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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 relates to
a train configuration recognition systemand a train
configuration recognition apparatus that have a
function of automatically 10 recogni zing a

configuration of a train i j lurality of
railway carriages are j Oi n@g%%gﬁﬁgf. BACKGROUND ART

[ 0002] A communi cati on apparatus for railway carriages

15 t hat v i [ :

confi gur W g&ﬁ&ﬁgﬁp‘%g&ﬂ %@&%Naﬁ\%%gﬁ@? ér RAIN

that uses a carcoRriIGRATIONURECOERI BUME IS PARRRUHE;, a

g\v/:"/itchi ng hub that branches a transm ssion path; and a
itch that di sconnects input/output signals to and

f r onrgdmmzswit ebEpy 20 hub. The communi cati on appar at us
makes it possible to recagnize,a confiquratiaon _of.

trai P4 cont Tg? I ?W%&nﬁﬁ?&gf?’bn’? %‘%ﬁpgtor 8alt 2h
downsdnfaamrdi i 86t tofsyrift ibhe sy saas s ionrpabhcbyfiguration
connecting and di sconnectin he svvi%&:h . 0.¢ Patent . .,
Doc FRSA9PE HL PRt RBPHEA G © 34 f‘@‘é%sﬂl qqpgon” ot automatically
190 MAdH Gl 2@ Ag ap pedraf i ra@h ohabk Wayt il iidgekich a plurality
descri bed_in Patent Document 1, failures are avoi ded
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communi cati on apparatuses so as to have one-to-one

communi cations. In addition, no master conmuni cati on
30 dPPACROYYDi 8RProvided so that it is possible to

pr eveydo2qONMURi Saduh @it dlibs Whbhtatdderganiiagey aafriages

ltSO Itnl;%rtmlllgst tc]:gn\rreerLJl.J'(?lobrlalllltyy bg];nt Egog S%necri]udes: 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

20 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).

25 [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

30 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 1: Japanese Patent Application



[ 0004] Pat ent Docunent 1: Japanese Patent Application
2 Lai d-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 Docunent 1 mses a nmethod by which
the connection relationships anbng the carriages are

det eLcEE edd ﬁ)éca{qI I '566‘.‘9— A t3r7§nsm ssion function between

t he "conmu roOn  apparatuses so that it is possible
to 10 recognize the configuration of the train. Thus,

a pr[ﬁkg @S{:}gbssg WN%. the case where a failure

has occurre N a conmuni Catl on appar at us, t he
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exanpl e Eurgge and Nor.t h Arrerl 8. 20 are naot le t
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carriage in which the communication apparatus having the
failure is installed, and the presence of the carriage
15 therefore becomes obscure.
[000¢€] 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
20 are not necessarily configured in such a manner that the
carriage configurations and the numbers assigned to the
carriages have regularities. Thus, it is not possible to
use this idea to solve the problem.
[0007] In view of the circumstances described above, it
25 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
30 communications related to regularities in the carriage

configurations and the numbers assigned to the carriages.

MEANS FOR SOLVING PROBLEM



25 is an object of the present invention to provide a
train configuration recognition systemand a train
configuration recognition apparatus that make it
possible to automatically recognize a configuration of
a train, including carriages that are not capabl e of
havi ng 30 communi cations related to regularities in
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others of the train configuration recogniticn apparatuses

within the train, and each of the train configuration
recognition apparatuses includes: a power supply that

30 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



4 transm ssion |lines, and al so, the pair of

transm ssion lines 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 lines; a 5 voltage4detector that neasures
a voltage between the pair of transm ssion |ines at
each: gﬁ.&;g Sde’lr% tl}%dr gg%ét Of aﬂ‘adlxa o(foﬁtrﬁﬁgllnié‘glon
uni t Aot he Vol ‘tages havi ng een measured by the
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resmexptplwelly toserixid bdtweenethadpd e cv’:t Irteangmlsszuan lines.
pair of transmssion lines that are provided in the

train. First and second switches that are respectively
inserted in the pair transm ssion |lines are configured

switch b a) a state in which a power
up;ﬁFyf&E'i%g Phs ??eﬁ%&n the transm ssion |ines, and
al soj0doe pa|rh@ftéﬁhdlammfﬁbashonomifnnbgnmzlsagapntem
and (b nother state in r. su s_n
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confargucat £hA BPTIERPINHTT BASERE ot AHEasiPefetection
vol t39@SheS0R88HENdMbiv@1y connected to one and the other of

25 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

30 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



advant ageous effect is achieved where it is possible

to automatically recognize the configuration of the

train, 10 including carriages that are not capabl e of
havi ng communi cations related to regularities in the
carriage configurations and thesnunbers assigned to

the carriages. BRI EF DESCRI PTI ON OF DRAW NGS 15
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BRIEF DESCRIPTION OF DRAWINGS

15 [0010]} FIG. 1 is a drawing of a schematic structure of a
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

20 apparatuses according to the embodiment.

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

FIG. 4 is a table of examples of measured voltages and

25 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

30 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




failure has occurred in an automatic coupler (steps 21
to 23). FIG 7-2 is another diagramfor explaining the
nmeasuri ng operation that is performed in the case
where a 5 conduction failure has occurred in an
automatic coupler (steps 24 andg25). FIG 7-3 is stil
anot her di agram for expl ai ning the neasuring operation

thatfé Sl!.ﬁar E\ggnggcﬁlgré&%nc%%eaﬂ@gﬁgtfc co pl%Q‘ng%EEan.?l to

i l'ure has occurre n"an automati c cou steps
266&h‘I)27) FIG 8|sad|agramlllustrat|nga

state of g.Cigchit in, g5t %@ghszgmwﬁgf ee,gu%%% “tﬁﬁ
failure has occurre inatral end detection's
Fl Gnéasuwriagdbpgrain oil |tstir ai pgrfoshedt eirofthe caseuwhere a
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20 smdmturtmtgl operatidrhetsttatie pekkfistmext cich itheFk&seOvwhere a
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dccurred
0ol t pgepdetecknd 27) . Fl G 12 is a diagr am
iIIustra\tij:&g st at e, of a tuatlon

where a H?s%o%?é’cﬁainbﬁ ﬁr iurlfr’?ed |r§ltae Qe clireuit

Ci I Cif ta sEltGatiBnlﬁh@reﬂlaagfoalmlﬁﬁﬁoexfﬁﬂhmmglaa occurred in a
measur.i.ng ogerat on, that .is perfornmed in the case

wherd EMerAngebe St ettitsl -has occurred in a TCR

circuit. FIG. 9 is a diagram illustrating a state of a circuit
15 in a situation where a failure 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

20 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 voltage
detector .

