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1 DESCRI PTI ON TRAI N CONFI GURATI ON RECOGNI TI ON SYSTEM
AND TRAI N CONFI GURATI ON RECOGNI TI ON APPARATUS 5
TECHNI CAL FI ELD [ 0001] The present invention rel ates
to a train configuration recognition systemand a
train configuration recognitijon apparatus that have a
function of automatically 10 recogni zing a
configuration of a train in which a plurality of
railway carriages are qug§§3QﬁﬁﬁWkr BACKGROUND ART
[ 0002] A conmuni cation apparatus for rail way carriages
15 that has conventionally been known i ncl udes:

conf i gURATN oQONBDREVRATION RECOGRAVION &ﬁSTﬁMeﬁmacﬁRAIN

gaf:chrﬁgs aﬁ%ﬁ#ﬁgﬁﬁgﬁggﬁﬁggwdQ¢ﬁ§gﬁfss|on pat d aﬁd

a swtch that disconnects input/output signals to and
fromthe switching 20 hub. The comruni cati on appar at us

ﬁ@@ﬁNLQAHxﬂ%ﬂﬂﬂ e to recognize a configuration of a
iotiod 10y COAl @lilddag . AARTEARiCAl 1R L RSt @aaiand

omnstrean1 tions o transm ssi on path by
cmmm&mgunu;ummjnécmgmmﬂmdn mgstb@.and chr@angconﬁag@mation

Docunent 1 listed helo 2 0003]

EEFATRIAO 0 FPRGS Sieu sy DA ﬁafun%ﬁonagés automatically
4grkRed righ aPRlcei fdeGu R ok of @idaumes navdicavel gadirality
by using the sw tchi'ng hub that configures

odnradileal earappacst @ges Jedngs tedeaderone-t o- one

comuni cations. In addition, no master comruni cation

30 apparatus is provided so that it is possible to
BGEWEHDUN@OmmHnication halts within the carriages and

i nprove the reliability of the system [O 4]
PR0eR Doc BmsPMmEn LEa5408s @PPAFaISASHT CadilyRY carriages

that has conventionally been known includes: a
configuration controlling unit having an interface that
uses a carrier sense multiple access method; a switching
hub that branches a transmission path; and a switch that
disconnects input/output signals to and from the switching
hub. The communication apparatus makes it possible to
recognize a configuration of a train by controlling
communications in upstream and downstream directions of the
transmission path by connecting and disconnecting the
switch (e.g., Patent Document 1 listed below).

[0003] In the communication apparatus for railway
carriages described in Patent Document 1, failures are
avoided by using the switching hub that configures
communication apparatuses so as to have one-to-one
communications. In addition, no master communication
apparatus is provided so that it is possible to prevent
communication halts within the carriages and to improve the
reliability of the system.

[0004] Patent Document 1l: Japanese Patent Application



10

15

20

25

30

2 Laid-Open No. 2005-117373 DI SCLOSURE OF | NVENTI ON
PROBLEM TO BE SOLVED BY THE | NVENTI ON 5 [ 0005] The
comuni cation apparatus for railway carriages

descri bed in Patent Docunment 1 uses a nethod by which
the connection rel ationships xanong the carriages are
detected by utilizing a transm ssion function between
t he conmuni cati on apparatuses so that it is possible

@ 18y GRedu g9 -z @ Gve Idontidgur ation of the train. Thus,

a problem arises where, in the case where a failure
has occurred in a communi cati on apparatus, the
tDIHTIOSSRNE O ANVENTIses the carriage in which the

| i ' ilure is
FRERET0 3 TR it el soe 15
tivgyoefior e heeomRemRSGHte.or CRPRIratasc e wWailwady carriages
problem it is conceivable to_wutilize regularities in
Sesarigedc 3af iFgieRt Aesugientn k Wée%mﬁwﬁsgygﬁ@d% the
t I X ‘) i ry j
o SR P ] SRS e e Becected
gyC e driiziyoc @nftirgursed. s s osw dhung trizmn ére tivesn ttie

carriage caonfigurati ons and the nunber.s assi gned to
BRETEL EATEGES SRR TSR 11T Thud® RO g TO
RRIIPi& el helsRnifligh Hadedrt @ S@ihee tirdg nir olihel®, a problem

[0007] In view of the circunstances described above, .
arisgs whege, objnedtheoicasiee Wiegse®t fiadvems &ast @ccurred in a

I QVi t.rai figuratio iL:i.Qn t
SR B prBhr Y Esn o s eRl 52 BFeaiRes the
idarfaasiebli® th i chuttbrRidotaiind datdegniappaaatus having the
configuration of _a train,, .including carriages that,

dea 1NGE dgpatiséadiiefaviang IS ERRFFICA Cdnd eelCREEd 356
LYt 8% dohelsN®sdhideage configurations and the
nunber s assigneg to the carriages. MEANS FOR SOLVI NG
PROBEEM To cope with this problem, it is conceivable to
utilize regularities in carriage configurations or in the
numbers assigned to the carriages; however, railway
carriages used in, for example, Europe and North America
are not necessarily configured in such a manner that the
carriage configurations and the numbers assigned to the
carriages have regqgularities. Thus, it is not possible to
use this idea to solve the problem.

[0007] In view of the circumstances described above, it
is an object of the present invention to provide a train
configuration recognition system and a train configuration
recognition apparatus that make it possible to
automatically recognize a configuration of a train,
including carriages that are not capable of having
communications related to regularities in the carriage

configurations and the numbers assigned to the carriages.

MEANS FOR SOLVING PROBLEM
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3 [0008] To solve the above described problemand to
achi eve the above described object, the train
configuration recognition systemaccording to the
present invention is a train configuration
recognition systemfor recognizing a 5 configuration
of a train configured with a p?urality of carriages
that are joined together while carriage groug;}F each
r

neRRO%p of BosFAbYR ERE rakgjee cfetabliord mpFed 323 e's°
A & USed A%e U LSe &gﬁhffﬁéﬁ'%Eﬁgégyr@ﬁéoeréfﬁogghfigﬁration

system conprising: train end ectl on swtches that
arecddhiespecs yyedy gprovidiong ato tvioe epussefit etnenfion is a
the carriage [ OUps and each, of which if confi gured

S 3t CH LR EEE Lo G FHOTREY R TESCPBITY BrGTHar2ng @

U¥h £ gl PO £ Fd AL HF PP Scon B1 ik d@wi®h 8 plurality of
correspondi ng one of the two ends and so that the

AR BagPoi That ereofoined | LRERILhE T okl ©f CaX Hrgq 59roups
car e, 0r oupsc | 0 j e .
A RS 8 A PHER ( L DR et PRIk Mo PO Bh s ages
RI 6 it | B it & r ati e | e Siue heen friigumes t 1 drat re@bgrediction

of the two ends, of each of %h; carrjage groups, one
TP T £ AR T BE i TP ThePn b1 FHRETT S PR et qbrTe
SV 4,5d1es: ¥ 81 ¢ PRSEE Bl T e Undd dhePd loPfthe carriage

transm ssion |1 nes, whereas other end of the
corausp ot eponeo Hiwhieh tisi errfiduke@c3d orhaini a ckriztact

:qu]ﬁggt?ntgﬁ%ee%; ;J?%O%QQ% ijg%rgarl%q?etlpeari ror?éc 5){ ?%r}?]én é§‘£?f‘age groups

on recogni

appay HNSESt € af e f radpetding govotethed newo ddrideramnd so
one of the carriages and that 25 recognize, the
ddHh ditatGUn At (BRint ditereplered rrlmedrit (mng rof (Pther

SEILL QU214 05 ceom 4y Ul e saplolsy SHOSEE o
vivdiendde 4 reainy ehdeeacmnidside i ool ige araerided in
SRLLLEn SRR uses Ll udee: 5 peiel SHRILY. LRleras or
thth G e HESRESt 1 Al Yo S | eshd edd@&Pa redresponding one
transm ssion |ines

of the train end detection switches is connected to one of
the pair of transmission lines, whereas other end of the
corresponding one of the train end detection switches is
connected to other of the pair of transmission lines; and
train configuration recognition apparatuses each of which
is provided in a different one of the carriages and that
recognize the configuration of the train, wherein one of
the train configuration recognition apparatuses controls
others of the train configuration recognition apparatuses
within the train, and each of the train configuration
recognition apparatuses includes: a power supply that
outputs a direct current; first and second switches that
are respectively inserted in the pair of transmission lines

and that are configured so as to switch between (a) a state

in which the power supply is inserted between the pair of



10

15

20

25

30

and that are configured so as to switch between (a) a
state in which the power supply is inserted between
the pair of 4 transmssion |ines, and also, the pair
of transm ssion |ines are segnented and (b) another
state in which the power supply is not inserted; a
resistor that is inserted in at | east one of the pair
of transm ssion |ines; 5 vol tage detector that

FEASFIES SA OROLLAGS 1 b@ﬁﬁeéﬁr%e the pPaldt ofr Axemsadissdon
hi;nes %Eeeéggm%%tggt%ﬁﬁnq% n%ﬁ%e&e%%%E%ran #d R the

controlTing ch the vol tages havi ng been
peasur stppy vt ie woltt dgeederest ar rase sitgput-hand ishdnserted

rrecogni.zes the confiqurati,on qof .the train _an nt.rql s
fhe 2 %OlFFF§t°§ﬁd°Eh§%§e€8ﬁ§:gﬁ Hﬁﬁgfmlﬁséﬁghqén%aﬁn%r
Rat ahlRere telct c@nhha@Néhela@@dtelson Wd&&b@etb%tM@%mnthe pair
where "t he power supply is inserted between the

pal
off ttp:an§m1§§|1@n Limes. at1§aEﬂ3FEéTbgthTﬁEdlsl\I9IfN'Flh9\lreSlStor ;
90091 The 13l fconfigy f%ﬁ%hf 2500ih RSy $E%Tng been

accordlng 0~ an aspect o resent 1 nvention
mealsudes by ahe endtdgbedbt@ntym aclee s nichudit aade thedd
f or detectlngg ends . the fr nt and the rear

|

SRISPROrea A AORIATBOSEACH OF WAFchiPInCaRA GaPEaods the

a3t ra ,antRet sRRLAY hetedks ip Guesed mhne@di’ LAGES there
are not joined together. At each of two ends of each

ok cadyi age gosapsonowstdis &he¢ tireiot WhereekdicoPoWes
d d
eI A OeE e RASEREY 0 SoRa tAng & B “UERL s Jenes-

a pair of transmission lines that are provided in the
train. First and second switches that are
respectively inserted in the pair transm ssion |ines

WE%E%%nE@g%ﬁ%dlﬁgEs%Ibg swtch between (a) a state in
h

a power supply is inserted between the
(080971 ssi Thel itmedin awdfiksea ttiloa p@npg@ﬂt3©n system

