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platforms, to any one of which the train may be
switched, each platform may require a different

braking profile for the train to stop at that platform.
In such a situation, an embodiment of the invention has

for one of its objects to provide the necessary
cues to the train so that the control equipment
will select the correct braking profile.

According to the present invention there 1is
provided an arrangement. for positive route identification
by which a railway vehicle is able to positively

identify its route, wherein, at a predetermined distance

from an initial. point, each path of . permanent
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way is defined by at least one signal or marking means,
and a railway vehicle constrained to travel on said
permanent way has: means for sensing each such signal
or marking means to produce a sensed signal; means for
measuring distance travelled from said initial point;
means in which 1is stored information describing
each path in terms of the signals.or marking means and

their distances from said point; and means for comparing

a sensed signal at a measured distance with said
stored information whereby to identify the path
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-2 over mhlch t he vehlcle i's travel ling. Preferably t he signals or marking
neans conprlse track circuit signals ,the frequencies of which are arranged
i N ﬂgtern1ned sequences ,and at a5 predeterm ned distance

from initial point, “the track circuit signal of each alternative

pat h has a di fferent character| stic frequencys” The invention and how it
may be carried mtoq:mactwh:mlwtthe nmhixelejms:rtmzhlbmg\ay of exanple only,
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b e AR, B |

The two tracks are |nterconnec er’ﬂca{"pproach tracks.
| abelled A, B and C. 25 The mvnatsyst earmérrmcuvysm tm;al bcn‘ sevemedr dokto
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"DOAN |ine" leading tg A a traln travel I N the dlrectlo (ﬁ

correspondi ng % owWdith aipfrirange o ‘F‘épeéhéd ééﬁ&@ﬁééﬁ@ﬂgf ré‘q'@é’ﬁ-@lgés 30n
F2, F5, F7. On the wWHicH: ne" leading to B a traln travel ling |n the

direction I ndi cated by t rr ond| arrow w ncaunter_ a

sequence of frequencies I%% ‘Fg s&’é’p gtrﬂbla eédl ?ﬁfttl(?nc P[HF& gx[avmg
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Thi s frequency
Nt ~ 15 Fig. 2 shows a block diagram of an automatlc train

operating system employing this invention. _
Referring to Fig. 1, the arrangement of track
circuit frequencies F is shown in paft of a track
layout approaching a station or depot. The two tracks
20 between stations are labelled conventionally "UP line"”
and "DOWN line" with the normal direction of traffic on
each shown by the accompanying arrow. The two tracks are
interconnected with three platform approach tracks
labelled A, B and C. '
- 25 The system employs .a total of seven track circuit
~ carrier frequencies which are allocated as shown in
Fig. 1. On the "DOWN 1line" leading to A, a train
:'travelliﬁﬁ in the d1rect10n ‘of the 'corresponding
arrow will encounter a repeated sequence of frequencies
30 F2, F5, F7. On the "UP _line" leading to B a train
travelling in the direction indicated by the.
'correspondlng arrow will encounter a repeated sequence
of frequencies Fl, F3, F6. On the trackleading to C,
- the first mentioned sequence of F2, F5, F7 will
'35 be repeated.
" The interconnecting sectlons of track are 1dent1f1ed
with a track ciruit carrier frequency F4. This frequency
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-3- is reserved for connecting sectlons of track,’ crosé- overs etc. so _
that it is only detected by a train during the course of changi ng from
_@e track to another. 5 A train at position S on track A hagljusty
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circuit fre ncy. ..of . track section ver which it pasSes. In the first
alternative qt%e d[H)er 3'-670 ence F2, F5, F7, F2 etc. and
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al ternative
identified by characteristic frequency F4. At point P2

