used even in an environnment of |arge

ext er niﬁ rsul;‘%: e thoutt OHStISE RN G B ati D SOV TS 285 T&h transmi t

i nformation f@stefr than @ conventipnaly R SPeet VLUt el riig new
devel opnent of a junper cable for 7a vehicle connection cable. BRI EF
DESCRI PTI ONOF IDRAW NGY 3{001{ FIrG aijoFldgd Tt alepiectvehd cdenf iagur at i on of a
typical traj,n infarmtion transmtting and receiving system. [FIG 2] FIG
2 depicts ?hcloen ({gcu}}eatsil&naojf ate{: PANSTR SS1 (?r?t%s’ antd & Xremc'le[

connection cable that is mounted, at both ends, with first

15 and second connectors that respectively have connection
ground terminals and a plurality of connection-signal
transmission-path terminals capable of being respectively
engaged with ground terminals and with a plurality of
signal transmission-path terminals of the first and second

20 vehicle-side connectors, and has a plurality of connection-
signal transmission paths that connect the connection-
signal transmission-path terminals of the first and second
connecters, and has a shilelding layer that shields the
connection-signal transmission paths and is connected to

25 only one of the respective connection ground terminals of

the first and second connectors.

EFFECT OF THE INVENTION

[0011] The train information transmitting and receiving
30 system according to the present invention provides such an

effect that it can be used even in an environment of large

external noise without constraining operations of vehicles

and can transmit information faster than a conventional



path of a train information transmtting and receiving system 10[FIG 3]
FIG 3 is a cross-sectional view of a vehicle connection cable according to
an enbodi ment of the present invention. [FIG 4] FIG 4 is a
cross-sectional view of an unshielded electric wire. 15[FIG 5] FIG 5 is a
cross-sectional view of a shielded electYic wire. [FIG 6] FIG 6 is a
cross-sectional view of a shielded twsted-pair electric wwre. [FIG 7]

FIG 7 is asseassysaeduonadquiewdinar il idadha2} s st ednipid Qe ric
wre. [FIG 8] FIG 8 depicts a general train information transmtting and
recei vi ng syt einV§lIH @ e gjormantiPHepits a general train information
transmtting and receiving system 25[FIG 10] FIG 10 depicts a general
train information transmtting and receiving system [FIG 11] FIG 11
depi cts a geheral DESERIPT NorgmtbrAwINGNsm tting and recei ving system

Fecol vi g SyliE [FG1Ga Bl G lGs Ut T & At Ao o o
transmttingpical train information transmitting and receiving system.
[FIG. 2] FIG. 2 depicts a configuration of a transmission
path of a train information transmitting and receiving
system,

10 [FIG. 3] FIG. 3 is a cross-sectional view of a vehicle
connection cable according to an embodiment cof the present
invention.

[FIG. 4] FIG. 4 is a cross-sectional view of an unshielded
electric wire,

15 [FIG., 5] FIG. 5 is a cross-sectional view of a shielded
electric wire.

[FIG. 6] FIG. & is a cross—sectlicnal view of a shielded
twisted~pair electric wire.
(FPIG. 7] FIG. 7 18 a cross-gectional view of a shielded

20  twisted-pair electric wire.

[FIG. 8] FIG. 8 depicts & general train information
transmitting and receiving system.
[FIG. 9] FIG. 9 depicts a general train information
transmitting and receiving system.

25 [FIG. 101 FIG. 10 depicts a general train information
transmitting and receiving system.

[FIG., 111 FIG. 11 depicts a general train informatiocn
transmitting and receiving system.
[FIG. 12] FIG. 12 depicts a general train information

30  transmitting and receiving system.

[FIG. 13] FIG. 13 depicts a train information transmitting
and receiving system according to the embodiment of the

present invention.



and receiving systemaccording to the enbodi nent of the present invention.
[FIG 14] FIG 14 depicts the train information transmtting and receiving
system according to the enbodi nent of the present invention. 5 EXPLANATI ONS
OF LETTERS OR NUMERALS [0013]10 Information transmtting and receivVving
apparatus 11 Transm ssion path 6 21 First in-vehicle wiring cable
(tw sted-pair 10 electric wire) 2la First vehicle-side connector 21b G ound

termnal 21lcpSignad) transm _§zsi<m(};.npva{£éﬂ e Mfaln informatior22 Second
in-vehicle wiring cable (tw sted-pair 15 electric wire) 22a Second