FIG. 12 is a diagram illustrating a state of a circuit

25 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.

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

12: automatic coupler



30 EXPLANATI ONS OF LETTERS OR NUMERALS [0011]10: train
11: carriage groups 12: automatic coupler 7 17, 17a,
17b: transm ssion line 20: train
configuration recognition apparatus 21: TCR circuit

22: controlling unit 531: direct-current voltage
source 32: current source 33, 33a, 33b: switch

34, 34a,

b.

4 esj.stor : e ector 1041:
train en&gde%%‘%t %ﬁ;'svﬁrt%glﬁm\é%ir&%dﬂg%& FOR CARRYI NG

OUT THE BRVEMF&ON configuration recognition apparatus

10

15

20

25

30

21: TCR circuit

22: controlling unit

31: direct-current voltage source
32: current source

33, 33a, 33b: switch

34, 34a, 34b: resistor

35: voltage detector

41: train end detection switch

BEST MODE (S} FOR CARRYING OUT THE INVENTION
f0012] 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 embediment of the
present invention. In the example illustrated in FIG. 1, a
train 10 includes a carriage group 1l1-1 (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
tc attach and detach the carriage group 11-1 and the group

11-2 easily. A train configuration recognition apparatus



[0012]In the follow ng sections, exenplary enbodi nents
of a train configuration recognition systemand a
train 15 configuration recognition apparatus according
to the present invention will be explained in detail,
with reference to the acconpanyBng draw ngs. The
present invention is not limted to these exenplary
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appar SR 3B Fher T o2, SR ReR L o I, ZRIAG kO e
connsltatditcalonentmot erintsaof thenswiawtde conpdet 712,
transm.ssion lLines 17-1 and 17-2). The 1.SSk .
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[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.
30 FIG. 2 is a diagram for illustrating a structure and a
connection mode of the train configuration recognition

apparatuses according to the embodiment. 1In FIG. 2, a

structure that corresponds to one of the carriage groups



20 unit is used as an exanple; however, the train
configuration may be a configuration of a train
configured with a plurality of single carriages that

are joined together. Needless to say, it is possible

to apply the train configuratios recognition

appar at uses according to 25 the present enbodi nent to
such 13, L aL0cGONE T B ki 1. 5§ 00341 APL T Yol i 0b, thEen of
train confrguration recognition apparatuses> Next, a
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20 (21-1 and 21-2), a train end detection switch 41 (41-1 or
41-2) is 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

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 being positioned at an end of
the train configuration and so that the contact point
thereof is in an open state in other situwations. 1In the

30 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




and 12-2) and a corresponding one of the TCR circuits

21 20(21-1 and 21-2), a train end detection switch 41

(41-1 or 41-2) is provided while being connected

between the transm ssion line 17a and the transm ssion

line 17b. The train end detectil®n switches 41 are

swi tches used for detecting front and rear ends
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25 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

30 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,




25 provi ded between the automatic coupler 12-1 and the

automatic coupler 12-2. Alternatively, another

arrangenent is acceptable in which the transm ssion

lines 17a and 17b thenselves are configured with a

tw sted pair of cables. Furthery1i still another

arrangenent is also acceptable in 30 which a portion
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34a are i.nserted in series.l5 in_t { _sSLon. |
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resistqr 34b are.inserted in.series, in
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the switch 33a is connected to the transmission line 17a on
the automatic coupler 12-1 side. Further, the switch
contact point ul of the switch 33b is connected to a

30 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




17b on the automatic coupler 12-1 side. One end of the

12 resistor 34a is connected to a base point b of the
switch 33a, whereas the other end of the resistor 34a

is connected to the transm ssion line 17a that is
positioned on the opposite sidegzf the automatic

coupler 12-1. Further, one 5 end of the resistor 34b

is connected b i.nt f i,t.C b :
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st r utiider ed, the ahtamsttriat edupheFl 2-B. [0021]1n the

structure illystrated in FIG. 2 n. ex. e,l o
T e 1 HERR R ddofersefe FF SR Brkde hiin
181 adstibeecusr entucire;e wdZhanetbonfiagur,ed gpduthditPof
the positi,ve e| ectrode Si of the diregct-current. .
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el eciHe0d®iscHes (dn®.thd hesdisdersr omelvdesh imhehel BCRreircuits

current flows i of the current source 32:.. however
{he RIS efay " bE's A Saiosr naBRnEh® e TiLgR 1o Tines that

ar r angerent chesaccepiall @liefhenbs Ctoddithedd pOsubille, one loop
el ectrode side of the current source 32 i s connected

15o {1 thdgatPoes et eet ST dBIBF 1He® IS Car Fant

vol tiage ssedre8 81, F¥dl |2 the positive el ectrode side
of the direct-current volta e'igurce 31. 1. %c_)[gnegt ed
f 3a

to tHOZi t chIBotact-PetEEul LSt St 2y an
whergaspl@ theinegatimeeliacuhode shélalifedtheuevenentoltage

source 32 is connected to the switch contact point ul

of tHYISK Béhandpthe current source 32 are configured so that

20 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. In
other words, an arrangement is acceptable in which the

25 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

30 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



[ 0022] Each of the voltage detectors 35 (35-1 and 35-2)
is connected between termnals for the purpose of
neasuring 13 a voltage (i.e., a first measured

vol tage: V1) between one end of the resistor 34a and
one end of the resistor 34b as vell as a voltage

(i.e., a second neasured vol tage V2) between the
ot he f e res
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exanure difrcaitr 2i A2 cosdegity doironetiserkeriart @xroaksni nDhese

fg“ameasured voltages V1 and V2 are used as pieces of

information with which it is possible to recognize the

train configuration. The details of a principle thereof

will 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 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

25 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

30 illustrated in FIG. 2, the resistance value of each of the
resistors 34a and 34b 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