the train may be either: switched on to track B or
switched on to a further intercomnecting section
taking it towards point P3 on track C. If it is
20 diverted. on to track B, then after a distance 2x
the tram is within a track section identified by the
characteristic frequency F6, and af_ter a distance 3x
it occupies a section hav1ng_characteristic ffequency F3.
However, if at point P2 the train is diverted
25 towards track C after travelling a distance 2x, it
 still occupies a track section identified by characteristic
frequency F4, and after travélling a distance 3x
is then within a section identified by freqﬁency F2.
_ | ~Consider, therefore, ‘a train equipped with
30 meat_xs for sensing the track circuit frequency of
track sectilor-ls over which it passes. In the first
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alternative it senses the frequency sequence F2, F5, F7,
F2 etc. and receives no other frequency. In the
second alternatlve it senses the frequenc1es F2, F5, F7,
35 F4, F6, F3, Fl, and in the third alternative it
senses the sequence F2, F5, F7, F4,F4,F2,F5. Thus, means
capable of discfiminating between these frequency



senses the sequence'FZ,‘F5, F7, F4,F4,F2,F5. Thus, means capabl e of

di scrim nating between these frequency -4- sequences iIs able to

detief nf ngwhet her the train, having travelled a distance 3x from point S,
is the n track A track Bor track C. RefehLing nowto Fig. 2, this shows
a bl ock diagram5 of an automatic train operating (A T.Q) systen1

enpl oyi ng an embodi néRguehcelse | hoerablm. tOhedetewkine r ehietthexi gohé s tranel
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i nductively coupl edth@pt gn FHéCkréh|F§acknB QrdérackocprOV|de an out put at

22 connected to autonat i CRteféh.—MEOhee«t t@nFﬁ.é TaP. kh&gusaﬁ%t a2%1%kt |8€iagram
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safety function acco o] h ral br,akes ppl.i.ed. f ar.

exanpl e, no track mégtlggl‘: %S@lé %t ct & r§1th e’ mgﬁgﬁ eor"érb%]e%g ofratli]l@
train 20  exceeds ihdipakedumtspdéd Whﬂttramhcase@@gﬁpp&ixhﬂthndahaungn
signal carried by th@oilQCsz'rﬁagitf%ﬁEH“ .c1b¥e Ath Pragdut PIapt é§ils and

provi des an out ut 24, .consisting of the characterlstlc track circu
frequency, whit® is iRGHREIVEHY t6°89§8ﬁatwéthtr5hﬁ BpaLdsi ngn (Ar¢e@ ) £95

equi pment 25 whi ch, rawae thQiutEﬁo\htﬂgﬁt QQntcrdHrfectﬂlﬁi b akest aRds i Berdpine
notors of the train.. ¥ Egnﬁ ? S known gn the art and it is not
proposed to descri be ﬁ%FﬁCFﬁg ohstr cFﬂBﬁpﬂ?“He? i PBAtBBeF 58BN, 1t is

sufficient to know 30 AbBtP.seqbipmenty2B eosodidwseupbna Serﬁrnhowaouhces

oL UL on and CogRa £ o406 PELATELE' B PLL " pRRERIYHDet e84 0tne
veloeTfy val uekd Nos. 2159311 and 2017991. As is known from the prior -
art, such A.T.P. equipment performs a fail-safe
safety function according to which the train's brakes
'are:applied if, for example, no track circuit signal
‘is detected, or the measured speed of the train
20 exceeds the maximum speed limit indicated by a coded
modulation signal carried by the track circuit signal.
The A.T.P. equipment 23 provides an output 24, consisting
- - of the characteristic track circuit frequency, which

is connected ‘to automatic .train operating (A.T.O.)

25 equipment 25 which, among other . things, controls the
| brakes and the drive motors of the train.
U ' A.T.0. systems are well known in the art and it

is not proposed to describe here their construction
or detailed operation. It is sufficient to know
30 that such a  system -draws upon several sources of
information-and compares variable parameters either one
with’ the other, or with fixed stored values,to determine
acceleration, deceleration and velocity values.
One of the sources of information for the A.T.O.
35 equipment 25 1is -a geographical information store
generally indicated at 26 in Fig. 2. This comprises an
electronic store of information such as track circuit