vehi cl e- si de” &0t b9 220 Grostmidy inet miyRien accobindsitgndine
Lo ss! ORI e A2 SR e BRI (protect on cover) 2025, 35,
87 Insulating | ayer
5 EXPLANATIONS OF LETTERS CR NUMERALS
[0013] 10 Information transmitting and receiving
apparatus
11 Transmission path
21 First in-vehicle wiring cable (twisted-pair
10 electric wire)
2la First vehicle~side connector
21b  Ground terminal
2lc Signal transmission-path terminal
22 Second in-~vehicle wiring cable {twisted-pair
15 electric wire)
22a Second vehicle-side connector
22b Ground terminal
22¢  Signal transmission-path terminal
24, 39, 84 Sheath (protecticn cover)
20 25, 35, 85 Electric wire
26, 36, 86 Shielding layer (protection layer)
27, 37, 38, 87 Insulating layer
32 Unshielded electric wire
33 Shielded electric wire
25 60 Vehicle connecticn cable
61 First connector
6lb Connection ground terminal
6lc Connection-signal transmission-path terminal
€2 Second connector
30 62b Connection ground terminal
6Zzc Connection-signal transmission-path terminal
80 Shielded twisted-pair electric wire

100 Shielding ground wire



32 Unshi el ded electric wire 33 Shielded electric wire 2560

Vehi cl e connection cable 61 First connector 61b Connection ground term nal

61c Connection-signal transm ssion-path term nal 62 Second connector 3062b
Connection ground term nal 62c Connection-signal transm ssion-path term nal
80 Shielded twisted-pair electric wire 100 Shielding ground wire 7 101

Body 200 Train 201 Vehicle 205 Train information transmtting and
receiving 5 system BESRJaMODE(S) FOR CARRYI NG QUT THE | NVENTI ON
200 Train

201 Vehicle
205 Train information transmitting and receiving

5 system

BEST MODE (S) F¥FOR CARRYING QUT THE INVENTION
[0014] Exemplary embodiments of a train information
transmitting and receiving system according to the present
10 invention will be explained below in detail with reference
to the accompanying drawings. The present invention is not
limited to the embodiments.
[0015] Embodiment
FIG. 1 depicts a schematic configuration of a typical
15 train information transmitting and receiving system, and
FIG. 2 depicts a configuration of a transmission path of a
train information transmitting and receiving system.
[0016] As shown in FIG. 1, an information transmitting
and receiving apparatus 10 is mounted on each vehicle 201
20  of a train 200, and information transmitting and receiving
apparatuses 10 that are mounted on adiacent vehicles 201
and 201 are connected to each cother by a transmission path
11.
[0017] As shown in FIG. 2, each transmission path 11
25 connects a first in-vehicle wiring cable 21, a first
vehicle-side connector 2la, a first connector 61, a vehicle
connection cable 60, a sscond connecter 62, a second
vehicle-~side connector 22a, and a second in-vehicle wiring
cable 22.
30 [0018] Each of the information transmitting and
receiving apparatuses 10 is connected to another
information transmitting and receiving apparatus 10 mounted

on an adjacently connected vehicle, via the first in-



[ 0014] Exenpl ary enbodi nents of a train information transmtting and

recei ving system according to the present 10 invention will be expl ai ned
below in detail with reference to the acconpanyi ng drawi ngs. The present
invention is not limted to the enbodi nents. [0015] Enbodinent FIG 1
depicts a schematic configuration of a t¥§pical 15 train information
transmtting and receiving system and FIG 2 depicts a configuration of a

transm ssi ofeRat e Of i ai g at i BT MethONe L+ ANSAAH 1d NG- Ak reggiadmyg system
[0016] As shown in FIG 1, an information transnitting and receiving
appar at us 101#s mdanfedsonc@aedr vahi ¢l e 201 Y0 bila qTHIgT RO @rde

i nfornati onﬁéragﬁgé%%é%ag%zﬁggggyi&g a@gdrsfaéé@%h\;eg}%&ag_sairaee nmount ed on

adj acent vehi ¢l és ar e ‘connec 0 eac er by a transm ssion
path 11. [08dmhéstshoie ] naikd Ghe, seaehd t ranssh ssionpatiy Idal2% caomnects a

first in-vehj W i caple 21, a first _vehicle-side connector 2la, a
first c nnem’@ighl, Trﬂ%’e Y& CHHhETt§ oh- At B0t A seldond cBiineétt ¢ 62, a

second vehi gl-gn8i 8y CONNELLION&2Br1 &N 18 SECONL ddhyehiipl @ Miding cable 22
30[ 0018] Each of the information transmtting and receiving apparatuses 10
i s connect edoteanot heta i 1d oFeimtaon thamsgnd i iy Erel vadtied \d ng Hppar at us 10

nmount ed on jacently connected vehigcle ia,the first, in- 8 vehicle

Wi ring cabl gﬁé%? %ﬁg %?éf(%?gv%%%ef%ﬁ%]iﬁ%eé:%:oénrhae/c oralielal?o%rhtee#]iOrnst%ceonnect or
61, the vehiehecronnectson eabtas 6,60 he Becond wonnectar @hnddiesexiond
vehi cl e-si de connector 22a, and the second in-vehicle wiring cable 22.