25 principle of the configuration recognition process.
Unlike in the exanple illustrated in FIG 2, only one
of the resistors is inserted in the transm ssion |ine
in each of the TCR circuits illustrated in FIG 3;
however, the principle is the sae. For exanple, in
the structure 30 illustrated in FIG 2, the resistance

val ug Qfs ¢! gﬁ%gdoﬁnt r%s's%t %St§4§a@fsdfﬁ4ilslos ohms .
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capable of recognizing, without any problems, the manner in
20 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
25 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
30 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




[ 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 explai ned.
As illustrated in 25 FIG 3, the train end detection
swi tches provided in the A-car 1sncluded in the married

pair #1 and in the B-car included in the married pair
#7 ang clgsed. , whes£as ald, LO6: Ofeladd AL 88931 and the
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r esdurden agacbophedthal tRitveageshe Nt rdmodi stsien lines, the
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any effect on the operation the circui

f t. . .
expl 4t FéFMhetethen® % PRELEAFDPT Ayt RS LERER T on
t r ai fe CYNiitgBhab kOFe § £GQA0 HelingNppE 668/sd | SHeeitmgin end
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25 at both ends of the train are connected between the
transmission lines.
[D026] FIG. 4 is a table of examples of measured
voltages and recognition results from the train
configuration illustrated in FIG. 3. In FIG. 4, each of

30 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



[0026]FIG 4 is a table of exanples of neasured
vol tages and recognition results fromthe train
configuration illustrated in FIG 3. In FIG 4, each
of 30 the values listed under the first measured
vol tage V1 and the second neasuréed voltage V2 is an
absol ute value of the voltage that has been neasured
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amount corresponding to the voltage drop. Accordingly,. _c.
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table is obtained by dividing the value [n the box.b
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#5, It is possible to calculate the valu
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| ncl Hiad 4,0, 0Re sARERD CRa PAds i ght ES1ARSSIDIel @able is

cal culate the value as 13.75/1. Zg—ll. It can
obtained by dividing the value in the box by the value

20 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

25 Dbe 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

30 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-




25 be observed that these val ues represent seria
nunbers identifying the carriages starting fromthe
B-car included in the married pair #7, which is
positioned at the rear end of the train. To summari ze,
it is possible to recognize thgqtrain configuration by
dividing the larger value of the 30 two absolute

val ue%srg%efesw'n% e ficgt and dhe seqad gRgS

vol tagesv1¥and at have béen neasured by ea
t he mllbagacdevcebler sin et hérpredet er m ned val ue

dlr§@025 © Val gé%¥9bol%“d§%e r@%&{%ﬁ&?&@lgg £8055ﬁat10n

17 ¢l t'agé sourc
sourp::@ceasd the resistance values in the circuit).

%0029]<Aﬁ eratg%ﬂgkﬂ¥%$$ Coggeguré%ﬁéﬁkat§%ggQéE5§HEtlon

rocess> FACth aration

r ecq;g:ra:lotels@nwpmclass;expﬂallnhd exptiai rmﬂarandeh tpef&Eente FIG.
to FIG_ 5. ramfor ex i.ning._a
operati®oft fiﬁa?ﬁ%mc%?ﬁ |ed(l§’rlggnéﬁgraé%ogpeoﬁ %o% pfggcg%% An
exarnEignrabich ﬁectcrgahmllos pootegar echinMexampilg in which a
carriages.is illustra n
expﬁﬁﬁ§P1&ﬁ GeFoh? 1k Wﬁthegfxc ??%f?g?ﬁﬂﬁfaéglggﬁfated in
181 and.t Be conremnd éxpuanatEBnmbélommeuhﬁIdambctebyrrent
referred to as a onst ant - current, power sy

[ Gogoriirmer sOhr far £F Gl ta PREGERT PRI osh JPhet1y ve
consdaNlecttie BNt r@py¥RfedS WpPhy hS"toustthterufireat, power
connectiq to the transmssion lines) is determned. In

thi SYRPd¥ess, it is recognized that a carriage No.

uuuur caeeh 1a capii:gg,e dNae fazzacar eathbagarin apesht hhae
are p05|t|oned at the ends of the traln bas d on

t he
15nf G1IRSPBh - SHEREHy RIS 5 SHPR1SF 120N IS PR fLefRa ! dSnnected

det ad it@R £WhhsHESs BAC idlesWhi ghdéte oitfdqgur ed smaSprocess,
to be closed if another carri a?e i s not bein

and o 18s TREOBB EPUITITE EnGERELSEa T agiiits HHe) AgEatrisge No-
joingd, Ghe ehet bfrLHdd:280SLPASE  poNEdt Hed BE t:m ends of

ends of the train is determ ned as, the referen%

Carﬁﬂgggraln, 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 value of the



25 It is acceptable to use any nethod for choosi ng one

of the two carriages. For exanple, the one of the
carriages having the smaller carriage nunber may be

determ ned as the reference carriage (step 11).

[ 0031] Next, the constant-currents power supply is

turned 30 on while using the carriage No. uuuu as the
refer.ence_carriage I h ' a e

vol ?‘L'f'i‘gresccvfnan%fl hseé%%{:&gﬁn%a%gggérgo 1\E/EE)C‘TSE{Sagmg' \%%Ba?é that_have
measwesdmienseaet af step dar bvages pxedgrerminegyvalue (i.e.,
di vidin he | arger v . 18 fdir e

secotﬂ}? ggﬁ?%dd%%? tpaeg:les%%\?%flghg?VZ}?hlaét ‘%?&%“gééﬁ' For each
measaf atheatast bpgd?, biyn wratppedet bemi thed cpgirdeggi ie. located

he voltage dro r.carriag LE IS, T ni.zed, f ;
acf?sofbetlﬁg 83P$F§ &0t r?h\?h%gidpégilth?%nﬁ{aﬂgl c(%r'gi' éggﬂe first
i s |@oatiedeb fasmbeheerahunthed sbrond t ¢rer miegeoff ropethe end,
train (e.g. he first, carriage fromthe end, the
sec C8r PPaé;e fFR t]h3§ ‘end, and so on.)(step 13).
[ 003gjod™er at kopsrathidn=sarchapenteor pedfémacencibe @hee ewhere
a failure has _occurred> 10Al |l the processes described
above EEpBAT 75" 6p&ihti ons that are performed in
1wor mal  sipluathensrodesdderdesicribbe glase: wrarresgond to
failure has occ