LEStetisol o0 Lues 28 SSusn! S0 ol (U, RO 45kaltes
€At holkndS detection switches that are used for detecting
ends (i.e., the front and the rear ends) of a train and
each of which is configured so that a contact point thereof
is closed if carriages are not joined together. At each of
two ends of each of carriage groups, one end and the other
end of the corresponding one of the train end detection
switches are respectively connected to one and the other of
a pair of transmission lines that are provided in the train.
First and second switches that are respectively inserted in
the pair transmission lines are configured so as to switch
between (a) a state in which a power supply is inserted
between the transmission lines, and also, the pair of
transmission lines are segmented and (b) another state in
which the power supply is not inserted. While control is
being exercised so that there is only one location within

the train where the power supply is inserted between the
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bei ng exercised so that there is only one | ocation
wthin the train where the power supply is inserted
between the 5 pair of transm ssion |lines, a voltage
between the one-end side of a resistor and a
reference end and a voltage ketween the other-end
side of the resistor and the reference end are
measured, the resistor being ins%{ted Ep 5 at

| east
BRAToP Tt k& PAM SEH Oy dAdifiSss P AHHREE, PSSt e qng-end
RIZRI Rlee ol Q8ERQH chgldt %Ie e igWeatdnen 20l herdiraige

based on the neasured vol tages. Consequently, an
adtaeagehes oeheetnds sade @fedhshaes listors apek s e

to_ automatically recognize the conf.iguratij f. ¢ ;
tRLererts eRe GdengeEs ngeghﬁhgﬁséﬁe%ﬁb%egg aﬁ%é%%ted i
ARV i1RE s tC OHBURIEC &hieORS ire ot et anenieguloar iltings i md Ithat it
carriage configurations and the nunbers assigned to

tilse Possibdgedo TBRIER IBESERISP PO iGr TERA e train
%%%]égl o4l Pnel m'g‘f’a RALYAG agfe.s‘? sghemRiduentiifuctiy e of

train configuration recognition systemaccording to
advaerhegdionsnte fafe dthd spredamivednwhetrieorit BlsGpogsidle to

di agram for _illustrat,ing struct.ure and_a nnect i
RUGEME LRIl EERATHR iTOF 6 @Wﬁ%&%%ﬁ% Lia i
266N RY R riMe REedHERIre Mde cApable dragaing an
exanple of a trai'n configuration used for explaining
gopriundicpité oofs aeleded For o arddd@s titofkhsr se&dsage
FIG_.4 is.a tabl e of .ex I of. v

SO AEHTRTRTN POSLITE FIBREe AT A ont qurat o hes-
illustrated in FIG 3. FIG 5 is a diagramfor
explainingﬁﬁn operation_in the configuration

PELEGNIDESER IFTION OF PRAWINGSS 4 diagramillustrating
SO, o R 0 2 WD Y4 Weltnhae s ucrure of
train configuration recognition system according to an
embodiment of the present invention.

FIG. 2 is a diagram for illustrating a structure and a
connection mode of train configuration recognition
apparatuses according to the embodiment.

FIG. 3 is a diagram of an example of a train
configﬁration used for explaining a principle of a
configuration recognition process.

FIG. 4 is a table of examples of measured voltages and
recognition results from the train configuration
illustrated in FIG. 3.

FIG. 5 is a diagram for explaining an operation in the
configuration recognition process.

FIG. 6 is a diagram illustrating a state of a circuit
in a situation where a conduction failure has occurred in
an automatic coupler.

FIG. 7-1 is a diagram for explaining a measuring

operation that is performed in the case where a conduction
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an automatic coupler. FIG 7-1 is a diagramfor
explaining a neasuring operation that is perforned in
the case where a conduction 6 failure has occurred in
an automatic coupler (steps 21 to 23). FIG 7-2 is
anot her di agram for explaining the neasuring
operation that is perforned in the case where a

conduction failure s, occurred i an aut natl
&augiee Iy a&@&%%ﬁ&%%ﬂ A EmaFis Q Bfp2l to

di-agram for explaining the measuri ng oper atl on that
is perfornmed in the case where a conduction failure
has od@.r &2 nSararmnmtdl@gcr@rp@r ewl(aswﬁsg X8*&nd
27 FI.G 8.is i agr i t

e1)‘363 g Opersa ua %&ﬁamv\hegr Lebséaitr%ofn ct| on é}‘% usrécrjal e 2
ReEHURd I fai lurdl heandateiraeid dm s taaitom%itﬁ.c Tdupler
dlagran1lllustrat|ng a state of a circuit 15 1in a

sistems f &t €2 fai lure has occurred in a constant-

curreirPovers SupRlvi11FlaGotHed i fHA0'@R explaining the
|IIustrat|ng a state of a circuit 71n a situation

mMmH&unlngnug&ﬁatﬁ?nwﬁhﬂt;mﬁmpenﬁqqm%ﬂ igr dhaletprsa whRre a
osite end aof, the.train is used _as a

§f§j§§f SLTISR aﬁjﬁrtené’ass(a% u|ﬁﬁel?‘:tlrnat‘_’lend a%&ﬂaélcg cqyRier
1ktdepsp 2H @{damm)l lustrating a state of a ci rcwt in

a situation where a failure has occurred in

vol t metlér-. 8 FisGa Hhawrap dildgrshmatingd a’%’ianfge PhaGrouit
gf Gl 518 G1drﬂ whetld léatdogﬂjd’gﬁrcﬁl FM 1A has occ'ézltrGred in a

i sconnect1 on has occurre 25 a TCR circui t
rdin ard aiytam'n‘mn el tanmii ng a neasuring operation
that is erformsd thec \j%vhereavmrln

di scort |oﬂih§§ -ﬁﬁ%qﬁr%n“géke of a circuit

in a situation where a fallure has occurred in a constant-
current power supply.

FIG. 10 is a diagram illustrating a state of a circuit
in a situation where a constant-current power supply
provided at the opposite end of the train is used as a
substitution, in the state illustrated in FIG. 9.

FIG. 11 is a diagram illustrating a state of a circuit
in a situation where a failure has occurred in a voltmeter.

FIG. 12 is a diagram illustrating a state of a circuit
in a situation where a wiring disconnection has occurred in
a TCR circuit.

FIG. 13 is a diagram for explaining a measuring

operation that is performed in the case where a wiring

disconnection has occurred in a TCR circuit.

EXPLANATIONS OF LETTERS OR NUMERALS
[0011] 10: train
11l: carriage groups

12: automatic coupler
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30 EXPLANATI ONS OF LETTERS OR NUMERALS [0011] 10:
train 11: carriage groups 12: autonmmtic coupler 7
17, 17a, 17b: transmi ssion line 20: train
configuration recognition apparatus 21: TCR circuit
22: controlling unit 5 31: direct-current voltage
source 32: current source 33, 33a, 33b: switch 34,

. _resistor 10 41: train

34a, 3 35: vol t t ect
ond dé‘t%ct]ﬂ@n Sl kﬁ%%%\?ﬁ%%’?%ﬁ%ﬁ%% CARRYI NG OUT THE
I NVENBIoGN Q0 F2]c It sthe ftal d o Wetd et i i sprxeri sar y

enbodi nents of a train configuration recognition
syst eRAlandCR tadgiawits configuration recognition

appar at.us accaqrdi,n t.he resent invention will be
expl aiazrge'd GO et 6%1]1%,91 \?l\nr%lhhc rgference to the

acconpdny idig edtawuigentl e Irgge foudarvent i on i s not
limted to these exenplary enbodi nents. [0013] <An
over Vi GRUIFSYRiSPUESGH i guration recognition 20

systenpy Figsst, 4, .046/MigWw of a train configuration
recognition systemin which train configuration

recogmi4,i Gda,apddratnesdstarre installed will be
explaijned. FIG 1 js a, drawng of a schematic

struc reVQQFQQﬁ%g%%%ﬁﬁﬂﬁ guration 25 recognition

syst emiac&aiadinn@nido it Ry avitccdf the  present
invention. In the exanple illustrated in FIG 1, a
train 10 includes a carriage group 11-1 (i.e., married

RS g@@a (%I')d ;gi)?amd%&rm%%rd e rEOURVERTI N - € .

pai
[0012] In the following sections, exemplary embodiments
of a train configuration recognition system and a train
configuration recognition apparatus according to the
present invention will be explained in detail, with
reference to the accompanying drawings. The present
invention is not limited to these exemplary embodiments.
[0013] <An overview of a train configuration recognition
system>

First, an overview of a train configuration

recognition system in which train configuration recognition
apparatuses are installed will be explained. FIG. 1 is a
drawing of a schematic structure of a train configuration
recognition system according to an embodiment of the
present invention. In the example illustrated in FIG. 1, a
train 10 includes a carriage group 11-1 (i.e., married pair
#1) and another carriage group 11-2 (i.e., married pair #2)
in each of which carriages are joined together while two
carriages are used as a unit and that are connected to each
other via an automatic coupler 12 that is configured so as
to attach and detach the carriage group 11-1 and the group

11-2 easily. A train configuration recognition apparatus
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in each of which carriages are joined together while
two 30 carriages are used as a unit and that are
connected to each other via an autonatic coupler 12
that is configured so as to attach and detach the
carriage group 11-1 and the grgoup 11-2 easily. A
train configuration recognition apparatus 8 (i. a

Traln Confj qur at Recogni t i TCR) unlt is

oA 0 T e A A RSRET A (3 %lt 20 is
Thetinald igorfd Gt itor rc%(iﬁﬁ.@gtéspfbiaﬁﬂﬁ atrssies 120. The
installed in each of the carriages are connected to

@rx@lahmqmefrlgxﬂr@teqrr HESABYiteen aRPa rErysesarchiifgton led in
a%%s Jf7 tjnea%%r]rz a?es a-gée C,Ion%ré%ge%isltq{l deéq%u o]t%e@r eVla

prov ded Wit K carriage groups as conductive
RRENShE stsfiain fldfrmseﬂ@Ct(r‘dr@aisnGJsrmri Sine 99-% lend 17-2).
transn1SS|on lines 17 are connected to one anot her vi a

&Feorise iosugiiaesi 37 GnG R MHEca iy the carriage
%rr%lﬁey% Q9 %toti‘l%fuctﬁ'?remnlé%ﬁoe‘&g 9ha tW AdYnD ik i@l dituits.

transSm ssion line 17-1 provided in the carriage group
RlsD, |téleeltef(atnrsmue§ISIl)oncdmm@(St éd o lteneatad 5 ome

lLine.17-2 . praovide n,t.he carria rouR, hePY. :
RRERG Cd b L PR CORPREL adt s rir rpe Earxiage
oot itogeatRlrer Iz okthewhiwddrdss auct@ﬁdm:meve;mnherthe
I'n the drawings (including FIG 1) that are referred
ttéalnﬁmtlﬁéléi’pl angt ildm Iheravigededn thec GAMTGRIR [ Feusr 11-1

q L3l +GqRk 'lq e e gjie@ Rlourald tt%a%fsmlc‘s%rlrdrﬁtgﬁne 17-2

roups that ar j ol ne together mhlle each

pknwabeﬁylmftmarmmageageoga&umndﬂu@esbMMmakmng ages cds
a_20 unlt ed_as an exanp owever,. the train

E3RAESaF A GRIRES BN g T AU CORELS ARRLEY 12,

«enkhoysed cWhHﬁc%lﬂku&@hkk% OfI&'%%@edﬁéhﬁh@%eqﬂﬂa¥Udlng
are jOIned t oget her. Needl ess to say, i S possible

£3Gapply thiag atrﬁaurﬁfe@ﬂrﬁdg@patlunoﬁhﬁe@@f@%ana&aron hereinafter,
SPUASAUEREASHOL 10,10 05 LU B EAB RADATL BRI 0y oo
the risgen geenbisgtthati @te joined together while each of the
plurality of carriage groups includes two carriages as a
unit is used as an example; however, the train
configuration may be a configuration of a train configured
with a plurality of single carriages that are Jjoined
together. Needless to say, it is possible to apply the
train configuration recognition apparatuses according to
the present embodiment to such a train configuration.
[0014] <A structure of the train configuration
recognition apparatuses>