5[ 00191 Fhe $7 r 8§ i ePRIRT R connettPrIes jwitdetthy Rirst vehicle-

side connector 2la, and the other is engaged with the
second vehicle-side connecter 22a, thereby connecting the
first in-vehicle wiring cable 21, the vehicle connection
cable 60, and the second in-vehicle wiring cable 22.

15 [0020] FIG. 3 is a cross-sectional view of the vehicle
connection cable 60 according to an embodiment of the
present invention. A djumper cable having plural kinds of
cables bundled tcgether is used for the vehicle connection
cable 60. The vehicle connecticn cable 60 is a bundle of

20  pilural shielded twisted-pair electric wires 80, plural
shielded electric wires 33, and plural unshielded electric
wires 32 that are bundled tcgether, the bundle being
covered with a sheath (a protection cover) 34.

10021 Numbers of electric wires for a vehicle

25 connection cable and layouts and wire diameters of the
electric wires are varied. A vehicle connection cable
according to the present invention is not limited to the
vehicle connection cable 60 according to the present
embodiment.

30 [0022] FIG. 4 is a cross-sectional view of an unshielded
electric wire. The unshielded electric wire 32 is provided
by covering an electric wire 35 with a cylindrical

insulating layer 37.



front end of each vehicle, and the second vehicl e-side connector 22a is set
at a back end of the vehicle. The first and second connectors 61 and 62 are
nmount ed on the vehicle connection cable 60. Either the first connector 61
10 or second connector 62 is engaged with the first vehicl e-side connector
21a, and the other is engaged with the s&cond vehicle-side connector 22a,

t hereby connecting the first in-vehicle wiring cable 21, the vehicle

connection cabbe) 60, and. the; seconedd-yehi ey WFidg cabl erdZded
15[ 0020] FIG 3 is a cross-sectional view of the vehicle connection cable 60

accordi ng t®ladtenbodl hent Dic tHel prkdzemleaveim ivonte &3 dripet el athvi ng
pl ural kinds,o d ther is: used for . hi.cl e connection
cabl e 60. Tlg"ﬁé %/%ﬁ?%%fc%%eécf?%%P%gb‘fhlef%O% g&a uancﬁ%lmg}a/%dp ural shiel ded
tw st ed- pai inebesting Wwyes 8D, @lwrainghited dadselactrg c ayares3B3yi@and
plural unshielded electric wres 32 that are bundl ed together, the bundle
bei ng c%\/er%dswct‘hgﬁ‘%hb@(% (%gp%%@é% iOh TRREAHEBRA TP ke o

electric wges,fofgai vehi glg25 cannectdon cable-and Jrayauiandgre
di anet ers of t%e electric wires are varied. A vehicle connection cable

accordi ng tbayde preseht & nvehtidni¢as!l notsdiatitred tayathedYehi cl e connection

cabl e 60 ac ing t e present enbodi ment. 30[.0022] FI G I
Cross-secti Eﬁéa?&Ci ewo%#@'ané)ulnss hi ef ded’ el ‘ec lrcf%a?ivm‘?le?w %e aunsés&hﬁi%%e%

el ectric W telS2ed-spptovéded: byc coves | ngried wtectdd-oanr ee 3w id wire
cylindrical insulating |layer 37. 4 9 [0023]FIG 5 is a cross-sectional view
of a sHi%el d&d &F eBE TVt Wi $@. PYrHe shi elddd' @l Bttt Wid 35 Stwii@ur ed by

covering the,glectiohire 3% mih: & oyl indrdcal,d nsyl ating.d aysr, 38,
covering the insulating layer 38 wth 5 a shielding |layer 36 fornmed by a
copper wirecplindwelddkeinsnaitylg ndryead Shapel @hd dawdhierg covering the
shiel ding |ayer 36 with g cylindrical insulating layer 38 [O0241FIG, 6 is
2 shielding ayer 86, and covering a periphery of the
15 shielding layer 86 with a sheath (a protection cover} 84.
[0025] The jumper cable used for the vehicle connection
cable 60 that directly connects vehicles is reguired to
have high mechanical strength. Therefore, a hard drawn
copper wire is used at a center of each of the electric
20 wires 35 and 85 within the jumper cable. An annealed
copper wire is twisted together arocund the hard drawn
copper wire, thereby forming the electric wires 35 and 85,
[002€] FIG. 7 depicts a cross section of a shielded
twisted-pair electric wire used for the first and second
25 in-vehicle wiring cables 21 and 22. This twisted-pair
electric wire is structured by twisting together two
insulating electric wires that are formed by covering
peripheries of electric wires 25 and 25 with cylindrical
insulating layers 27 and 27, covering a periphery of the
30  cylindrical insulating layers 27 and 27 with a shielding
layer 26, and covering the shielding layer 26 with a sheath

(a protection cover) 24.