rred int circuit_or any . :
SWi t%‘heer?tdlo“isnt#ﬁ R PIEFEST W AP ssclgajr?té—'g 1'9h
has maaiharedihnthéiecadd citelre at fa$ldbe desd readgiuered be the
able to hack up the_cqnfiguration recognitigon f [ O
everF3Fc4re ofragf’&r%f o‘%‘et r?g“%ﬁﬁ?SF nBf i 15 hHs c&?@u?’ﬁé%&i %
one 06iald Al stbRretfiRdd efas @ccarpgleid aiHaurcd Yenitheit is
train configuratjon recognition systemand the train
IConfIGrRELEn tPeRB g 15 gﬁﬁ%r JPusRe %%rbtglrgd’irﬁﬁlﬁg to
t he ys@spntierbedhseidn alvercadf kjar ai Bireart ahkeabnormality

fault-tol erant agai nst such sin Le failures. I the
expl BRAEHIBEAoW P ]f‘iﬂqtd\ﬂ“ng ’FF%%“?&:% & e SdRd4°

as expimlres)Qf eMentsaihalonFagubetashi ceqmjrddias system and
possi ble failures or abnormalities, Each of these .
i t enEhsvi 112 e CORPEAT FRIH B |TGKoInL t1on apparatuses according

20 to the present embodiment are configured so as to be fault-
tolerant against such single failures. In 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.

25 (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 veoltage detectors

30 (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>



25 (1) A conduction failure in any of the automatic
couplers (2) A conduction failure in any of the train
end detection switches (3) Afailure in any of the
constant-current power supplies (4) Afailure in any
of the voltage detectors 30 (5)19A wiring disconnection
in any of the TCR circuits [0033]<An operation that

'S per forRd kn: Lhe £asg phehe.d: LAl Ldy & DAs aceer i edircuit
a conduction TaiTure 1m any of the automatic couplers>
19 in a BliGua6ios whalieagr mwndittsor afdilgpre degt ecepryed in
circuit in a situati wher e -a.copduct i ony fai; LU 2 D8Sre i
occutt & PR2ERC all %E!)rrlg%'c ?E)lug gr’.@‘l ngF&IG 6, a _a re_" w
conchict iartofmat Lur eciplethe ravtidedt betweripltére paovidddpair #2

etween the marcried pajr 5, ryd '
L e L
becatlsies tsHeuvaalonageedinsexthe aadrisge dlrrixage Rpd the

yyyy_are not el ectricall 0 d
bec AR EF MRe YWY cHes og:t \%ggg’g?}g%é‘glo‘\ﬁgc?gﬁ%%tg%?rgﬁteaCh
powestisippngd Badatie xldndibet sentfhes bretwescatthencefstant-

are open, .no electric current is f i id] st t3
trans 'rféﬁtoﬁc’f”feﬁe%‘.lp%y éanrdgécbfat et S%P%ec%j%gggdl?ﬁ%tmn
ltohe did Sipefifanur eteviot iages rebtand fhewiserdmd tieasur ed

vol tages V2 nmay be organj zed _into,_a group Jjndi LAY h
48 v%ll%r%snﬁs.sé.o,x %’%‘fﬁ) A;}“sar?d rﬁﬁ%? ﬁér%r%ﬁpﬂﬁ%% ?%%1%" ?néhat the
0 votirst me@sur&aoupl ddgds) ViAeadr thagiggomt nelaissred voltages

stage, it is possible.to determ ne that sa i .
fo 7 @R DR LHST (it S gt AR, ekl e dofts (iie.
G ouprdvpEng @hausnGhdH0RAupn ihlisasitgal iverltsf di.eachGroup

l‘%]; of;lgﬁu?é%t%%%&ggggf ;JEET‘E/_}:halnsd sgc}aggr? ?t J‘r.jls pﬁo%cs%%ﬁ.iengo

determine 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
20 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>
25 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
30 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.



20 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 beloww th reference to

FIGS. 7-1 to 7-3. [0035] <A posiZg on recognition

process within Group A> 25In FIG 7-1, first, the
ConstAnlsCUT T gpl . DAY, SURRI %o RE oYL A8d, kN BoRBE @981y
No. VVVV 'that TS posSitione aglj acent to the carriage

No. promides for el aixrisget Nat winew naub (ihed cepbtagescurrent
in that situation are r r g this

si t ¥ati%n ,Suﬁgéﬁl %osvjtdc? dggy% ) % %egg%ﬁ%%eﬁzw-od urrent 5%
powerecsignti w1 py ovixtedt iom t(lséepar 22 agred N@) -uudn kBenpresent
urned on. The_ same applies.t r cLibeieg i
Erfel WA Pr St Hg?nvﬁ?e%s,&gn aétogggggﬁgtpgoﬁ%?i%?})g%? %ovver a0
supplhe icartriagedNon mithiils ¢achedfon hethyr popdtiony of the
[0036] After that, the. constant-c . I PRLYen

pr ovgd’éfd PRTLASSE ot ;sGargoé1 pN‘g. am&%&@%%@‘%a\s&l BhYene
consieaturedr rebtagpasvarhasuprey updev] test iim FAE€.cadrti age

No. are sequentially turned.on te 2 LAk
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1{movva{ dﬁuﬁpbtyhproaé@quié rpetr;fetrﬁad;hhg@ N Gooxp Bs Until the
ur ned .0n, e _po i.ons of .the four.carri [

G ofiP A tareSy 850@"}:1 7 FRFEFAGRSt %Oau§ur82 %?/rgl 8ges

t hatredo@nirdar | h neshmahd-It@. térh. of 003y |cohstesitt conrent power
recognition process within. up, B> 10 A sim lar__ .

pro L¥s 15et-PBY os%ﬁ%eéltrlgit’tgé Bﬁpeaé:.q} lj’néitlwet grriages. In
posidHeOnTe@bnel bxdMEl €aras dgessipatEdum BFItav§-Beenhe
recogni zed, a command to turn_on the 1§9n8t ar}t.-curﬁgnt