Next, a structure and a connection mode of the train
configuration recognition apparatuses will be explained.
FIG. 2 is a diagram for illustrating a structure and a
connection mode of the train configuration recognition
apparatuses according to the embodiment. In FIG. 2, a

structure that corresponds to one of the carriage groups
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recogni ti on apparatuses> Next, a structure and a
connection node of the train configuration

recogni tion apparatuses will be explained. 30 FIG 2
is a diagramfor illustrating a structure and a
connection node of the train configuration recognition
appar at uses according to the enbodinent. In FIG 2, a

sfryucture that c onds. one_of .the_¢c l.ag

ot bR ERt e | 1R F it adt | 1° FHE BECTRCTr uotPaf bd: fn each of
F&}Ce ZrafRchoRfigh b@tiéalfve@@@rﬁigymtappaf@c@g@stwn(zo 1
apparatuses 20 % and 20-2) is configured spo as to

i #edl ude-A) t*%lﬁonﬁkﬁﬁ¥%ﬁw%@|%ﬁ ?%cb@%l?@%nacFF%hPt
|
Bty A1 05 20550 10 ) ey O

ash@.@ﬂawumgrcmlsopfatﬁﬁcmp@aramus"ahdrermmfter]ihg (21-1 or

units 22 (22a and 22b) that coptrol t f
L Brtadf e V8s A e S hE G OF ThE Sheratis and

%5:%51512&? BhRi €4 T£21 [2 A CABAI S251Ckh 28 Sort F8LTard 0
current voltage source 31, a current source 32,

sepe Tt 2L (B3a BERl GBbyuiandl r esPEevided4in 3aachnef the
glé%cc?%rg\@%tl:s ﬁ?%]é aref u@fz?c':@nt?la %ér]rr%é égcgud&? gs Va?' éf}?@ct—

Clrcul S an uncti ona

Uil  r & € ﬂﬂcﬁpﬁ/a@@%cblﬁlrd@e)f.’:l} of atworenOf sd¢wbce 32, switches 33
transm ssion lines 17a and 17b_that each_ 15 |nk

¢ bHER ITERG aha oW | ESTOURE? 3. 1343 1 9R4r JRH Bh ¥ekl as 2
| Sldshand ol o O UG 2 2 206, prgsdiaso UL ORI 6, conples

ustrate on the t-hand side of FIG
[@Dﬂ@}iﬂamm(ﬂnd)ffmt@tmmwlmmxzt cDLR | Ier@vu@ecé 1Pn 1key

2 orrespondi n e of e
SScani by 0 Luf TESIEHG T HIE I L AL eacn
413 {16 1t dgdthe B lard) al ton OV deshipihe + €1 bei Nl Tosnestedl on the
between the transnm ssion line 17a and the transm ssion

|} et ttrand Tmuede t‘?falwcé-ndz ARG ANIFhen dehisatic feupler 12-2
(%&efflgél]ﬁ% er, he legl(]@&;-rg%é rsomea&fj Fre! £nas

[0015] Between each of the automatic couplers 12 (12-1
and 12-2) and a corresponding one of the TCR circuits 21
(21-1 and 21-2), a train end detection switch 41 (41-1 or
41-2) 1is provided while being connected between the
transmission line 17a and the transmission line 17b. The
train end detection switches 41 are switches used for
detecting front and rear ends (hereinafter, the "ends") of
the train configuration. Each of the train end detection
switches 41 is configured so that the contact point thereof
is in a closed state while being positioned at an end of
the train configuration and so that the contact point
thereof is in an open state in other situations. In the
example illustrated in FIG. 2, of the two carriages (an A-
car and a B-car) included in the carriage group, the train

end detection switch 41-1 provided on the A-car side is on,

whereas the train end detection switch 41-2 provided on the
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25 the train configuration. Each of the train end
detection switches 41 is configured so that the
contact point thereof is in a closed state while
bei ng positioned at an end of the train configuration
and so that the contact point 1d hereof is in an open
state in other situations. In the 30 exanple

lustrated in F e caryjag s car

acﬁrBsﬁg?)lFnS%gzedIPnOFhSrcg?Fgﬁge£b fh%lg?a?s
eﬁssﬂeisﬁéaoatswhtéhd4&f1tpéourseﬁ @anfmgufaeabnsude
is on, whereas the train end detection switch 41-2

piB01Edd onlthésigesprahtestaecraisgrre| paghnef hBegsrain
tQS?AHQEE §£gﬁ %éb&g?é%ihQngg QE @ SQd O&e&§5n5591n5w1tch

con |gura I on. i's deS|ra e to configure
eanhtobpehetésain cengludetikoti whtbwktbehesriéspondingoone of

be a nechani cal sw that operates_in conjunction
Wb ﬁHE°%6F+@sﬁaﬂaiﬁ§s ﬁ% En herT6c ohat P £ fé?g
12nelBokerpe of &@@1555@&'@8 EBﬁff@ﬁre'éatﬁ Qﬁsthébtgaln end
to conflgure each of the train end  detection switches

4detecthan stietcbhasatl p@uhhathéh@o¢0n5a0tnpghngpghereof is
tate_while ut 0
o3BT Snr B SR8 RIRLI £,GOURLBRE: PLOCSIRNEEL *rd Ocbinect e

converse act

th@r@@éhl5tharaaﬁﬁos@dt5aatecmhvéeséhg,c@heeepnndcngp01nt
one of the autonmatic couplers is_ not. connected t

CRERERT abit bived| SLesES| ELaLE,EbT | HaF | L EREHOBRIBRieone Of
L%ﬁ aﬁ@gmagf&eE%uﬁﬂe§§”§§h§§t4éo§9eé§eaot9eaﬁother

anical swtc 15 descri bed above, it is
passobheitocodepber. t hByendsfbgurheg eaaghnof the train end

configuration, wthout.fail 0 In the ex le .

PP PFLRR TR b Bhean (Bt dume SBa AR Sk 2
| BebbLipegaspand, the TEREEEEHIE £3-detptOViN@dehst BE the
B-car are connected to each ot her by using 20 a

tVF%%@dC®@f¥g@¥a%b®me%lthmvéhf%h% excel | ent resistance
(BIRLRL o pheh S BREChi e gttt Rl s cne e
ofittweitranshissdovided in the A-car and the TCR circuit 21-2
provided in the B-car are connected to each other by using
a twisted pair of cables, which has excellent resistance to
noises. In this connection, a twisted pair connection may
be realized by twisting such portions of the transmission
lines 17a and 17b that are positioned between the A-car and
the B-car, the transmission lines 17a and 17b being
provided between the automatic coupler 12-1 and the
automatic coupler 12-2. Alternatively, another arrangement
is acceptable in which the transmission lines 17a and 17b
themselves are configured with a twisted pair of cables.
Further, still another arrangement is also acceptable in
which a portion of the A-car and a portion of the B-car are
connected to each other by using a twisted pair cable that

is configured with media that are physically different from

each other.
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lines 17a and 17b that are positioned between the
A-car and the B-car, the transm ssion |lines 17a and
17b being 25 provided between the automatic coupl er
12-1 and the automatic coupler 12-2. Alternatively,
anot her arrangenent is acceptiable in which the
transm ssion lines 17a and 17b thensel ves are

configured with a twi sted pair_ of cables. Fu r,
sﬁppﬂgénothg_eaFPﬁﬁﬁ@i&ﬁPgiEnéF§ozgcgég?aBPg ?hggocontrOl
wohehoBePEEbANGET thBechreakpandiagPehki 88 €het MER circuits
B-car are connected to each other by using a tw sted

palr Cé%rerghff Cbstcghﬂﬁggrgdiﬁﬁtﬁ2n§gaasmﬁ§tiaf@rmation
| ' t f _
PDXEECRRLYGhH! BLEBhob 58Ty 8RB 08K b0 bOORAL Thecne ron

operatien of tbetnatrerpondifogmaneonf ithdispRagetcunt a
21. Also, the controlling units 22_trans

t
iﬁiépﬁaViéﬁviﬁﬁaprhagebééhepﬁeeésééaUByrg%@d)- With regard
f9§r€ﬁ9999h?8r85918ﬁ EP%nEEE%éiehtcgkt§s2§p§91Eh@ttBhe

nformation 1s displayed on a display device or the
| tkengémot theushfarmdiiolVibl nefmgda tvatihi sommunication

i nformat i transm ion, i i i bl t nsni
RECHRTbr RREROR B UGF Rg (BOFr b ACEBRRURTLAL FBR L5 Uifferent
netvAar knéTeahAshiebwoek (npksi Lhastnat edp) that is

different 10 fromthe transm ssion lines 17a and 17b.

[0B2DP] <A sfRustupetvretfé TR EFRCOLESBINERt, a
t t f_t j [ ' j ok .
the TR cai PEroTthfp, GF Ligdtth RRpcBiPRolpes pbl |

38apaatintlie reai sher TGRacareuihselleillinsteated 16 FAG. 2,
the transnission line 17a in the géated order, . as seen
S

f PR PHEtGht dARL PRACHIBI EFS13EQT sPER. SBPni PAPFYSC hR SeTies

SYhtEhe 38PaABA 1 Eheohesi 8L 01 784DnatRel BE8EEQUokAe S h8Sseen
in the transmission line 17b in the stated order, as
séepmf then akhemationaeiplesuplet g2de.sjdemikathyef the

s B SR RS, B e 548 08 FhEBELG 5n series in
the transmission line 17b in the stated order, as seen from
the automatic coupler 12-1 side. Each of the switches 33a
and 33b is a one-circuit two-contact switch that has switch
contact points ul and u2 and that is controlled by the
controlling units 22 or a superordinate controlling device.
The switch contact point ul of the switch 33a is connected
to a terminal on the positive electrode side (i.e., the
side from which the electric current flows out) of the
current source 32, whereas the switch contact point uZ2 of
the switch 33a is connected to the transmission line 1l7a on
the automatic coupler 12-1 side. Further, the switch
contact point ul of the switch 33b is connected to a
terminal on the negative electrode side of the direct-
current voltage source 31, whereas the switch contact point
u2 of the switch 33b is connected to the transmission line

17b on the automatic coupler 12-1 side. One end of the
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contact points ul and u2 and that is controlled by the
controlling units 22 or a superordinate controlling
device. The switch contact point ul of the switch 33a
is connected to a termnal on the positive el ectrode
side (i.e., the 25 side fromwhich the electric
current flows out) of the current source 32, whereas

the switch ontact oint y2 he t 3a_i _
CORRLETEn B4rhe oRRenredi b 7i haSeTHODHE Bngf Che switeh

ay Qe her94PLRE d2ndrSkf8. oFUthBeFesti BEosWBAENis connected
cont act point ul of the swtch 33b is connected to a

3@0tehﬁ1haan@mlsheoneganeVé7éléb@toaé BPgetbpnedeon the
t 3 h
CbRBSL e kIS0t 0¥ OLhBISPOMLEEC S0 HIBE 0D L1 BMELAD:, one

e SW I'S”connect ed

téﬁdt6§n§HkS§e9nstbﬁe34B7bsoaohhecaHHOﬂatacbaeeppelnt b of
end of the 12 resistor is

sid
cBhﬁeEVéHcPo3§bba§%eﬁ%?ﬁttBeo?tPﬁé %Rﬂtéﬁ C%%%eCted to the
rgf%ﬁéﬁlggfoﬁtb?ﬁeef¢b0£h59e1£eﬁb§i9£o§é& b8 EH@”@&%ﬁglte

e transmission line 17a that is positioned on
oppdsi b€ theeavfonhbiautonpier tdupler 12-1. Further,

0 nd of ,1he_resistor i s,connect fo_a base,
obFRg08 or Wi kA uhE  ERn 85T Gne; A SEPRES S kv Enat Tt
Cﬁagsfbgg t6 theuctthpesnvsshon theetidbnf hatplsrality of

positioned on the opposite side of the automtic

cb%@Pe@laguats[bm2@§1WWtﬁh¢h%r@ban@e@|6ﬁ§ee%ée¥|%%atchesf
apﬁgeswiEC ra%$ y o% P%§1§90§£ryﬁéfugedmiﬁhfﬂetﬁ@R circuits

trarn, oop circuits by using t
tpﬁomléad ﬂetEHéiomrsmhgehesandthhesmxanhmssandnthenes that
resistors jncluded in TCR circuits

{
tFRNREFT | bese %hﬂc?hE % SRERF S sToRCFRRES %%fafly, one loop

C@HQ€Cin&D§§§sCéifutﬁee&§FFD$§e§°9§tQ@fucﬁﬁﬁ@a!yasone
| oop 15 that includes all the carriages is structured,

atllustustedted FRAGFI& 3. [0021] In the structure
WhPERL] Re "aFh cbe chir Fupflia T SR Erdfed LHSHETSE, Uin
example is illustrated in which the direct-current voltage
source 31 and the current source 32 are configured so that
the positive electrode side of the direct-current voltage
source 31 is connected to the negative electrode side (i.e.,
the side from which the electric current flows in) of the
current source 32; however, the order may be reversed. 1In
other words, an arrangement is acceptable in which the
positive electrode side of the current source 32 is
connected to the negative electrode side of the direct-
current voltage source 31, while the positive electrode
side of the direct-current voltage source 31 is connected
to the switch contact point ul of the switch 33a, whereas
the negative electrode side of the current source 32 is
connected to the switch contact point ul of the switch 33b.