[0027] Generally, shielded cables are tolerant against



twi sted-pair electric wire. The twisted-pair electric wire 10 80 is
structured by twisting two insulating electric wires together that are

el ectric wires 85 and 85 covered with cylindrical insulating |ayers 87 and
87, covering a periphery of the twisted two insulating electric wires with
a shielding |ayer 86, and covering a peridphery of the 15 shielding |ayer 86
with a sheath (a protection cover) 84. [0025] The junper cable used for the
vehi cl e conageti-qn1CABL 8- 60 kbat.directd yr connect spvehicd esidrs Feaquifed to
have hi gh nmechani cal strength Therefore, a hard drawn copper wire is used
at a centereéecéééﬁabfd@hec@$eth@ich@mﬁb@r@shB%haWHIQﬁQQMQ¢Ha1hiﬂ?¢ unper

cable. An a op t d toge the har dramn
copper vmre?p%ﬁlé%ce;%i f%%?nllr{l%{ efs’el‘%\i‘?agf %\nr?ee}s%%d EHS% CﬁﬁJZGﬁ
depicts a CSD,SSlSe@tt@ﬂs’oédapéhj:eéfd@dtltm stetepaiy 2A€CITiEhovd elrusmt;for
the first and second 25 in-vehicle wring cables 21 and 22. This

twi sted-bai f BF8cHFPE wPFe? i STIPFUET UF¥ BRR Wi sERHy & ot Here t wo

insul ating pleeteic wssp5%xo§r@hépé %&m&v&@fé @orﬁ%é%&?%&i
electric wires 25 and 25 With cylindrical insulating layers 27 a
covering a b@@l@heeyd©ﬁ tMEsB@dcgalxmhlﬁﬁﬂrlmmmﬂzﬁ|&@ laysrle@7ianidy 27 with
a shleldlng | aye nd coverin shieldin : 26. wth a sheath (a
protection covér§054 0027 Geher IEF@'LGh % &ﬁ#ﬁ: %ﬁ%?%ﬁ%?t%ﬂ%ﬁ%ﬁiéﬁ ai nst
10 external cogsseruieannbi Yehiald rabmést imuntgsh s g, vari ous el ectri cal
devices that handle a_high voltage or a high frequency, and noise is always
gener atéd. THhe¢et or e, Fihe- shi %@dg%i U TR FC e RITIRE VR T 3 il 22
shown in FI G5, 7; 2F 8- HSEI Of é‘n%ﬁf‘@éﬂé%ﬁ)&' path; w i hin, a yehicl e.
Further, at a portion ere veﬂ es are connected together, the shielded
twi st ed-pai tCeFectri cImi tlee 80rasn sehbetmatel gn uisze:dlérm:rtfamqaamm ssion path
fromanong electric wires th%% consthég %Qe veh%cle coqgectlon cabl e 60.
10[ 0028] FI CE B Y 6792547 ™8 cHianit i ° %‘ra second

vehicle~side connectors 2la and 22a have respective ground

15  terminals 2Z21b and 22b grounded to bodies 101 and 101 of the

aer,
7

vehicles 201 and 201 via shielding ground wires 100 and 1CO,
and have twc (plural) signal transmission-path terminals
Z2lc and 2Z2c, respectively.
[GO30) The first and second in-vehicle wiring cables 21
20 and 22 have plural signal transmission paths (electric
wires) 25 and 25 that respectively connect the respective
two (plural) signal transmission-path terminals 21lc and 22c¢
of the first and second vehicle-side connectors 2la and 22a
and the information transmitting and receiving apparatuses
25 10, and have shielding layers 26 and 26 that are grounded
to the bodies 101 and 101 c¢f the vehicles 201 and 201 and
shield the plural signal transmissgsion paths 25 and 25.
fcC317 A wvehicle connection cable 60a is mounted, at
both ends, with the first and second connectors 61 and 62
30  that have connection ground terminals 61b and 62b and
plural connection-signal transmission-path terminals 6lc
and 62¢ that can be respectively engaged with the ground

terminals 21b and 22b and the plurel signal transmission-



train information transmtting and receiving system [0029]In the train
information transmtting and receiving systemshown in FIG 8, the first
and second vehicl e-side connectors 2la and 22a have respective ground 15
termnals 21b and 22b grounded to bodies 101 and 101 of the vehicles 201
and 201 via shielding ground wires 100 dnd 100, and have two (plural)
signal transm ssion-path termnals 21c and 22c, respectively. [0030] The

first and S@Q@HdtéﬂmYEE'lLé‘«' o1 Wi £hag, sables. 24 20, anch 22 havs, ol el - 5ignal
transm ssion paths (electric wres) 25 and 25 that respectively connect the