TFowerOSURRICY CRETPRS RAF e FYBRE T 8PI §7 t'5' edcH "0f IPhe” - YYYY
car riragase kArthegenesentzzexampl eeqasntidlist tatreddi on in the
FIG 7-2, the 15 constant-current $§wer suppl ies i

the HAEChGEARE: §9y4P%d e EBAPFPAGE NGO, 75 5o F goorded

sequedtdpal by tHANgS) on 1He theistiahedoprilar twaochhaiages in
the nmeasured vol tages, are recordedtél%te s 24 and

9) .
The @R iBoAgeoFeePRN 13RS B2SPPagRs B8 XP%%ag’es that

J0EC OGN Z8[eRasREd O tHRs MeasUr ednVehd agessdnitalex2fipdép the
underlined in FIG 7-2. In the present exa%Iéde, t he 1i
conTRATRANGS tar RuEh Pheheo FOPERERETFPETR ARIST SuPp-ies are

SUppéécﬁx%rﬁ&%li?QH@f‘%ﬁ@,l | 3t Wi pYt £réhafhd e frieget 8. yyyy
carriage No. yyyy that is positioned closest tq the
condihati F PaPLELeNedCRkISHBt honehercondhion failure

arr angermnh, ;i §oR6¢EP! Al He? arrangement is acceptable in

25 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>

30 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



25 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 | ocation. [0038] <A process to
recogni ze the entire configuratiion> 30 FIG 7-3 is a
drawing illustrating the results fromFIGS. 7-1 and
7-2. A step 26, the ;g iqupation of the gnidhhebyel s
reco%roufed sﬂfla% OlnsIhgel conf ?gur ation of the t?al n
i's rmp@mtzladllyﬁassiwiﬁo whehicarebedeof Staatipg from the
groups. .seri gl nu ( he AY0b 0 1) i8ECOE the
sequéé‘}ﬁ]ﬁ i y%gggl ggeéﬁilﬂ]t%eedcéflr%aaes starti ﬁg f?om
t he }ﬁlﬁ'll‘tllagle ihhaebicl Posiddnstedtonut entoiRosin SUpPYE was
f the ition h H]i t S, PRQWA! on th
upptrl§/r 5 turThLé?jmrf %l%ggao?gém ZI neg%: he on =he
nu ntmﬁihamedfo ohe heorpxmrttl -emroknt hpowen stumplyc Ghaent s
power su that,is 1 qf. the ble t
reactrEfEhen E Foe okl Bt 3 babBfededt Te Wfpossivie o
conf rgirgatiizen thk thﬁfBgl.lra‘te.tcm off06B8] enmnmefr ation
that erfor in the case wher ure.has h
occul¥&H) a coggu@??% S ﬁ%raé: fL% e%@oflné(ﬁen”gxlen end et
et egt 00 v hebesecurred: H @onauc*slandf@g]nam in any of the
|IIustrat|g%ig ta e of waitcclhrecsglt in a situation where
a condtidt i PEFGFE°RaE occifred in a train end _
det ecti orrien t8Chs bndHdian8,ildusitraainomn wisrte #£18 circuit
conduction failure has occurr d Ln_a.fr
det et i D HHALRT PRV T B GICW S LRy F%leguppeaﬁ%ds#fccurred in a
i || ust4at ethcagle@Bcexanpdwi tdm t MinsFSGt UBY | @rEithecdgsevwhere a
all the swi tches between the can tant-current
SuppFyRdit e LRFAPAS N RARETEEN TBuf t ¢ H aﬁ’%o%%"t“’n
condgigit & gravlidea Qﬁetlﬂ@eﬁhrn’i@dZ@aEke#:B ris :dunxsenrateg as an
flowng in the transm ssion |ines. a_yest ﬂltlc
t he PEERYed V& ttgééss%ﬁ‘éa%é’r\lol Fgau?ﬁlg sta £hes

sanepaswddif tHealBnkBadt StltiainitODowder eupmy hara:l the train end
conduction failure in an automati c cogﬁ élAla
meastfERCRAAN &3S Chr BB AN A FOPRRETEP DU at

dder 125+ = A rEeaupiB. £lldwisng iy t&&bﬂgr&ﬁﬁnmmuhed As
as in the example with a conduction fail ur% q_ﬁ This
aut ofmEf T oupildr thpt meas iR VRLE208 5 BEDgHT 7601 e

trai g £o0fi QWi isGRe as the state in a situation where, with a

conduction failure in an automatic coupler, all the

open, no

measured voltages are organized into Group A so that there
25 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-
30 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



[ 0040] <An operation that is perfornmed in the case
where a failure has occurred: a failure in any of the
constant- 30 current power supplies> FIG 9is a
diagramillustrating a state of a circuit in a
situation where a failure has @2urred in a
constant-current power supply. In FIG 9, a situation
wherg, ;8,,r82n5 a1 bk G NAs QPQHErQSEéEhﬁﬂu%urrent power supply
constant-current power supply provided in the carriage

No. ansvddedhinhthe apyadags Hor epeRonddhich dfeused as a
Corﬁfé%@f@khgnlﬁ U dr£Q uEEQQSﬁSreé diltipt pRb8Es S is

an exanpl e. this situation, 5 circuit has
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mor Ty aB oYY AL " bRk b P AR Bpsiffoned at che
1possidposite EEQO@f]I‘Zl’E’-‘ thrainr abnteordd qur-atiingtead of the
according to.t 5 Siqt i QoS No.
desci1 B gnabgl\l/ggeﬂ %%noulg EEI% ?gcg‘;t d e\l;g% ?? Efége °
f ai lwne .haShoscstater iin tﬂlleesemﬂse&antha:mqreﬁtl poake
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O situation S the n t CULr
TuppiFa Fﬁgﬁﬁg}?, agag5 6% |8§1§d§% an gt?];d%ﬂ%; ?ﬁ\é\% noted
tr aitrhaits woEeKi ng aprmsnirye h[a@Oé&q:@medeer dheoponbbants
or ned
P e rrdan e, Bourt Sy Fsvinen if AR 9 2B Barrinapy other
FI Gthkh itheacdrapigsn |pldsu,$t1babdngt atlst atrelsobfatbertmain, it
in a sit uat%gn V\,here tnure has occurred
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2ibhe JMASHibAG, PAOCESSTy ids &he| eafnstamne-ofrtehe power supply in
Carnh?gearrggg§|§%51tloned 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 voltage
25 detectors
FIG. 11 is a diagram illustrating a state of a circuit
in a situation where a failure has occurred in a voltage
detector so that it is not possible to perform the
measuring process in at least one of the carriages. 1In FIG.
30 11, a situation where a failure has occurred in the voltage
detector 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