[0022] Each of the voltage detectors 35 (35-1 and 35-2)

is connected between terminals for the purpose of measuring
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source 31 and the current source 32 are configured so
that 20 the positive electrode side of the
direct-current voltage source 31 is connected to the
negati ve el ectrode side (i.e., the side from which
the electric current flows inj3f the current source
32; however, the order may be reversed. In other

wor ds, an arrangeneni.,is_acceptabl e

PoTo1ia0e) bhis aeh o HES b eREL es el e 40 el fgpfEueen one

conmest eghd ord besegat i yea gl eshé osled Shelet9é td€istor 34b as

direct- current voltage source 31, while the positive

eW%l:l' raglea Y;¢-'tf@a@¢ thee di r@c%e%mqiefﬁ?a%‘é)m‘ég'éo%’é%@%e v2)
%é:rgn {jheEO r%r% ?Jﬁ\’\fﬂ&h §f§@8 f’@én &”tlgé 5?ﬁer end

ereas e nega | ve e ectro e Si
tds1;e ks rmlswf CR4AB2 iss thhnmectaided oin hBIGW 2 chthe TCR

contact point ul of the swt h 33b. 022 h of .
Hr St b e ERT RS 31 (§8€ oot 310y e TR bttt 21-2
%Wf@eé ef A 1l SBi@ér thike PUERESGu AL d NBESLEA Ot HS cBrcuit

tage (i. a first neasured voltage: Vi) between
osier uetridr @$ tm@re@@m@rlm@ symhefel @ndltl reepect to an

resi st 34b as a vol t age. SECO ;
n%’é%%r@bakloﬁa%%th%ngge%%aerp? lé hoe]F %rﬁ% o‘?l%yg%d palr
reshsd Or B ﬂmﬂstfkﬁa%mﬁrtm%&@ﬁdtﬂﬂﬁﬁmétml%@e V2
As illustrated in FIG 2, the TCR _circuit_21-1
greAs Ry i by tHee Arekta e IRETTR 337k uincluded in the TCR
PLoyvigded 311 heg Bafx% &%1? f‘&cgutf}‘?éj §@cémtmé$‘§ured voltage
CIFeurt- structurés th are line symetric wt

Nz pegdstvediby axies wtdnhltags detdogonalstd m@b@dﬂzd)nl@fthe
the twsted p 10 cable. _For_this reason, the secgnd
TR FLEE 5 PR v e R ISP TR A W bt oo
JRedsiAed Upet dded hel TER w2 ek tugdd lad spd ey sogqual

to the second neasured voltage V2 neasured by the
vmfcama@eqrecwwh INICh ik iR PeFs ke TR eFPFRIFe the

% n S&&§ : I%\;rga( Surﬂ@dﬁﬁetea(ffé nyeélel&?ﬁn%%gldeof

ages are used as pleces tiron
\Miilvﬁé(%kﬂlaiﬁbdxﬁéﬁéﬁe to recogni ze the
[0023] <A principle of a configuration recognition
process>

Next, a principle of a configuration recognition
process by using the TCR circuits will be explained, with
reference to FIGS. 2 and 3. FIG. 3 is a diagram of an
example of a train configuration used for explaining the
principle of the configuration recognition process. Unlike
in the example illustrated in FIG. 2, only one of the
resistors is inserted in the transmission line in each of
the TCR circuits illustrated in FIG. 3; however, the
principle is the same. For example, in the structure
illustrated in FIG. 2, the resistance value of each of the
resistors 34-1 and 34-2 is configured so as to be 25 ohms.
It is possible to have an equivalent structure by, for

example, configuring the resistance value in the structure
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train configuration. The details of a principle
thereof wll be explained later. [0023] <A principle
of a configuration recognition 20 process> Next, a
principle of a configuration recognition process by
using the TCR circuits will begexplained, wth
reference to FIGS. 2 and 3. FIG 3 is a diagramof an

T By EaPere ol 876 ChaeLan o PALLORY SEoUCPRE |

RoeeRys. Ushirk®er,n ihhenhexamam@lid liustisatred ddn il @12, 3, a
only one of the resistors is inserted in the

ldasemird 8ioen tireda iLs @@@ﬁlﬁpre@h@lT@Rs@Wﬁ@uP@§rlage groups
|II str | 340 r i:pl S
B B0y, 1 i DO oehter.
Eech 2f the ma&miédnpalvalw& of¥2¢adid, ohnﬁhé7 nssugu@eﬁ
34-1 and 34-2 is confi%gred so.as to

W51d6sEPBI £2E8 IRGFe IZR VRS QTSR TECr 3% 6 8‘163?th18f‘ that is

?ﬁggﬁ%e ?QQR!QH%'@gr%E%lb%Sh%t%ﬁ%%hV%%%ecb&rﬁﬁ%e roup is
fucture 14 illustrated in FIG 3 so as to satlsg

Rrﬁenahdsln[eezh]OEuﬁhﬁemarmneﬁh@aé%§nﬁBe #ﬁhu@@ﬁaﬁéd More

carr e trai re
SBSGr TeSP dge 5P ongerBie s o el HhecHlnslec Batie Bz, ie
thabazed Waithedhkogatriteed 5aE&Cﬁ30fthbeAﬁ&BE|aﬁdpahesB car
#1, #2, #4, and #7 is joined while the carrla e
pEeoPPEAtagned andﬁb@cppaﬁ5ﬂﬁ§tOFgeroppégupé o ﬁé the

eac%ﬁEPO?RlQ W@'%R e eCakh &@%@ % QES#EZ?r%Lpgﬁh%@ itBgether

e narrle pairs #3, #5,
spesuthcalmynnbmrtenanphe relsee ctthe enBrcaes paﬁme#ﬁ iage

PR S TRR e Rt e Bl Bt R e e CoRBeopL v, Gap AiRried

gﬁﬁ%r#WOEQa th@emaﬁﬁﬁéuegaﬁél%7#ar@nqohhéd”&b@b%ﬂe@auh such
3 are joined together 1n such a manner that the

peBpaservEhBicshe TREPECH 1ieeAp6arsi shedeiBxpreoPegdfyioned
ggg%rtocgg%%r%%%%r.th%t”@h hﬁﬁ be noted, however, that the

TCR circuits according to the present embodiment are
capable of recognizing, without any problems, the manner in
which the train is configured, even if the carriage groups
are joined together as described above.

[0025] Next, the state of the train end detection switch
and the manner in which the current source is connected in
each of the carriages will be explained. As illustrated in
FIG. 3, the train end detection switches provided in the A-
car included in the married pair #1 and in the B-car
included in the married pair #7 are closed, whereas all the
other train end detection switches are open. It should be
noted that the train end detection switch provided in the
A-car included in the married pair #1 is not illustrated in
the drawing because the A-car included in the married pair
#1 is configured so as to be, for example, a steering

carriage, and also because, in terms of the circuit
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15 pair #6 and the married pair #7 are joined together
in such a manner that the respective A-cars therein
are positioned next to each other. It should be

not ed, however, that the TCR circuits according to
the present enbodi nent are capabl e of recognizing,

wi t hout any problens, the manner in 20 which the

R CeSre T s SR TP SO gD OIS R L 2 the
St dherdd an e datiecdi o st t@dkhii¥sion lines

manner in which the current source is connected in
dachthof swict s i3dpsami |33be &t #¥mmples in FIG. 2, to

illustrated in 25 FIG_3. the traj tecti
:ﬁHQQﬁﬁﬁséh%) I i iéétﬁ%%lﬁggﬂ§$ﬁ§fréﬁglthe
rA{fieatt pidrddl Nt d neHder Brreaii sd il Udietes nltdeand 17b, it

married pair #7 are closed, whereas all the other
thiecaRP At 4 i VLW I P B! ctRthak %I(ﬂfeb%he

%ﬁ%&{%&*@ ard 3‘-‘*3&%“% : 1EHd PN SWHE NP oM deshi At

car inc e married pair #1 is not
igdirst raltt exiden.  the tdviseM sige usecerse hhet e cariteidsiddip and

in.the married pai #1 is. configur.ed as_to. be 0
e%%i?'rpltek}e f%atjerér?‘ﬁ{; dec%‘?‘ﬁlaodb,s"gngfudél%%_Oloejcsaués)lés,c?rhgeéted
terdie Afct o T6nl to chStumidniBssidie MinacttTalraredt17b

vol tage source 31 and the current source 32 are _
ddwtecanal nas iteonahrhitde ohighitrdwandside ahithheyritches

33 A 3 Fol examlere | 18 o And WUIE{adde in
ITect-current ‘voltage source 31 and the 5 curren
saiirate 3 tdi ddet tquansamnts siaint ddenesoutee i 1ths ¢urrent

is necessary to exercise contrql so that, each of. the

SAT e L TRBLAMF B3 i%egwﬁfz:_rébe tF THESRF 1Ph CoHictthe
rgoadﬁte Wr Sirfle ¢ Adh b s SAdeidtd h Wi ddie sdd ohes dde any
an 33b, the train end detection switch 41-1 is

i fStarin ot éthel et isucphorhe chisr@iithe A Armhaigiesh here,

e e e R LI B0 lFesgorption
esdddnitibreatvdafsd hies edirifgesrfidrmed, the train end
detection switches provided in the carriages at both ends
of the train are closed, whereas the train end detection
switches provided in all the other carriages besides the
carriages at both ends are open. Also, the control is
exercised so that the direct-current voltage source and the
current source provided in one of the carriages positioned
at both ends of the train are connected between the
transmission lines.