respective ﬁmée(ppnﬁatyogﬁgﬁéﬁ #RAN3HE ssion- pat hdes niinal s Rdcednok 22¢  of
the first a d igle: e_connectors 2l1a and 22a. and. t he
- on R R B R S SRR L D B BRI AL o

i nformation tFransnitt and-recei
shi el ding | ayensm%sa@ﬂ @@th@a% asgd g8 buniled ¢ontder bai gs1.3641 and 101 of
the vehicles 201 and 201 and shield the plural signal transm ssion paths 25

and 25. TO00%2}RASGEhPRT &1 ¢oRhekt 1A Labl @0 60T stoliHtes® @< bt ®Hes, with
the first apd §§&099r§9n£'§&t9éé 63 and62; 30, that. have, connect i on ground

terminals 61b and 62b and pl ural connecti on- si gna al'transm ssion- pat h
term nal s 6dtciandiB@clehar &énthmmrespebd$thq ehgage dwitdet hengr ound

t Is 21b_and 22b and_th - 11 path
Lot i nal s 21695R0 25870 PheCF | FEt Ak SBRON VBN of 5. SR Cofhact or s 21a

and 22a, andotRctudesithe imisietopai togheetsis o randsthat has plural
connection-signal transm ssion paths 85 and 85 that connect the plural 5

connectliton- §Ygpal t r ahls®t s&% onipatihe t eF i hal o Ges aken 62¢wimithiel 19 r st and
second Conngﬁaofécgﬁvfﬁg égst@ﬂdsﬁown in FIG. 8, at two positions of

both ends of the shielded twisted-pair electric wire 80 of
the vehicle connection cable 60a, the shielding layer 86 is
grounded to the bedies 101 and 101 via the connection

15 ground terminals 6lb and 62b of the first and second
connectors 61 and 62, the ground terminals 21b and 22b of
the first and second vehicle-side connectors 2la and 22a,
and the shielding ground wires 100 and 100.

[0033] In the train information transmitting and

20  receiving system shown in FIG. 8, in railway vehicles in
which potentials of bodies are not constant depending on
positions, there is a risk that a large amount of current
flows to the shielding layer 86 and causes a burnout of the
shielding layer 86.

25 [0034] In the train information transmitting and
receliving system shown in FIG. 2, at only one positiocn of
one side of the shielded twisted-pailr electric wire 80 of
the vehicle connection cable 60, the shielding layer 86 is
grounded to the body 101 wvia the connection ground terminal

30 6lb of the first connector 61, the ground terminal 21k of
the first vehicle-side connector 2la, and the shielding
ground wire 100.

[0035) FIG. 10 depicts a state that the vehicle



shielding layer 86 that shields the plural connection-signal transm ssion
paths 85 and 85 and is connected to both the first and second connectors 61
and 62. 10[0032] That is, in the train information transmtting and
receiving systemshown in FIG 8, at two positions of both ends of the
shiel ded twi sted-pair electric wire 80 &2 the vehicle connection cable 60a,
the shielding |ayer 86 is grounded to the bodies 101 and 101 via the

connection 15,gkreundnt LAl Baks @ébcéﬂﬂeéggdoiotQed{fééﬁlé%mbﬁﬁggpga to
connectors 61 and 62, the ground termnals 21b and 22b of the first and

second veh|éhéisﬂdeacoﬂneeﬁbngnZaaaaﬂdSQan andi'tGe $hi eldi nlyl grouade wi r es
100 and 100 the train,nforpation transmtting .and 2 ecei vi ng
systen1shomm |nggﬁ%§8é a¥% H yl§eﬁ? |%§OP%g%§?%% %%%éﬁf %Igo%f hodi es
are not conah@nbldépendlng on p05|tions, there is a risk that a |l arge

anount of current flows to the shielding |ayer 86 and causes a burnout of
the shi et di hg°Payer 867 2BEOO3B]EATIAR FFafh FAPORNkEi bHCt rhhsmitting and

recei ving smg&smw@hwlﬂ gxt@E%QP | Yo£he PQSérE!i:PI' 9L-one. sige of the

shiel ded tw sted-pair electric wre e vehicle connection cable 60,
t he shleldlﬁglbayeng86ayergﬁéunﬂeﬂheovehECb@dgoﬂﬁécwlant@@bb©n®@ci$on
gr ound ternln 30 6 b .of ihe fir t conpect or round, term nal 21b

of the first® veﬂF@F% %Pde Bnﬁ%ﬁt F#2iar" ﬂﬁm?ﬁéé%h?E?%?%btb+%%nﬂ”%nre 100.