30 11, a situation where a failure has occurred in the
vol tage detector provided in the carriage No. www
which is one of intermediate carriages, is illustrated
as an exanple. In this situation, as for the carriage
No. www in which 23 the failuws has occurred in the
vol tage detector , because there is no nmeasur enent

i nfornmatian thereof t ty
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homewﬁﬁre\MyenotheasmmemenxnanmbrmheléhcﬁﬁﬁﬁEQiarﬂ¢agesn0t

h b I b
nave QSO hedlcbiuks BOSNLRLEILD SRLEI MShecn

mﬁt hogl o infa tabhe Ehups 6s; hdwenvsrposhebl'ehet @cdaertepmsnef the
t e position of the carriage in,which, fall S
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10 I&et’f&ﬁﬂﬁﬁl Rgeapbettidre qfOSIhtel oasribdgalNo.t hewet hgr an
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0C C Udlé sk it eVt heNfo i SN et tthen chAr daye ofn twhe cRCR failure
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1 ScoaNaGidienngas o6t UtEHeeq:dsrltaoiEQRoﬁl au:]uuuhe lothEkGearriages
12, a situation where a conduction failure has been
caus%%ﬁ?npﬁfqmdﬁ ﬁﬁmﬂ?%%onnectlon bet ween the carri age

No. ywewgiand whe 6périegsh Mhat)().prleﬁfcbfmadZGmB;hEl edse where
pair #2 is illustrated as an exa

D Lt B atendas: BEESTEodhe s31n8.S1 aeturdhisiqn, ippany of

exanph& idd ustated>in FIG 6 where a conduction
failure has occurred in the gqutomatic

| er. , )
Yecordi ndiie- ﬂﬁelﬁl?s?lﬁ%%ﬁﬁPé&u§BFF5bé§%§fg%ﬁﬁ fifed clrcuit

secopd freasyf-ed ouolhesesa Zﬁr\ﬁlgﬁﬂisbSnﬂé@ai’brz @thsi Bouared in
group indicating 48 volts (i.e., C}oug qu anot her

.group TERIidaci§ -0 @@|f%§(|lae a éFBHﬁ ere a conduction

failure has been caused by a wiring dlsconnection between
the carriage No. wwww and the carriage No. xxxx in the

20 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

25 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

30 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



[0043]FIG 13 is a diagramfor explaining a neasuring

operation that is perfornmed in the case where a wring

30 di sconnection has occurred in a TCRcircuit. In

FIG 13, in Goup A it is possible to recognize the

configuration of the carriage Na uuuu and the

carriage No. vvvv by turning on the constant-current
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30 [0045] rther, ‘when the train configuration

reccgﬁﬁqqqgﬁs of the carriages that properly respond, without
being affected by whether a failure has occurred in any of

25 the apparatuses. In the case where a failure that has
occurred in the apparatuses is a single failure, it is
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.

30 [0045] Further, when the train configuration recognition
system and the train configuration recognition apparatuses

according to the present embodiment are used, it is

possible to provide the crew members of a train with train



system and the train configuration recognition

appar at uses according to the present enbodi nent are

used, it is possible to provide the crew nenbers of a
train with train 25 configuration informtion

i ndi cating, for exanple, whichzzarriage is having a
failure or an abnormality, with accuracy and with high
reliahid.i . 004 RN : he: 1 r ai :

cont T agtart R ALCALTC s dhPlhd "o Bodlmpie, which
conféaguriageonsr ezoyry td diridppar at use sakaoomadiitny, t vithe
present _enbodi gent, .ar.e ysed, . e ls no need to
st r e Cﬁlrrgcyhgngﬁ ﬁtgthye/lgg’f %%Igiéggg;il%ﬁ cuits as a dual
syst@f46Thus, Intadditpiessi bhent obhachraire, conftibougt don
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vol tdgeudeseatoa duall syswiemi. ngTHuscoineict ipowsibla §CRachieve,
circuit. 15 [0047] Furthernore, according.to the_, ...
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10S usaghboasihhet poavata SupElay luhat seauses 4 kendonsiant failure
current to fIgM/in.the TgR circuits Thu%jfitlh§e in a train
pos ABHES o 2BLPBT Y ¢ HEEIRECAnt CORTEHTF0 TR ESnT At
sur fagesietbcthen agviymt,i @ catiphes siG widnsaanhtbeiangent power
dependent on the nunber of rriages included in the
1 aiSTPRCSNSBEBTTSE M & YO5BREP LTe % Hodp Ofh *iX1ng
cogtca@co;saibhéf:aﬁzeﬁ o4 h@muﬁaﬁattcdgoupl ers in a stable

nd exc ent _contact state. In,additiqn, wthout .
1Bei i ddBe ndeRRE D THE rURBEPTOIAG G | o PEPRERBEPTHment
t he HedicBns28ntt cuSrdids Polvee bOppLPply AedeheCthé Cpower
current that is substantially constant in a #able aqg
contSHRPdYs CRBRNERIS DA Fﬁ%ﬁ@%&%%ﬁ 5% &fOphin the TCR

presg8cueBodi TR, Atha spewekisudpty Suigflycausesohdeant
constant current to flowin the TCR circuits is

confGUFired Pt hhe IePTiGndt SHELRERT et Hhe soeratippfquplers

200VBMEhoultt bk SngCeGiting ba HEE IMdr lofPes el ageyeincluded
supplies such as a constant _voltage source, instead of

t he iodLaht2Elr r FRNSSENERtdHpplYy. 15 MPssible to keep the

contact surfaces of the automatic couplers in a stable and
excellent contact state. In addition, without being
dependent on the number of carriages included in the train,

25 it is possible to supply an electric current that is
substantially constant in a stable and continuous manner.
[0048] 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