[0026] FIG. 4 is a table of examples of measured
voltages and recognition results from the train
configuration illustrated in FIG. 3. 1In FIG. 4, each of
the values listed under the first measured voltage V1 and
the second measured voltage V2 is an absolute value of the
voltage that has been measured by the corresponding one of

the voltage detectors. Each of the values that are placed
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whi ch the direct-current voltage source and the
current source are connected between the transm ssion
lines, the 15 state of the train end detection switch
does not have any effect on the operation of the
circuit. As explained here, 1{i& each of the carriages
while the train configuration recognition process is

being perforned, the train end. detect, i t.ch
BPoFEeBOKRSt RE LAFr VR4E295 VRIS §]onﬁagzﬁﬁﬁé?bin

abgoghesedalRergashkhe wbr aiel st itk SWint &heSs
provided in all the other carrlaggs besi des t he

eamuaageg,athboﬁhr@ﬁ@scaﬁéeﬁﬁeﬁo Kage, veRatecdnt tdie jcqrrent
rcised so tht th t - t I
g 2% CUPPe Sgu %% %%&E%% V%a%?%%ﬁs%uﬁ%evolts DC,

ce prOV| in one
qeesloaaas_lri@mptelr@@ed add &E=2Bobhmendseafoeldta vierlyi.n are
connect ed between the transm ssion |ines. 026

400273 t abil& gﬂGexéwpﬁéseéﬁcﬁééébF@&re@GltQ%@s &S
%Q‘g@nhﬁ'lqgafn%%geés il ‘%‘I‘otw'i?xé KA RheCRAfQURat i @hus, it is
illustrated | I . I'n FI 4, each of 30 the

paksébllei sbedalodéntehe Wolsageedswpedorglespgadiindakg one

the second neasured voltage V2 is_an absal ut value of
treisfert age IOKBEOnAS BBRRTRE4SUPBRSHY ?% ofts

g%%%%ﬁﬁ%@q ngfgqeegampacéd!%GE%%eBd%%%Ct9%@ud%@@ﬁn°&he

e va that "ar in the boxes is
mahtagd pahme#ﬁavNﬂgOtheltarged Vab4ol28t eroldlsu@ref siEtdsfied.
t wo neagured voltages. In.this _si,tua

AiLF&ct TBatr edP Ly 6VEZYe TEELGE OV, bteﬁ@gcteld%&f?v t\??& Jeltgoe

@B@r%gge%e%ysbﬁnEﬁoﬁﬁkué%rBe%@bhﬁﬁﬁgV%68t%@|b@l@@ge5drop
0=50 m |l ianperes, and R=25 ohns, respectively

poozzplnglybciog eaﬁm@ﬂéetﬁﬁct@@rﬁeﬁﬁrtH@Fl§§@@sﬂpe§he
gzgggg;Péhznggre%l—§ fl%%h@% E% %%%&%Eﬁ%%!t Igh%%&éimanner,

€ to’calcul’ate "a vol't rop correspon
tﬁeom%asﬁeédsteﬁuaﬁslGkRéﬂlQEtaﬁmeﬂe&35Fﬂﬂns#laZ@ obtalned.
Xﬁb&ééeéo,ﬁﬁfgégﬁggg%y Eng%éanpteeac% o@etEe Jalues
illustrated in the farthest right column of the table is
obtained by dividing the value in the box by the value
corresponding to the voltage drop. For example, for the A-
car included in the married pair #5, it is possible to
calculate the value as 6.25/1.25=5. As another example,
for the B-car included in the married pair #2, it is
possible to calculate the value as 13.75/1.25=11. It can
be observed that these values represent serial numbers
identifying the carriages starting from the B-car included
in the married pair #7, which is positioned at the rear end
of the train. To summarize, it is possible to recognize
the train configuration by dividing the larger value of the
two absolute values representing the first and the second
measured voltages V1 and V2 that have been measured by each
of the voltage detectors, by the predetermined value (i.e.,

the value that is determined according to the direct-



married pair #7, V1=0 volts and V2=1.25 volts are
satisfied. After that, for every resistor being
added, the voltage increases by an anount
corresponding to the voltage drop. Accordingly, for
exanple, in the A-car includediyn the 15 married pair
#7, V1=2.5 volts is satisfied. In this manner, the
measured reg lts as iIIus% ated in FIG 4 are
oftiairf8g. VO %@gg]spﬁrggd, 8nc%rﬁeﬁFG?°EFC€acﬁn8ft@ﬁé
VakdestanklUshnakad ihn thie cfiatcihest, ri ght col um of
the table is obtained by dividing the value in the

bdQOBQJthe vanuepzgagdenedpoitdien§ons ighE afdionage ceosg.tion
ggo%%ggg for the A- car included in the married
it is possible to calculate the value as
5 6 25/ 1NB=ES. aASopémhh&bnelaﬂmhe cohdnghhatBomamecognltlon
included in_the married pair possi bl e to

cRFEGP&FeWEhe 9§IGépéé1T§d75ﬂit§5rfferﬁpcéaﬁOzglﬁe - FIG.

0§S§§V§ddﬁgakahh%8§ ¥abygs nfi 8Bl 88CBbesatidh AUTREES
identifying the carriages starting fromthe B-car

|noh@dedratmonheenagnu@dopaPKO#ésswh|6h esampéetuonu@ich a
the rear sumTar

bERTE) A8 o EeayRP e he SR R E AP ur &t 13 Ly Tated in

10 dFYGdIBg the tregekpvahueioh bbeod) twe absekyteurrent
val ues representing the first and the second neasured
vBPL5gEs wRuaRE 92 eRdi thevEuBEERtNEQBEFEd 3By Wedehbeof

thg1YRLE2981 FS%&Q ad PX ggeap“EGE ecat0edryahiepower
(r.e., the ue t I'sS determ ned according to the
dSupptyl? current voltage source, the current source,

re |st ce values in the circuit)
gpgpfon i nttfAer c%nF?ﬁﬁFﬁPFSncﬁgﬁbaﬂFtFBnWthg g£§
15 N@éhstéﬁtoaﬁfﬁéhﬁnpbﬁekh§u§§m§|!Hrﬁﬁkﬁédrgﬁogﬂlblanonnected
process will be explained, with reference to FIG

Ffa the tsaasmnagtgnwlbneékpnauﬂeﬁgr@hnggeraﬂnoﬁhpﬁ process,
the 4 GOPLEQYRRLLQNCHEEORNELERRaBEORESSuufl) HAMR! Bakliage No.

zzzz are the carriages that are positioned at the ends of
the train, based on the information showing the state of

20 the train end detection switches each of which is
configured so as to be closed if another carriage is not
being joined and so as to be open if another carriage is
being joined. One of the carriages positioned at the two
ends of the train is determined as the reference carriage.

25 It is acceptable to use any method for choosing one of the
two carriages. For example, the one of the carriages
having the smaller carriage number may be determined as the
reference carriage (step 11).
[0031] Next, the constant-current power supply is turned

30 on while using the carriage No. uuuu as the reference
carriage, and also, the first measured voltage V1 and the
second measured voltage V2 are measured in each of the

carriages (step 12). By dividing the larger wvalue of the
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train is configured with six carriages is illustrated
in 10 FIG 5. In the explanation bel ow, the
direct-current voltage source 31 and the current
source 32 will be collectively referred to as a
"constant-current power suppig"”. [0030] First, a
reference carriage in which the 15 constant-current

power supply is turned on (i.e., .connected to_th
EAERENPEG GHe) SRESR g@&éﬁl&ﬁﬁi edtagss: ] aﬁdoé’t@s?hat have

bbehSme8sP9RZad Shab a2k itdge phedetethidRd Falue (i.e.,
carriage No. zzzz afe the“carriages that are

pbsi vodhedeatdrope pendsastiriages t i&i A5 besegndreche for each

i nformati on.show ng_th tate.qf. 20 the trai. n
agtngigﬁr§%F9@ﬁénga¥ g fpﬁﬁﬁgﬁopstggoﬁﬁfgﬁrgg gg gocated
te beishosednitkqakebhetheakehidage ithen@lraibei(ey g.Qi né@d first
and so as to be open if another carriage is bei%%
FerméageoiEons thre eag r tAge $S665¢5 CoREdage fhem Whe end,

399338fokh§ tqgkg i§3thern1ned as the reference
carriage. 25 If 3 acceptable to use any nethod for

¢hoB82iing orepefrathienst whatarreagesfoEomedeianshe, calse where
onﬁﬁoﬁ thehcarriages having the smaller carriage
RufBerury "BE QEFBERSHAGd as the reference carriage
(stepail) tnk0B3bLeR%k, dblersers! apbveuicheitle sponel to
supply is turned 30 on while using the carriage No.

opeyaadonke thetepsrcperégrmedgen apdmalls §1tuRé 1Pnsst
Fpegced yRl bRge i and lpe %s&aﬂqem%%?%u\f% 298 the
Jar e alh<of fn S 2).

€ heasur '-e g "carriages (step
By réduvtdorgahleolfatper swalturesf orthenl8hef icase awhertehe

second neasured voltages V1 and V2 that have heen, .
HeddBPedl8FOBPEF 1O athCFHEdE iR HEF \?&F&éllfév. gt 1s

LBe -¥95;La9%odbepae% ¢ar bha#elp thel SoheqQuRazedn for
ﬁ 0 h mha?

eac the carriages, in position the carriage _
recbgoatedn5sfaschéongeveontéd theoffatiAurengrothehabnormality

TEENCR L ST AR U SR
failure"). The train configuration recognition system and
the train configuration recognition apparatuses according
to the present embodiment are configured so as to be fault-
tolerant against such single failures. 1In the explanation
below, the following five items are used as examples of
events that can be anticipated as possible failures or
abnormalities. Each of these items will be explained below.
(1) A conduction failure in any of the automatic couplers
(2) A conduction failure in any of the train end detection
switches

(3) A failure in any of the constant-current power supplies
(4) A failure in any of the voltmeters

(5) A wiring disconnection in any of the TCR circuits

[0033] <An operation that is performed in the case where
a failure has occurred: a conduction failure in any of the

automatic couplers>
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and so on.) (step 13). [0032] <QOperations that are
perfornmed in the case where a failure has occurred>
10 AIl the processes described above correspond to
operations that are performed in normal situations.
Further, in the case where a failure has occurred in
the <circuit or any of the swtches or in the case
where a wring disconnectjion has occurred in the

circui¥IGi t6iks 15 Hexgraml el 1esbratine 3 ocShakk @b dheircuit
canfj gur.at | r it ' v i f e ; :
flfa}lpléu?éé&tg%h?}f‘]ben a"gdr:mr na |c?c§/hé"ﬁ€€£%rg%§lrggr% nhéo%eoccurred n
|sac adui tooma thier edngdtear, alr sSEI@l €6, faicomdigtidmefaiire in
caonfiguration recognition syst nd the train . .
SR 1A OrF (UG IR R RUCERSAC Ay S (it #2
the RS e reIRediaenty Ares confi i Sk $0a dSar Celinple. 1In
fault- tolerant against such single failures. In the

ebdpl st urt i dsel dvecaure ftdie v Pl 39 NG + Spphrand st

as_ exanpl of_ events that e | Cl
RSB flay el U A0 A R GO o cacn
idteer Wild decaxdd alred el ont e Hetweamdiiod i @nstant -
failure in any of the automatic couplers

2) A .
OHARRT RPYA 1 THRP 1 30y gre tw%%wéﬁaa(ld%f%%t%wtwn
d A (3o %JI%M@ LA of s Uhegpt Antercr T ent

power “suppl i es A failure in any of the voltneters
30 yrmis stian nNglrd scofec imrsult amt ofs tirca@R zed that the

circuits 0033] operation,that is perforned i

THE T R At e o TR & hat bttt AR dBRG gD volcages
fied Imér&{s e crartfzdde ntdditp et dp Gl efsPnd U8 RIdAt$ (i.e.,
is a diagramillustrating a state of a circuit in a