[0035] FI G 18cdepisSsssbat enbhat i hherwehd ¢l gned2tgOnneestoNogabl €189 is
connected to a direction opposite to that in a connection state shown in
FIG 9.10n ¥Rhscdeate] #hecBanetdi ngheayern8eticgn notcegretinded®to the body

101 at any shegecPLONSOLLR.tbeoganneeLion st at e shong L0,FLG 0. an ef fect

of shielding external noise Is sm ecause the shi el ding t he
vehi cl e conmectionncebte B0, i snneffgrounfleshitéhdihe ¢xedmmahfoshmsion
transnittin% and rei£IV|n% ggtfn1shown in FIG 9, when the direction of
the 10 vehi &f&°281e ge #B DORRREL FonthRtolestif SOWSANet? T on state
shown in Fl&add. showhhenconpecipon state shown in FIG 11, an effect of
shielding external noise is also small in a simlar manner to that in the
connectlion $t&feé! showhici peF & dosufficient external-noise shielding

effect by securing the ground state shown in FIG., &, the
vehicles 201 need to be connected together, considering not
only the directicn of the vehicle connection cable €0 but
the directiocns of the vehicles 201 as well.

20 [0038] In the train information transmitting and
receiving system shown in FIG. 12, the shielding laver 86
of the shielded twisted-pair electric wire 80 of a vehicle
connection cable 60b is not grounded to the body. The same
connection state is cbtained even when the direction of the

25 wvehicle connection cable 60b and the direction of the
vehicle 201 are changed. Therefore, in a connection
operation of the frain 200, it is not necessary to consider
the directicn of the vehicle connection cable 60b and the
direction of the wvehicle 201. However, this connection

30 state is similar to the connection states shown in FIGS. 10
and 11 in that a sufficient external-noise shielding effect
cannot be obtained.

[0039] FIGS. 13 and 14 depict a train information



15[ 0037] To obtain a sufficient external -noise shielding effect by securing
the ground state shown in FIG 9, the vehicles 201 need to be connected

t oget her, considering not only the direction of the vehicle connection
cable 60 but the directions of the vehicles 201 as well. 20[0038]In the
train information transnitting and receil¥i ng system shown in FIG 12, the
shielding | ayer 86 of the shielded twi sted-pair electric wire 80 of a

vehi cl e conpegtban: cap ea@@brééeﬁ@ﬁn@ré)%@@&ﬁj i%ti@c@&ﬂ%%R@ Sadre

connection state i s obfained even when the direction of t e 25 vehicle
connecti on eabbdiBobt apll the mEieecti omointhen vehiel €201 ar & hangbd.

Ther ef or e, e on.o at f th train 200, it.1is not ecessary
to considerkﬁﬁefggggcgééng% 53 %e %e hict e connec??%ﬁF%%. gh%dg1 % h

di rection thhheay@hrﬁéﬁeQﬂﬂvel@mﬁwﬁratt%mﬁhGaﬂﬂeGiiCﬂhéﬂkéﬁﬁﬁétiﬁeSIn1|ar
to the connectlon states shown in FIGS. 10 and 11 in that a sufficient
ext er nal> not 8B1chfel 4V hgref ettt Rarmothder obterhets 003y Fisinsiand 14

depict a trajp wm@@tgp@unéédt{@n@%tﬁwge@nﬁof%@M@ﬂ St/ Stien 205
according to the enbodi rent of the present 1nvention. As shomn in FIG 13,

the first andhsetond?¥ehind e2&] delxonmectlorsl @lag agudb @24 whats af@® and
respectlvel¥ bot h nds of the res ectbge 5 vehlcles 201 and 201 have

t he respectlv g?%%n%aY%r %af%saﬁfF%ﬂﬁi biiited 0" the bodi es 101 and

101 of the vehhehess 20d-gneh 20drviga tHez Bhi sh@i 7y ground wires 100 and 100,
and have t he reSfectlve two (plural) signal transm ssion-path term nals 21c

and 22¢9 10f9049] The Fh¢sfiarid %%o?ﬂ:@wv@m‘&@%@mgr%|@ms ahd 22
have the plural»signal M@n;gﬂ;zsgi 0§ @@g A QG 25,4 ?gtﬂse%(?éaa'ei

connect the respective two ural transm ssi path termnals 21c
and 22c of th@tfr@spe@mdvsbgandnwmmxﬁmﬁsreﬁpemm&m&ﬂtw& 2llauand) 22a and t he

15 informati on t ansmttjng, and receivin tus and have, t he
Shi el ding | SYEPE. S0 NI DEot AP o Ot ot b b K o g 105 of
the vehi cl esn@0de ameh 20dn aige sd @4 %éﬂ%@&é&@'zﬁé%&h transid ssion paths 25

and 25.
15  information transmitting and receiving apparatuses 10, and

have the shielding lavers 26 and 26 that are grounded to
the bodies 101 and 101 of the wvehicles 201 and 201 and
shield the plural signal transmission paths 25 and 25.
[0041] The wvehicle connection cable 60 is mounted, at