30 power supply; however, it is acceptable to use other types
of power supplies such as a censtant veoltage source,

instead of the constant-current power supply-



| NDUSTRI AL APPLI CABI LI TY [ 00491As expl ai ned above, the
comruni cati on apparatuses for railway carriages
according to an aspect of the present invention is
useful as an invention that makes 5 it possible to
automatically recogni ze the cordg guration of a train,
W thout using regularities in train configurations and

|n t S i the carriages. 27 CLAI M
f&bqugygifﬁggra on recognltlon system f or

recogan4291ng a eenéxglnmadombofrea thei Frremmiiicggied with

8 P L €8T LAORR AL ALgel OLNetkiGPkOkn aspect of
whi | &%} oups 7 ég si°n

car rtmq:ﬁsehmmvemcm daw uiseded as earugedfe@é;lenl tBat makes
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and 10 each of whj s configure 0 gont act
poi A9 gt &8F PE“'%f)’é?l 3955406 gr glﬁg oégﬁhg%carrl age

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; 15a pair of

transm ssion lines that are provided in the train in
such a manner that, at each of the two ends of each of
the carriage groups, one end of a correspondi ng one of
the train end detection swtches is connected to one
of the pair of transm ssion |ines, whereas other end
of the 20 correspondi ng one of the train end detection
switches is connected to other of the pair of

transm ssion |ines; 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,
wherei n 250ne of the train configuration recognition
apparatuses controls others of 2tthe train configuration
recognition apparatuses within the train, and each of
the train configuration recogiitih@n apparatuses

i ncl udes: 30a power supply that outputs a direct

cur rient ; Af trstin aneh Sigpord ioni tepesnitign gystem for

{fﬁg?%%%é?%%a'”sﬁﬁ£1 ﬁ#ﬁakqg péfracgrgfha%%ﬂk§§h98d with a

are Co gure SO as to swtch between
(a) pstkateyi of whmohidges tB8tpawerisinmsl Fogsthasevkedr

ween .t he pair_of 1d4an ssjon.| n t
galfﬁ5F1F98n§ﬁ?%%ﬁ 9 ﬁ%ggaﬁg ggd%gﬁt 2 QSQ% ?qe S two o
ano&muﬁe &hatﬁagmsv&maﬂuﬂeﬂeapoueltSLuﬁhQ/nn§lnoponf19urat10n

i nser aresistor th nserted in at | east one
of > Siesog Bl Sy Sr ek sErb 2 .

vol t age deheﬁt@mdtd&ﬂednmmausestahamrﬁageab@tweene@hbvely
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190l tea@es offavhbgh is conflgured 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;

15 a pair of transmission lines that are provided in the
train in such a manner 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

20 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

25 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:

30 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



been neasured by the voltage detector are input and

that recogni zes the configuration of the train and
controls the first and the second switches in such a
manner that there is only one |location within the

train where the power 15 supplys s inserted between

the pair of transm ssion lines. 2. The train
configuration,recogniti S ' b ls 54
Aherse, ReBBbhe Fo it e BRLERATER SR, 1B, €xBhPhdasion
t he Jdower, snpgpayses theseatiedobet vamsmidrd opailingt 202

transm ssion lines in o f rJH 99 % hbN WL £N 1
o SRR caram bt 2t R Det shEFL 7 GRLRe SRRt E buppLy
traiis conf igaeatedn recogniti on system according to

laim1l, wherein in.a.c wher I [ S £
g’een 25 det ec?eﬁeTJﬁStaonry%o trrégsﬁrrl% o) ?é‘ggltvté}éﬁgg one ©
t hattteaypaileen teassmicchiloy fLheewol t age detectors

provided in the carria L th r ' uni
repeat edl y ch?xn‘é%]gtaag? g%%teic%ﬁ%i %R%ir%walsl‘t"ﬁ%spgv\g?ltage
suppatvesn BRer peth afl trraceoiszesnt himeorfti gacht p6nboth ends
the train based on the voltages that have 30 been

nea Chy S EhET YD tHe detectors with the

1nepeat edl y- changetkidiserig anikocat winixsh th29 viedtebas mpaving
1, wherein the power_supply . is onst ant - c t
povﬁe%ﬁlﬁlaﬁ.“reg by 5t.hel'ﬁ%]¥|a§fang%g% FgGurt 3%589 and that

r ecogiidgn@Resyshemactigndiatdoh b6 thaitmalin windr ebntthbs the
pair_of transmssion |jnes are connected via_aut [
coupigriE Rt gi’%a?‘?%%" rf’é”]'tgﬁ‘ﬁﬁnbn bEt e eh n}aﬁ)éle%a?{r}?ggghere
gr oups.orfiy the 1é@ath sonfiitgdhathent retogiidriconhsypoear
according 10 to claim1, vvher%'bn t he trﬁi n end., . 0 lines
Iet HBRIY 4t LRABELSH PHIERINTEE PRW t TheF A 551 '

operate in conjunction with the automatic coupl ers.
2. The train configuration recognition system according
to claim 1, wherein the controlling unit exercises contrel
so that the power supply is inserted between the pair of
20 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
25 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
30 been measured by the voltage detectors with the repeatedly-

changed insertion locations.

4, The train configuration recognition system according



7. The train configuration recognition system
according 15 to claim1l, 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 groym positioned on an
opposite end fromthe carriage group in which the

pomﬁ!degggkyl Shé%éfﬁ”fh%e gwgyrgﬁgﬁﬂgjg?%ékmggtggtléurrent

pr ovi i'n a’carriage posrtioned ere no

car rdeage bBupplot her carriage groups is joined to an

end t hereof. 8. The train configuration

recogni tion systemaccording 25 to claim3, wherein
thesnontmhbltngimn&dnﬁﬂgmmatﬁbesrac¢qminﬁ0®nswﬁtaMichcgmding

failure_has occurred. by.conparin red

val U&s FhRaf gavgh%%eelﬁl ry%’aesgfgéa %g é%%é\%%fg gé’g‘ 1YRLS 0Fe
det eﬂirmres:tpdovialemh&dmatﬂjs canplagesthatndedlbiasethenjaining
res of t?ﬁ% ar ng of the nmeasured voltage val ues

and %%ﬂ??ﬁa i 7G°P'R& 1 ocation that has been
identified as mhere the failure has occurred, the
cont r ol | ni t |de%1|f|e .a_cause of thef re
. ¢tcordin
whi ¢ ggg gﬁﬁén T IBREAGT 5 CSHHU T o % ﬁurec?n g
1any wf dﬂaemamtOﬁm&réanxhhﬁ emainaem@rmhnﬁauumnfathCbe$nare
any of the t ain g@itlon switehes: .5a failure.jn
t he
any "§1ChER V\E'f’l‘é?r}b et Spfﬁf" Tret i zgﬁlfcgfmflhm
volkﬁgﬁmﬁﬁhereﬁﬁlers a W ring disconnection in any
of the transm ssion |ines.
7. The train configuration recognition system according
15 to claim 1, 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
20 is provided in a carriage positioned on a side where no
carriage from other carriage groups is joined to an end

thereof.