Snav ifon amtbran ek heon ARAUR AT Fa i hdb Wkhd re § v Group
) SRR 5 05 S Seaiislaniatere
pEitterf?ine that some kind of failure has occurred in the
boundary portion between Group A and Group B.
[0034] In this situation, for each of the groups of
Group A and Group B, a processing procedure to detect the
positions of the carriages within the group is taken, by
sequentially changing the carriage in which the constant-
current power supply is turned on. This process will be
explained below with reference to FIGS. 7-1 to 7-3.
[0035] <A position recognition process within Group A>
In FIG. 7-1, first, the constant-current power supply
provided in the carriage No. vvvv that is positioned
adjacent to the carriage No. uuuu is turned on, so that the
measured voltages in that situation are recorded (step 21).
In this situation, needless to say, the constant-current
power supply provided in the carriage No. uuuu is not
turned on. The same applies to the processes described
below. In other words, only one constant-current power

supply is turned on within each of the groups.
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5 and the married pair #3 is illustrated as an
exanple. In this situation, because the carriage No.
xxxX and the carriage No. yyyy are not electrically
connected to each other and because all the sw tches
bet ween the constant- current ;gower supply and the
conduction failure |ocation 10 are open, no electric

current is flowwng in the transm ssion |ines.
Q], it Altean zddq H%&nst"r@t'fcﬂ%rs‘fe%é%q}'f% SuPPlY

ggﬂa\ﬁﬂfe% M1, angk téaensl quTEWv?darY@lﬂl?é;%ns\QaMcurrent

organi zed I nto group I ndicating 48 volts (1.e

@hanr/@uppﬁy'anmﬁhmﬂe@uﬂnuthauhaxnmaqp(NouﬂXxxxranf

S0t DS e Gl A ol 9 1 Prppresens

QGG 1 Ivrhetme;heb@ama\hwdﬂmtb HREN <3 AR ded
Groulfl’srgj'[OO?A] I'n this situation, ?r each%ﬁ@) ed in

g“-mp@rdflag@r chPp Axard & swrrd ®rpr ddes flarg forase iy e-he
t .t f t
ot B0 Lt B3 RAUI 8 QRIS B0 [ tne
m&mmumyﬂrvmhﬂagé$tﬂhaﬂxurﬁzﬁﬁdenmﬂneanlnxwmg Sbﬂp

IS turned on. This process w || expl ai ned below
DO TGS er Gk &5 TS T erogni P PHASRSY MaATIGs hHP B>

e GAGNI1ta O A RGERS S MINH b HRUR 1A 53 ldrdGB.7- bintil the
first, the constant-current power supply provi ded in

pl@@l@amsa@é radl ey celrati sige spdgi Gnemed B éxﬂajvaacéqﬁert 0
the ca uuuy, i.s turned on, SA th

FEsoGPaAsa ¢ tagcé’éf‘”\arﬁ‘dt i T oheRerdes dé: ESiep Pover

%hbplyl 1 st Hissueldt alguent iRaadl &ss dazhsay, thiee carriages. In
constant-current 30 power _supply provided in_the

&grer PIEeRS. exaaples Ast 1llysiedtesd lﬁhé‘l§aw€-&‘ppmh@s
Ptst&%nF&L%%%%% deser %%% 10els0Wy ltﬁal 0128 Vx:g;[]egq s YYYY

y one constant-current omer supply 1s tu
wmﬁhmheeaahrahgeh@ograapa aze s@@@&ﬁkuﬁﬂkwtﬂhm@d.mMeln the

SRR GULT Ol ol BUPRLL L DLAVISL LN N rocoraed
(steps 24 and 25). The positions of the two carriages in
Group B are recognized based on the measured voltages that
are underlined in FIG. 7-2. 1In the present example, the
commands to turn on the constant-current pbwer supplies are
sequentially output, starting from the carriage No. yyyy
that is positioned closest to the conduction failure
location; however, another arrangement is acceptable in
which the commands to turn on the constant-current power
supplies are sequentially output, starting from the
carriage No. zzzz that is positioned farthest from the
conduction failure location.
[0038] <A process to recognize the entire configuration>
FIG. 7-3 is a drawing illustrating the results from
FIGS. 7-1 and 7-2. At step 26, the configuration of the
entirety is recognized. At step 27, the configuration of

the train is recognized. At step 26, within each of the
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power supply provided in the carriage No. Xxxx are
sequentially turned on (steps 22 and 23). In the
present 5 exanple, when the constant-current power
supply provided in the carriage No. xXxxX is turned
on, the positions of the fouficarriages in Goup A
are recogni zed based on the neasured vol t ages t hat
are underline osi tion

o8 5 Bs 2
PECBBAYt PER 1AL oBE eﬁFtHFneG¥og 3G ROs PR | AFe

@EQQ@%%1b§l?eéggﬁﬁﬁ@dakéotﬁerc@&@ﬂﬁg@s ,Ustblrtting from the
positions o the carriages in Goup B have been

cecogngeethas éenpasdtienedr Anokhenereerdtantidgr pénithe
gg?ﬁ%éasuggl%hlgﬁg%ﬁgegoﬁggaﬁ@t'?Ekgnkopllust ng? was

resent exa
Ebened- dn.t henis, cbgsbaghnﬁuﬂngnthppnambsmppbaesdunn the

the carriage No. and the carrla
peguEArRaP ytbﬁrﬁéas¥ﬁnt ACBREENst RPUE OFHBPIYS§%F%aPS
%EﬁngﬁaéHFS@ ¥ﬁ%t§9ﬁ§ grethecpeded remehens i24 iangoddlible to

€ positions of the two carriages in Goup B are
recogniizedthasedndnguiltetieasofettheoknidgastivhat 20 are

SIS0 50, Eh e HBpk! S ERFBRBTRL Sl BSce wnoxe

§UEahna§eahas 8@@&@@éﬁa|bycaﬁﬂﬂdtloﬁt&E&ﬂngefﬁnﬁahheof the
carriage . yyyy that is positioned closest to the
@éﬁéucﬁpéndﬁﬁﬁpﬁﬁén BH&AEN68> however, anot her

arrangepentg L g 308§Q5§gheli@u§§r§@hﬁ§ EhgtﬁQ@”%@dﬁ EQrcuit

turn on the constant-currenit power upplies are
sequestitabkyonuwhere st aohidngtfipomfehdureahrisagecNgred in a

zzzz that posi,t d. farthest th duct i
Fé?PErSHPOQSFFSEHObgggéngL p acg&ro ’rgcgdﬁﬁfggpﬁgahere a

%Bhﬁﬁ%tﬁ@ﬂffgﬂﬂﬁkboﬂés 38chkr@ed’id bSt@adhawhdddetection
illTustrating the results from FIGS. 7-1 and_7-2. At

§wepcz6prphedednﬁng@h§tméﬁréﬁdtﬁélreﬁﬁlﬁét}lﬂ§5trated as an
e R S i
between the constant -current power supply and the train end
detection switch having the conduction failure are open, no
electric current is flowing in the transmission lines. As
a result, all the measured voltages are 48 volts. This
state is the same as the state in a situation where, with a
conduction failure in an automatic coupler, all the
measured voltages are organized into Group A so that there
is no Group B. Thus, by using the same method as in the
example with a conduction failure in an automatic coupler,
it is possible to recognize the train configuration.
[0040] <An operation that is performed in the case where
a failure has occurred: a failure in any of the constant-
current power supplies>

FIG. 9 is a diagram illustrating a state of a circuit

in a situation where a failure has occurred in a constant-

current power supply. In FIG. 9, a situation where a
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groups, serial nunbers (i.e., 1, 2, and so on) are
sequentially assigned to the carriages, starting from
the carriage that is positioned on the opposite side
of the position in which the constant-current power
supply was 5 turned on. Thus, 4 organi zing the
nunbers based on the position of the constant-current

Do SUPDLY LIS Lo (U DEd 00, SFbhe TRl IE: supen,

ﬁesvgaéathﬁntﬁé therengkr fby. uhQA39%hicAniepakati 88 a
is perfornmed in the case where 10 a failure has

oé@ﬁﬁr@aceal@ohbac@paﬁlgaragi@nuﬁeﬁﬁgnétlpﬁeprppaﬁﬁr is
EF? egnagm%hcgﬁg EEG' %n ?hfsdkﬁgﬁggEoP the TCR
[ us r s io

a I'ng a ate ofPa éircu nasrtu
mbereuatcnadUﬁbipawéalbupplyaSOOChatred emeatrtcacnrrent
end detection switch, In FIG 8, a situatjon whe
151evRdiRt FBR FRRPERESAASN0EETRPed BﬁsartFaFﬁuéﬁdno voltage

q@geQ%bQQedS“h§§htHéoﬁégggréH QBﬁtHBEE'SQeDQ'QOfgs'S Thus,
illTustrated as an exanple. In this situation, because

abb ihéusmrathé31nbﬁtﬁeeh0theheonsnahancUcuenenpomewer

supply. and the train_end _detecti n switch_h vin
cSRBRLY PBRo et SharBoopant Rc o80s  deeri BORLFRgRE gt the
fbppbBgtenehBeotr anent s8iANiki 88@8nedsonp LRSULAd aE|the

t he neasured voltages are 48 volts. This state is the
sapRShantheusrart PAWArsPYRBLYoRTMéfed #nthhg carriage No.

CQHQHCt'9H1%aé£H£8 50 @HeagéﬂgaééCtﬁQ“HbFﬁalaékaEEat

measur ed vol tages are organized into Goup A
t hetesRbatedndnFo@p B. Thoss, byt ussngoshebsaneoneehodnize

s. in the exanple with a condyction fajlure in. an
RSnRreLn O Lyaratiop eafoastEra o Faeohfpytaffe in
thetRa Lo { GHE 8bhONas[ §048)iréa gpstvatli ontt BRbul8 be noted
performed in the case where a failure has occurred: a

fbmamreeVﬁnan§ af fahburenkaaneccgoredr ienthpovepstant-
SEQPréﬁé g%g% guy?lgtgfggi g&'kh ?Béagfng & é£§£fa$ég other

a CI rCUIt ere a farlure as occur
Iﬂh@nCDnétﬁﬂfrlages positioned at the ends of the train, it

is possible to perform the measuring operation in normal
situations, as long as the constant-current power supply in
the carriage positioned at an end of the train is working
properly.
[0041] <An operation that is performed in the case where
a failure has occurred: a failure in any of the voltmeters>
FIG. 11 is a diagraﬁ illustrating a state of a circuit
in a situation where a failure has occurred in a voltmeter
so that it is not possible to perform the measuring process
in at least one of the carriages. In FIG. 11, a situation
where a failure has occurred in the voltmeter provided in
the carriage No. wwww, which is one of intermediate
carriages, is illustrated as an example. In this situation,
as for the carriage No. wwww in which the failure has

occurred in the voltmeter, because there is no measurement
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current power supply. In FIG 9, a situation where a
22 failure has occurred in the constant-current power
supply provided in the carriage No. uuuu, which is
used as a reference in the configuration recognition
process, is illustrated as am®xanple. In this
situation, the TCR 5 circuit has no pomer supply SO

ectric current .flo n th sion
| DR IRAReER bhELROE natydrt BOE BPesiEael 86 Getpifige the
npagumeanvehbagai 8aeecld bﬁltﬁe Ihg@xmaaaohlE%&&é@&@dhowever,
in FIG 10, the constant-current power uppl y

pWB@PdéBelﬁoﬁhéléaﬁrPégéhNOOtEEszBé§Pﬁ96ﬁe aye breorg clear,
OpPOSit 8,889,9L E@ed%%@Eﬂlhﬁykggggggggnphnﬁﬁe%ﬂeoEaEQ%age No.

constant-current power Supp e carri
hbwwwubyuanTbﬂsmihatéohsmehhodaneIasothernWDmﬂb stiat és
iIIustLited in FIG 5. Thus, it is po%sigle to |, ) ,

r BE8gnrzE& tPhEeF?amﬁneoﬁ FgBPﬁ%tbﬁnae oFfifnGatsigAg in which
péogs@mﬁ%elﬂaASOBeﬁgﬁédshhuehboe§1Eﬁe€@§c5bb%ﬁeapeg§tlon

It should be.noted that, even if [ure

otbatr éd rﬁmah91ngngf§ﬁr tbarpeﬁntpgmer0§upéﬂythe other

PL hg garria s other than the
cagrlaggs p03| |oneé ?8? s of the train, it is

poseuble t0<9ﬁr6pénhthenneasurnsgpeaebamédnlhntnerﬁabe where
20 situations, as long _as the constant-current power
seipbPylPRe hpE eaﬁpraaé pBsVirbReddascannerdien iReany of

tEﬁénTtﬁ woLkingssproperly. [0041] <An operation that
is perfornmed In the case where a failure has

occurrBdG. alRaibuaediagaay DllthérabingeaesBateZéthGtircuit

11 i | trat| t at f
SFoud BfbaRERE wre bt i Rl A8t PaRerRign BfErapBrfrea in

S® tORtcikcustNOt IROBSEDI €2] OapsiiQafibhewABASUAI BEnduction
process in at |least one of the carriages. In FIG 11,

afaiiusei bas heerecausad| by ea husr begudf egonpeghiéon between
YP%&”85?%1$%§e$96dwwﬂw39n&h@héaééfégsg&bwo“M%M&xmfhCPhe

IS one o medi at
married pair #2 is illustrated as an example. In this

situation, the state is the same as the state in the
example illustrated in FIG. 6 where a conduction failure
has occurred in the automatic coupler. Accordingly, the
first measured voltages V1 and the second measured voltages
V2 may be organized into a group indicating 48 volts (i.e.,
Group A) and another group indicating 0 volts (i.e., Group
B).