20 both ends, with the first and second connectors 61 and 62
respectively that have the connection ground terminals 6€lb
and 62b and the plural connection-signal transmissicn-path
terminals élc and 6Zc¢c that can be respectively engaged with
the ground terminals 21b and 22b and the plural signal

25 transmissicn-path terminals 2lc and 22c¢ of the first and
second wvehicle-side connectors Zla and 22a, and includes
the twisted-pair electric wire 80 that has the plural
connection-signal transmission paths 85 and 85 that connect
the plural connection-signal transmission-path terminals

30 6lc and 62c¢ of the first and second connectors 61 and 62,
and the shielding layer 86 that shields the plural
connection-signal transmissicn paths 85 and 85 and is

connected to only one of connection ground terminals 6lb



[ 0041] The vehicle connection cable 60 is nmounted, at 20 both ends, with the
first and second connectors 61 and 62 respectively that have the connection
ground term nals 61b and 62b and the plural connection-signal

transm ssion-path termnals 61c and 62c that can be respectively engaged
with the ground terminals 21b and 22b and the plural signal 25

transm ssion-path termnals 21c and 22c of the first and second

vehi cl e- si dgngopNECEOr 8h2lae §P8-220 ANEst Nhades-dhe d.st@dspaig el ectric
wire 80 that has the plural connection-signal transm ssion paths 85 and 85

t hat connec#n€h€<pl ural connection-signal transm ssion-path terminals 30

61c and 62c he fil a seco connect o n ggg.the shi el di ng
| ayer 86 th t%ﬁsl%nJ el dsh?%lte g?Uraﬁ? g%%n@%%%n%é?%%ﬁ&a%rﬁ% SSi otntjp%q hs 85
and 85 and asdcoanettéedgtoyondy bDhe afcecomnhection:igs adrekder m nals 61b 14

and 62b of the respective first_and second connectors 61 and 62. [0042] That

is, in the EFEPATARor FREYON R r&hem t1i nghant TRt W nf X578t & 2bsthe

accordi ng teyiBe-presente p-£NBOdi FEAL SHOM b G ed 3o i shi el ding layer
86 of the twi sted-pair electric wire 80 is connected to the connection

ground ternfaaneelbonfcrhendnec(fingt )t Ponmectlior @le anfth §st hotorwmmiect ed t o
t he connectjion ound term nal 62b of the other (second) connector 62, of
t he vehicleégoa%%nh%c??gnc%%% %F%%.tfOH%%]%?P??ﬁé%ﬁ?mﬁr%ﬁﬂérk%ﬁmﬁqﬁgside of
the vehi cl e621204f anide 28dhet hessbbed di g oumd & § est 100 aneh 00 t hat are

grounded to the bodies 101 and 101 are connected to the ground termnals
21b and YR22pC R ¢Rel VenFePES sPde connectors 15 21a and 22a, respectively. In

this state, yhes)the irsicand,second, connectors; 41 and 62 pf, the yehicle

connection cable 60 are respectively connected to the first and second

vehi cl e- si deCtommeéct 0t s 2ia zimte 22,0 tdreowhi el diey 1@y ean@6L0G wonnected to

only the bogy, 101, at00e, side, 2010044 G, 34 fEPi e, 2 State, that, the
ground terminals Z1b and 22b of the vehicle-side connectors

15  2la and 2Z2a, respectively. In this state, when the first
and second connectors 61 and €62 of the vehicle connection
cable 60 are respectively connected to the first and second
vehicle-side connectors 2la and 22a, the shielding layer 86
is connected to only the body 101 at one side.

20 [0044] FIG. 14 depicts a state that the vehicle
connection cabkle 60 is connected to a directicn cpposite to
that in the connection state shown in FIG. 13. Even in
this state, the shielding layer 86 is connected %tc only the
body 101 at one side. In this manner, the shielding layer

25 86 of the vehicle connection cable 60 can be connected to
only the body 101 of cne side, even when the directions of
the vehicle connection cable 60 and the vehicles 201 and
201 are not considered.

F0045] As for a connection-signal transmission path of

30 the vehicle connection cable 60, plural shielded electric
wires 33 can be alsc used instead of the twisted-pair

electric wire B80O.

[0046)] According to the train infermation transmitting



connection cable 60 is connected to a direction opposite to that in the
connection state shown in FIG 13. Even in this state, the shielding |ayer
86 is connected to only the body 102 at one side. In this nmanner, the
shielding layer 25 86 of the vehicle connection cable 60 can be connected
to only the body 101 of one side, even When the directions of the vehicle
connection cable 60 and the vehicles 201 and 201 are not consi dered.