B. 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



10 9. A train configuration recognition apparatus that
is provided in each of a plurality of carriages and is
included in a train configuration recognition system
for recognizing a configuration of a train configured
with the plurality of carriagessd hat are joined
together while 15 carriage groups each nmade up of a
sinquc) rEiagglfgw{ ., Or nore carriages are used as
uni t’s, e Fraln cont ‘guration recognition system
i ncl udi ng, cahdteni @nd®idfureadch afiythe e mvdgmagioupsyplers;
tr aln c%?l% g%ggct}foﬂtﬁ\"g t'%h% yeg‘fh t?% Mi h eénd detectjon
confl gured so that'a Contad p0|n% heéreof 1s open B
20 andttlebesene of the carriage groups is joined to a
orrespondi.ng,one of the t n nd t.hat, the
gont act SOFﬁ?l?ﬁ%rJe%farfys Oéf}l\%g gdglg‘f’g%osn%%o]’rl%%t’her
carri ageagifatipsre sig Gmeda ft cheheottagesizoreditiogseone of

the two ends,.and the train configurati r it
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di r elcitnesur r ent ; first and second sw tches that

are respectively inserted in a pair of transm ssion

lines and that are configured so as to switch between

10a) | st at e rabnwebehi gilhratjenwetesogpl tyidrs dppeented that is
betmeen.ths Eair ég t ansqisséog 30_1ines, andaagso

t he RFAVFIEE £Pafidnh < 6h ALNaS *5Y 05 egthentds SaRtc (b
anotiigylugleat eni & whuich ddnFipavsetistppdaodraition system for
inserted, .the pair of, transm ssion |ines bei X
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of thieirallitiweresssr Rigednehadfl aktbejchidd ageegheupshile
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tr ansddrSsigeNgkbR8S, train @nbeabstefidhadwitehie8SeatRdof which
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a voit &§efdeueed ofo tHhat fesSBFBSt PP 4 5eEneEnCPFR 1T

230 Raidtnel bhanssi &sd WadrdiRge ghogeshi Hfidiella epds of
the resistor; and a controlling unit to which the

vol t9RFESSRanPARY beledh Heddi§r HOL§EH ga%| o dbagethet ppntact

are ddipit caBdebhals recRQ 2esnbhe ONdHHY &lair@fagé §h6ups is
trai'n and controls the 15 first and the second
swi tiHesd fostbh SOFRGARONALIAG: ORRePE the dioy epda, and the

B e E e
2Bherei n @ 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
30 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



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 claim
9, wherein the controlling unit3125 exercises control

so that the power supply is inserted between the pair

of transm.,ssion_|ines.in o 3 c [ S i

i G RECET REncaril Shorlet Canosaft car sy, 3987 ehl gt o

The damiespeoodinguerss iah thec bgriihi end apparcdtivs 8@itches is
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etectors.provided in .the carriage t.he co Ll
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powerrasisppbkyios livsest ed and recogni zes the

configuration,of the train_.base n, th ol tages .t hat
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r epeatiedloyf- ebangeissingerltines ;|1 ocations. 5 12. The

train confi rati on recogniti on apparatus accordi to

ol aim 6. AL Ease (RS thal rERpEEes ' RIEAGE Bhden the

100NSdAT ofUEERNEmPEsIIn Jupelkyat18adld. oflethr @nds of the
configuration recognition apparatus according to claim

9, SRTEh8™Pair of transnission lines are

connect e@ vbatadl i ivhicoupl ehsch hetie nedltagest heving been

j 0i ni ng between the carriage, groups. 15 14. Th apn
confiSREeAoRY r RS g 15398 %ﬁﬁgﬂi? sa’éecc’d}pd’itnan?o%? im
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a case where neasured voltage values in all the | )
car riuRFey 4fF theertred PefmgePefhe Pair of transmission lines,

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 claim 9, wherein the controlling unit

25 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

30 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



such a power supply is turned on that is contained in
a carriage group positioned on an opposite end from
the 25 carriage group in which the power supply has so
far been turned on and that is provided in a carriage
posi tioned on a side where no & riage from other
carriage groups is joined to an end thereof. 30 16.

The éﬂg@l‘g@scgniiagé‘{?éﬂ QR LBCLANthE OFo P MdS is inserted
according to claim 11, wherein the controlling unit
i derfiricf iresogni seat o domfiaheAt on #f e xgisckaspeen the

by cQiRal ngaﬁgg ﬁgélﬁe%% weLtages B3P M %atsgat dg%cgtors

been neasure vol tage detectors provided in

car Midgesheanepeatedlyphanggd ansestiqn docgfdons.
gonparing of the neasured voltage val ues and
I'nformati on regarding the |l ocation that 5 has been

i derit?.f i Ebeatrakereonfiguraiti onerdeeIwidcifr épparpgus
cont liag. unit _q td fi : h LU

i sl B LR, BB R e SRR TR Sy
of tdvmsdanbmatirenbupivwers supply.a conduction failure
in any of the train end detection 10 switches; a
failure in any of the power supplies; a failure in any
16f tlife v@heageatetewtfigiration recegmitigndiappenntesi on

cordl t r e the pair of transmission
N Ao heed AR BT ek IiSthe pair of issi
lines are connected via automatic couplers that realize the

joining between the carriage groups.

15 14. The train configuration recognition apparatus
according to claim 9, wherein the train end detection
switches are mechanical switches that operate in

conjunction with the automatic couplers.

20 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

25 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.

30 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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values that have been measured by the voltage detectors
provided in the carriages, and

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
is one of following:

a conduction failure in any of the automatic couplers;
a conduction failure in any of the train end detection
switches;

a failure in any of the power supplies;

a failure in any of the voltage detectors;

a wiring disconnection in any of the transmission

lines.