[0043] FIG. 13 is a diagram for explaining a measuring
operation that is performed in the case where a wiring
disconnection has occurred in a TCR circuit. In FIG. 13,
in Group A, it is possible to recognize the configuration
of the carriage No. uuuu and the carriage No. vvvv by
turning on the constant-current power supply provided in
the carriage No. wwww. Further, in Group B, it is possible

to recognize the configuration of the carriage No. yyyy and




carriages, is illustrated as an exanple. In this

situation, as for the carriage No. www i n which the

failure has occurred in the voltneter, because there

is no measurenent 23 information thereof, it is not

possible to determ ne the pospfion thereof based on

the information thereof however, when the positions

of _the other c rrla becone C r, it.is

p5§§.ﬁeéresg&e L ages, b 53PeRGn oo e constrlgs g rent
WY Ryippi hh”hﬁétbﬁ&rﬁﬁ oo | y?&“eflﬁpkﬁis st th@tion,

p535|ble Fﬁ g:terntne t he pg%|t|on@e he carriage in

whischkoTathgi cargings Jecummed iand: hbevoprmipge ¥o.t kexx that

[ f h [
o R A e e

5 <Adsepenatidnnt hatatsopetrbepeedivelyheitase wber@osalble to
failure has occurred: a wiring disconnection in any

tﬁ@t?éﬂleﬁréﬁﬁt§95FF€Pnf2tp§r§°él§§§§§IPPIEQFr&Piﬁ@métlon
stakeesk; ah%hé@@kt lhﬂealﬁ'EH@tbQQmﬁﬁ@rﬁnawﬁhEhng gallure

di sconnection has occurred TCR circuit.
Fheas QZpuarsdtmataono&hme@ea,condmstpoasﬁhlbute ﬂ&$ermlne

been caused b a_wW.ring disconnectjon etme

oERR BRESRloRY n bhatl CaRe P RRES  bRE ARl ERg Rgormation
10 naégaedlaglthéZpbslthbﬂgtb@teaeaatﬁere&aﬂeha ekn this

situation, the state is the sane as the state in the

200844kpl e APl a3PLaiegdi AbAVE, BheRetBeatZanbuspPnéhguration
f?éEU ﬁltF@ﬁ Q%QEé§eQnantLQet§g g hflggygkfgn reﬁognltlon

Accor i ngly i rst measured voltages and T
seppadatreassr edcuptiiageso hﬁenpyebenbrgmhbdéﬂenﬁtara used,
group i ndi ng,48 volts and anot her

d t
O Bubsi RAPESPLAGEE TorPanE Forthe PoREE LoRb BpE FhBSREiages

15 FlGel3 tﬁeapﬂy§9é§ﬂ1%951€¥853b5|QSCH BEagHEi B¥rriages
operatlon that"is perfornmed in the case where a wring

dirdbaaktny obh@agosttiponedointad TCRowI tie@i fronh &hd of the

1§ra1n such as the first carriage, the second carriage, or
the like) even if there is no regularity in the carriage
configuration of a train or in the numbers assigned to the

20 carriages. In addition, it is possible to recognize the
positions of the carriages that properly respond, without
being affected by whether a failure has occurred in any of
the apparatuses. In the case where a failure that has
occurred in the apparatuses is a single failure, it is

25 possible to speculate the positions of the carriages that
do not properly respond, by using the information regarding
the positions of the carriages that properly respond.
[0045] Further, when the train configuration recognition
system and the train configuration recognition apparatuses

30 according to the present embodiment are used, it is
possible to provide the crew members of a train with train
configuration information indicating, for example, which

carriage is having a failure or an abnormality, with
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in Goup
confi gur
carri age
power su
Furt her,
confi gur
carri age

A it is possible to recognize the
ation 30 of the carriage No. uuuu and the

No. vvvv by turning on the constant-current
pply provided in the carriage No. www.

in Goup B, it is posgible to recognize the
ation of the carriage No. yyyy and 24 the
No. zzzz by turning. on the constant-current

;%SHEIQQQbﬁUF|W+qhu?%ﬂﬂW4%%ﬁ99%} YWryy. In this
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occurr d
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[0048]

Ceven it there is no regularity in the

TR fthguiatiegn adfcoardimai 1t ool hien piriee emitneb®diment,
to the 20 carriages. In addition, it is
LS trEEEE NEe POWET SUEPLYons FFechésScahei RGeSt

ReL! Ea"u%%%o Réhe WohRRUWht 'P:%'r%n%f ft%th%wam the TCR

a failure has occurred in any of
sesThus,t Qe aaseowhebéeatbasm@péytm@e h@@stant

in_the a use IS a le f |Iure

Sl cHCHBREE B8R40, B Uk oubters
$etingt de@@n@@htp bAPehly nh@SeenN 6f Y retSiage st Racluded
}ggnreg%gggg%uently, it is possible to keep the
surfaces of the automatic couplers in a stable and
t contact state. In addition, without being

t on the number of carriages included in the train,
ssible to supply an electric current that is

ially constant in a stable and continuous manner.

In the description of the present embodiment, the

power supply that causes the constant current to flow in

the TCR

circuits is configured with the constant-current

power supply; however, i1t is acceptable to use other types

of power

supplies such as a constant voltage source,

instead of the constant-current power supply.

INDUSTRIAL APPLICABILITY

[0049]

As explained above, the communication



the positions of the carriages that properly respond.
[ 0045] Further, when the train configuration
recognition systemand the train configuration
recogni ti on apparatuses 30 according to the present
enbodi nent are used, it is pegsible to provide the
crew nenbers of a train with train configuration
information indicatjng, for exan carriage
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AqeUracysand WMidhti b 1eliabibi tys 490f8ledtion that makes

addi tion, when the train configuration recognition
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appar at uses. ccordln to th ese n
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possible to achieve, wthout a large increase in the
costs, the capability of responding to a major
failure such as a conduction failure between
automati c couplers, a conduction failure in a train 10
end detection switch, a failure in a constant-current
power supply, a failure in a voltnmeter, or a wiring
di sconnection in a TCR circuit. [0047] Furthernore,
according to the present enbodi nent, the
constant-current power supply is used as the power 15
supply that causes the constant current to flowin the
TCR circuits. Thus, it is possible to supply the
constant current to the contact surfaces of the
automatic couplers wthout being dependent on the
nunber of carriages included in the train.
Consequently, it is possible to keep the 20 contact
surfaces of the autonmatic couplers in a stable and
excel | ent contact state. In addition, wthout being
dependent on the nunber of carriages included in the
train, it is possible to supply an electric current
that is substantially constant in a stable and

conti nuous nmanner.
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25 [0048] In the description of the present

enbodi nent, the power supply that causes the constant
current to flowin the TCRcircuits is configured
with the constant-current power supply; however, it
IS acceptable to use other typgs of power supplies
such as a constant voltage source, 30 instead of the
constant-current power supply,__lINDUSTRI AL

APPLI CABI LI TY [0049] As explé%%%%sabove, t he

CQNMUNIACaAan 20nrakRahatibhe T dcgrfidiilors adidn a98s
according to an aspect of the present inventionis
ugefrggnagiag encentfignreffdionmekes tiraiposorifligured with a
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CLAIM5S 1. A train configuration reco%nition systemfor
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aﬁeﬁbﬁhékﬁbﬁ_9§s€@hrbéﬂﬁ§iEE% .are joined together

ile”5 carriage groups eac de up of a single
carri ageadon end detembiencawiitapes ahetused asspeictiyvely

the train configquration,. recognition system

B BRR e HiPn e BHa HE, Bt PEcFBE iR greups and
respRCbEVRhychpigviedadighrbwosendnaef aeashtattt Beint thereof
carriage groups and 10 each of which is configured so

t hat ORSBonfadROpBRAt OCRRePE&othej sagpdAgrf g4ABPRei Sofeined to

of, ngrgﬁgghagﬁggéﬁgpégi§hEO%Q8de Qs gngog?e§889dkﬂg contact
one of t two énds and so that the confac poi nt
t beirof therebbsid clonedeidf nohbepvfcatheageagrbape gSoups is

joined.to the corresponding one of the two ends; 15 a
L&?%HSF F?aEEﬁiEQFBﬁgPPﬂgégEhaFeaPé pPBvFURdSRAST he
train gnpsushof FREASKHiEBabn §5n8§09h9£d§g§ §¥8V§Hg§ in the

of each of the carriage groups, one en
cbraéBpdndpughopemanner that, at each of the two ends of
each of the carriage groups, one end of a corresponding one
of the train end detection switches is connected to one of
the pair of transmission lines, whereas other end of the
corresponding one of the train end detection switches is
connected to other of the pair of transmission lines; and
train configuration recognition apparatuses each of
which is provided in a different one of the carriages and
that recognize the configuration of the train, wherein
one of the train configuration recognition apparatuses
controls others of the train configuration recognition
apparatuses within the train, and
each of the train configuration recognition
apparatuses includes:
a power supply that outputs a direct current;
first and second switches that are respectively
inserted in the pair of transmission lines and that are

configured so as to switch between (a) a state in which the




10

15

20

25

30

of the train end detection switches is connected to
one of the pair of transm ssion |ines, whereas other
end of the 20 corresponding one of the train end
detection switches is connected to other of the pair
of transm ssion lines; and tra n configuration
recognition apparatuses each of which is provided in a
different one of the carriages and that,recgggize t he
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ers’ of the train configuration recogni tion
appgmerius@sand t hn ametheni statedirachiot the peweh supply
coghition apparatuses includes: 30 a

cpnfiggration ri_ :
POt S UPFSTtRAt outputs a direct current; first and

second sw tghessidedr af gt esperhsyetyd imsettedasn dhe of
pair of transmission lines and that are configured so
aghe eaiv teh beansehsgignal58@%e in which the 28

pover supply &?1{§§§ré@@egfé%59$%%h§e§§ﬁf?§fa voltage

transm ssi on I ne and alr o
thetnedd s Stion pahesofrerasseghent ed hiwed byt amacheef both ends

state in whjch thgﬁggmer supply is not inserted; 5 a
rR5i Orra et e%s i rted in at |least one of the pair

of transm sgi 9fnt iHESing YL 286 wei&kt Ve th@ltages having
neasures a voltage between the pair of transm ssion

| hews reeasaned 0Py bord epticagefdeteckesiarerinppg andathat

1] [ whi ch | ,
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rEcogni Zes the sordhg@usal t oime ©f it heudh ad nmammde cotbhavl shere
the first and the second switches ip such a nmanner
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2. The train configuration recognition system according
to claim 1, wherein the controlling unit exercises control
so that the power supply is inserted between the pair of
transmission lines in one of such carriages in which the

train end detection switch is closed.