[0045] As fog,a £ORREELLONs$LGnRl -4 ansmission hath ofp 30 e ve\%veql e
al so used

connection cable 60, plural shielded electric wres 33 can be
i nst ead of vhenthst edfpanat ebrect rdcsmi riel80. arfdoAB]dotiordianpammttureed rai n

information,transmttin 15 and receiyving ,system.205 of .t resent,
onbodt ment . Bvan i i AR B R E s Rt b, T
appar at usesidfo anght 16n mMosiné £6h oftiseparad e vehial 88 2 Horatwh 208 tdansim t
information to each other via the vehicle connection cable 5 60,

i nf or matd on®ean! HEC¥TaRseR t ¢ Fasternahbhnt e coriient 'Ol Speed by securing
a sufficien shi [ - ol it t ' ing the
rofTefCloRt] SRS AP SUEAR St Rl Sana N 1O

direction o e vehicle on ca of the
vehi cl es 204handd 204 . e:A10e 1NDUSTRI Ab. wARPLG GABE dul sid 4 0047 | Ase diisord thieth above,

the train information transmtting and receiVving system according to the
bresent. vt TEn TEHEH ToMS Gl T A Grd T i Tr e eIt g 15
receiving sysé epeioriactr@ e wd ch vehicle formati ons are changed. 16

10
INDUSTRTAL APPLICABILITY
[0047] As described above, the train information
transmitting and receiving system according to the present
invention is useful as a train information transmitting and
15 receiving system for a train of which vehicle formations

are changed.



CLAIM5S 1. A train information transmtting and receiving system conpri sing:
information transmtting and receiving apparatuses 5 that are nounted on
each of a plurality of vehicles constituting a train and performa train

i nformation process in coordination with each other; first and
second vehicl e-side connectors that areirespectively set on both ends of
each of the vehicles and 10 respectively have a ground termnal that is
grounded to each of the vehicles and aplial ity of signal

transm ssion-path termnals; first and second in-vehicle wring
cabl es that Zhavefatpkuralnfgroftsdbgnatatsanshissi ond patdtsithag sespectivel y
15 connect a_plurality of respective signal transm ssion-path term nals of
the first afd second?vehicl e-side connectors and the information

transmtting andinegenytNgn appan abUsesng aneld shéed v Ny | i sathads are
grounded to the vehicles and shield the signal_ transm ssion paths; and 20a
vehi cl e TonhBeti BAecaBretefabni S2adunt ed, PhETdbi Y enlisveii ¢+ irst and

second_conneghgt schakar eSPECTAvehy hayeoconnection groynd { sryinals and a

plurality of connection-signal transm ssion-path term nals capabl e of being
respecti vel prengageiinwcdhrginandot enhimaésclandtmeéth a 25 plurality of
si gnal transnission-gath termnal s he first and second vehicle-side

f
connectors, and ha5® %Tﬁr3???930Yegbﬁ%%6??%%-%?@%%?t??%n 5st%h pat hs

that connectetpeceonnegt sen-shapatnt £30S M 5S40 Pat hefervamad b= of 5 tde first
and second connectors, and has a shielding 30 |layer that shields the

connectliton- 5¢ghartivansniase on pathad aherhsnebnileet et tOr @At §ednc of t he
respective gooRegt! ofe 0Nt LT aal sy PloL Ny 145t AR, Pecond connectors.

transmission-path terminals;
first and second in-vehicle wiring cables that have a

plurality of signal transmission paths that respectively

15 connect a plurality of respective signal transmission-path
terminals of the first and second vehicle-side connectors
and the information transmitting and receiving apparatuses,
and shielding layers that are grounded to the vehicles and
shield the signal transmission paths; and

20 a vehicle connection cable that is mounted, at both
ends, with first and second connectors that respectively
have connection ground terminals and a plurality of
connection~signal transmission-path terminals capable of
being respectively engaged with greound terminals and with a

25 plurality of signal transmission-path terminals of the
first and second vehicle-side connectors, and has a
plurality of connection-signal transmission paths that
connect the connection-signal transmissicn-path terminals
of the first and second connecters, and has a shielding

30 layer that shields the connection-signal transmission paths
and is connected te only one of the respective connection

ground terminals of the first and second connectors.



2. The train information transmtting and receiving systemaccording to
claim1, wherein the first and second in-vehicle wiring cables and the
vehi cl e connection cable have a twisted-pair electric wire as a signal
transm ssion 5 path. 3. The train information transmtting and receiving
system according to claim1, wherein theéfirst and second in-vehicle wiring
cabl es and the vehicle connection cable 10 have a plurality of shiel ded

electric wipes asng signal 1 LFAPSAL SShOP PN tting and receiving

10

system according to claim 1, wherein the first and second
in-vehicle wiring cables and the vehicle connection cable
have a twisted-pair electric wire as a signal transmission

path.

3. The train information transmitting and receiving
system according to claim 1, wherein the first and second
in-vehicle wiring cables and the vehicle connection cable
have a plurality of shielded electric wires as a signal

transmission path.