3. The train configuration recognition system according
to claim 1, wherein in a case where an abnormality has been
detected in any of measured voltage values that have been
measured by the voltage detectors provided in the carriages,
the controlling unit repeatedly changes a location in which
the power supply is inserted and recognizes the
configuration of the train based on the voltages that have
been measured by the voltage detectors with the repeatedly-

changed insertion locations.

4. The train configuration recognition system according



2. The train configuration recognition system
according to claiml1, wherein the controlling unit
exercises control so that the power supply is

i nserted between the pair of 20 transmi ssion lines in
one of such carriages in whichyghe train end
detection switch is closed. 3. The train configuration
recogn|t|on system according to claim1l, wherein in a
c&Se Sifidfe anw@@ﬁ@ﬂﬁaﬁ@@yPﬁ&§rb§@@P1251&%@%6F@@tﬁﬂtaﬁyrrent
%oqggsgﬁ 1yol tage val ues that have been neasured by
the voltage detectors provided in the carriages, the
controlling unit repeatedly changes a location in

i ch he , power ply i nserted and recogni zes
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t he repeatedly- changed insertion |ocations. 4. The
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const ant - current The train

conflguratlon recogn|t|on systen1accord|ng 5to claim
e%gln the pair _of transmi ssion lines are

cgnnec
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configuration recognition system according

cmaphﬁmlcahes@nhChhe thatnOQQQaaéte@tp@njgmpﬁenéswaté the
”Eﬁ@gﬁg? ? ggg§ that operate in conjunction with
the autonati C

couplfers. 7. The train configuration
recogni tion systemaccording 15 to claim1, wherein

in a case where neasured voltage valyes in all the
c%rr|a5€§ BFa%HeCPPQFﬁuéﬁElQErBecgaehtéoﬁoﬁéﬁte§uEEF?rdlng

15 igotuined on Lhateks QﬁnéabQQQ %He?ecﬁéébagngQBTEage values

posi ti oned on an opposite end fromthe carriage grodp

i bn @bl chheheapobegesuppl yhbasrsonf arebeenot usned snpower

aggpéfgtis turned on that is contained in a carriage group

positioned on an opposite end from the carriage group in

which the power supply has so far been turned on and that
20 1is provided in a carriage positioned on a side where no

carriage from other carriage groups is joined to an end

thereof.

8. The train configuration recognition system according
25 to claim 3, wherein
the controlling unit identifies a location in which a
failure has occurred by comparing the measured voltage
values that have been measured by the voltage detectors
provided in the carriages, and
30 based on a result of the comparing of the measured
voltage values and information regarding the location that
has been identified as where the failure has occurred, the

controlling unit identifies a cause of the failure, which
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20 is provided in a carriage positioned on a side
where no carriage fromother carriage groups is
joined to an end thereof. 8. The train configuration
recognition systemaccording 25 to claim3, wherein
the controlling unit identifiegga location in which a
failure has occurred by conparing the neasured voltage
val ues that e been neasured by the voltage

défe X6 & EE@&P&@@%‘n the carriages, and 30 based on

a resulgt ; 4 of: .t red )
vaIuesaaﬁghﬁﬁggﬁ%grﬁgﬁl%ggaﬁgi%gyrﬁgsﬁg%éff§%kkﬁgszcouPlers'
has chaduncitdent ifeiddras inheny tife thai iturd nhasdodeteiotd,on
tg%.tggggnolling unit identifies a cause of the

fa ﬁure, Wwhich 30 is one of follow ng: a conduction

failure Eﬁi&ﬁ!eoﬁntﬁﬁya@Eoﬁﬁbi%o@@%p%ﬁbﬁlieé; ,
conduction failure in any of the train end detection

swi t chesfaslyreaipupayi Rfatpeotolimesewss supplies; a
failureg | - et ers; el | Co
discon%eggfgﬂéiﬁgg%§ﬁ8¥gkggﬁt§éngn'sgkokﬂglFﬁgg§mi53§9n
Alinabn configuration recognition apparatus that is
provided in each of a plurality of carriages and is
included in a train configuration recognition system

for rﬁcegaiﬁiBgnai599££98ﬁ62é88g93t§o£fQbFaSQEEEQHBS@ is

with the plurality of carriages that are Jolne

tbHeYhdedwhi| eaals chraipyergldupsofachrmhdgesapantl as

S] ryjage : . _nore.carriages. are_used, as
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i netogihhgingtat eenhgisrof i 6ACHE 04 tHginCabhEdgBred with the
roups, . train end detection switches each of which is
g%ﬁ?f@h+%ﬁ b Frariagednthrt pBenioined cbPoethepevhiie

carriage groups each made up of a single carriage or two or
more carriages are used as units, the train configuration
recognition system including, at two ends of each of the
carriage groups, train end detection switches each of which
is configured so that a contact point thereof is open if
another one of the carriage groups is joined to a
corresponding one of the two ends and so that the contact
point thereof is closed if none of other carriage groups is
joined to the corresponding one of the two ends, and the
train configuration recognition apparatus comprising:

a power supply that outputs a direct current;

first and second switches that are respectively
inserted in a pair of transmission lines and that are
configured so as to switch between (a) a state in which the
power supply is inserted between the pair of transmission
lines, and also, the pair of transmission lines are
segmented and (b) another state in which the power supply
is not inserted, the pair of transmission lines being

provided in the train in such a manner that, at each of the
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20 another one of the carriage groups is joined to a

correspondi ng one of the two ends and so that the

contact point thereof is closed if none of other

carriage groups is joined to the correspondi ng one of

the two ends, and the train cppfiguration recognition

appar at us conprising 25 a power supply that outputs a
' irst. and second switches that are

direct curr
tgﬁeSPﬁ§eP ePﬁQePFeHthcérﬁéPHeOErPPEﬁsnP§§|SﬁdlPﬁeé
aBQrEB@boﬁ&@nﬁCQHE'99r€9e39r§§ntQné“ﬁ&@gc9§5ﬂegaleéhe§ is

state in which the power supply is inserted between
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n sgkop |n nent ed _an b not her
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pdﬁteoflbnaﬁﬁﬂteﬁegnlhlB@ﬁn@@t@@ torevhéedoEnthB€pair of
train in such a manner that, at each of the 31 two

ehERNIFLESEAN %1@ﬁ%'carr|age groups, one end of a
corr ESQOPQé{‘QtQPetHQtt¥§ Jhﬁé‘éPtS@d e&@‘:iéé’é‘ts%écg?sthe

i s .connected to one o arr o transm Sssi
| paes, oeraasmiss hen kimesf the correspondlng one of

the trai d 5 detect tch ed t
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theedr | Sf | i@ dRbs s Todt 11 0aStaON€a®h $heoPRi &n®E of the
transm ssion |lines; a voltage detector that neasures a

\Rﬁ?%ﬁ) BHetd®én the 10 pair of transm ssion |lines at

each r, roII
unit to %&%J ittﬁfe.h o?tgtge%‘gﬁ‘?i‘u% eégnn‘(’jl‘ﬂ{'jt ‘g oa%V‘ been
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t he confi uﬁgglon of. the train and controls the 15
5519 LAty 9h Rt it ¢onirols the
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power supply is inserted between the pair
tisaririvs singn Jdgpdsion within the train where the power

supply is inserted between the pair of transmission lines,
wherein

one of train configuration recognition apparatuses
controls others of the train configuration recognition

apparatuses within the train.

10. The train configuration recognition apparatus
according to claim 9, wherein the controlling unit
exercises control so that the power supply is inserted
between the pair of transmission lines in one of such

carriages in which the train end detection switch is closed.

11. The train configuration recognition apparatus
according to claim 9, wherein in a case where an
abnormality has been detected in any of measured voltage
values that have been measured by the voltage detectors

provided in the carriages, the controlling unit repeatedly
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wherein one of train configuration recognition
apparatuses 20 controls others of the train
configuration recognition apparatuses within the
train. 10. The train configuration recognition
apparatus according to claing®, wherein the
controlling unit 25 exercises control so that the
power supply is.inserted, between the pair .of . .

8 ghaatiol” I o Bt GO RONEE ARy i dnssFed
8 tHeRion@ e sdehRCidod® igirai dns o @sedtralh bHRRd on the
train configuration recognition apparatus 30 accordin
o ldlagiem $hakh&esien besnancasairfidely dhe Foddaes idefectors

has .been detec in f val t al ues
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provided in the carriages, the controlling unit

repeatedly 32 changes a location in which the power
ddppl Yhies TrRder CORTIENG 3tdCFyMieFOIntd S0 RPPGHA&iSon
%fcctor}%ignrga't% Bagsed @0 LA retdl tt%eivasﬂ{ajﬁt ts%?b@.yb%%n a

neasured "by the voltage detectors

cepsdbad-ruchrange gowesestippd vi.ocat i ons. 5 12. The
train configuration recognition apparatus according
to claim9, wherein the power supply is a

aanst anle- eHalantop@Wei ratARny retdghd t ibhe alppairdtus
configuration recognition apparatus according to
elcgomdd nawiser 61ah &, painerefin: thgs Prddi @f treRsTigsaon

ﬁqgggcg%g %Bﬂn%%%%ﬁabﬁg %%%%h%%ﬁct%%hfg%?%i%%a%h§ealize the
jo

ining between the carriage groups. . The train
gonhigur akitaeenhethgnichired ageparatips . according to
claim9, wherein the train end detection swtches are
mechani cal switches that operate in conjunction with

hhe agheMetiaG nCeuRlFeGSira2dohd retBgntitaion aphirguiat i on
recognition apparat us _
according to claim 9, wherein the train end detection
switches are mechanical switches that operate in

conjunction with the automatic couplers.

15. The train configuration recognition apparatus
according to claim 9, wherein in a case where measured
voltage values in all the carriages of the train are zero,
such a power supply is turned on that is contained in a
carriage group positioned on an opposite end from the
carriage group in which the power supply has so far been
turned on and that is provided in a carriage positioned on
a side where no carriage from other carriage groups is

joined to an end thereof.

16. The train configuration recognition apparatus
according to claim 11, wherein
the controlling unit identifies a location in which a

failure has occurred by comparing the measured voltage
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according to claim9, wherein in a case where neasured
voltage values in all the carriages of the train are
zero, such a power supply is turned on that is
contained in a carriage group positioned on an
opposite end fromthe 25 carrizge group in which the
power supply has so far been turned on and that is
provided_in,a,carriage positione ere no
R hESe s aPhePRRh, PRaguraRofys the vRiEReE dstartors
epdovhaeaotin 88elbarFhagksai Angonfiguration
recogni tion apparatus according to claim11l, wherein
the cohFefl PRgaurEsuildenti thescampacanponti khahinehsared

Aggbhvaﬁuhéélﬁaguékﬁd ¥o%8§9§5h”98&§%d?ﬁ§5%£§t 8'Ea% that

es t ave been neasure
dhaecbees 1penvhﬂeddiasthhezarthagesllané hasedceﬁraed the
resu gi nparlng of the measured voltage
vari §° HngnFBFﬁafgﬁﬂ +E48F dRnGRERe PSCEP?oﬁa#ﬁHFe swhich
has Bgencrdeptiibi,edqgas where the failure has occurred,
the controlling unlg identifies a cause of the
failure, condentios badlefefbhl amyngf theoadtomabic couplers;

fai ny f the autonati ouplers; a .
c%n% |%ﬁl %ur% any2oY ? g??a#ﬁaéﬂdeﬂgtgﬁF?Sﬁlon
1@wsm¢m@@es a fallure in any of the power supplies;

a failure jn any of the voltneters; a wiring

di scormet? baTe niAngnBfOf hehe r RPERT sSTRAL1EF hes.

a failure in any of the voltmeters;

a wiring disconnection in any of the transmission

lines.