One of the sources of information for the A T.O 35 ‘equipment 25 is a ‘
geographical information store generally indicated'at 26 in Fig. 2. This
; @)rises an electronic store of information such as track circuit [ 5 -/
quency sequences, |ocation code _wrds, distance between i denti ¥ abl e.
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after each d tgavel t t.r ai ee 1

travel I i ng theltgkg'?g%tee)%x éf‘ ?'s t{%‘st I n rng}éé S et)%eL raqqhe has
been diverted Arn ErrOsay.qumpamkwAZét tooismppRYy: lannﬂéagsurlamelm:e o finfddirsrtestri com read
frommemory 20t raye§ 19 | by '“éhEat % e ay “%H's‘f%n%%fsshg' 'ﬁééﬁ’bj

exanple that the track cir U|t sha ave a re uencg her
The A T. &0 equitBiert-T D thequipment, 22t &pniafdress ( hher gaasraphicadk

“si gnal frequenenfb&mséaohhatcdrlae26rahno&a%rbeenr@a\aerft&% gt poi nt 25 P1
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been switchedofnthe tradk Bndwihbe troater belingi teavierfsiedquency will be

F6,or if the train li‘?é b&ef 6urt ﬂ’!&fh?‘g BrQayf rggwgr&s Eﬁl nt <f;:j‘:band

track C _when the track ci rcuit s have’ f requency sequent
check 15 its operating 1nformat1on ~after each distance

travelled by the train (see Fig. 1). If in travelling
the distance x from its 1last - information wupdate
the train has been diverted from say, track A at
point Pl in Fig. 1, the information read from memory
20 26 will indicate the. alternative possibilities, for
example that the track circuit shall have a frequency
of either F4 or F2. The A.T.0. equipment is then able
to determine, if the received track signal frequenéy
is F4, that ‘the train has been diverted at point
25 Pl towards P2, After a further distance x, by comparing
the then received track circuit frequency, it can
further determine if the train has been switched
on to track B, when the track circuit frequency
_ will be F6,0r if the train has been further switched
30 towards point P3 and track C, when the track circuit
signal will have frequency F4. A subsequent check
‘after distance 3x will confirm whether the train
is travelling on track B and receiving a track circuit
signal having a frequency F3, or whether it is on
35 track C and receiving a track circuit signal having
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a frequency F2.



aﬂter di stance 3x will ‘confirmwhether the train is travelling on track.B
and receiving a track circuit signal having a frequency F3, or whether it
i.S. Oh . track C and receiving a track circuit signal having a frequency"
F2. - %=b- In one formof the invention, thegoute detecting equipnent is

arranged to be-operaéivel _ eiﬁonsiVﬁ to reception of the internedjate |
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i nt ersections etc. V\:%(;%l’ e*é?%eep%ljf%‘gk?gi I&@Lﬁ %%‘f%ﬂﬁ?‘gl%? ESFFLED pyFeaupngles
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along the nOrng! diqukhp&fyﬁﬁIET?&uqqdf%%hUé%%Qgeg¥§§ﬂﬁﬁﬁFd strai%ht

ahead signal having a carrier rquency in the e sequence. .
second 1oop is also.laidlonnormal; fnacked ayenudsaithe taack simauidi stignads

along the straight lare clrddled bYP thle runMEngC PFTARCRIRAPL At Ifdf3s-overs,

cross-over track secgtion, and ‘then follomnng t he béanchlng,or ]
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carrier 200 poqucagy b LLE Che T sk Dot s aLe ao Soralghe ahend e
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accurately nmarked at I Xe predeter poi nt “conmencene

the track section SSAYRAECE.ooh RACIMI dREP, h‘iiyaéépvel%ﬂsdt Ha reher &rask
marker point or initbad RXtendidg for a short distance along the straight

- 15 track, up to the commencement of the cross-over
track section, and then following the branching
or  interconnecting section. If the track points
are set to divert a train, then the second branch

- loop is energised and carries a signal having carrier

20 frequency F4. If the track points are set straight
ahead, then the second loop is not energised but
the first 1loop carries a signal having a carrier

.'signal. frequency as determined by the sequence on

_ that line, _ .

25 The commencement of an interconnecting section
is accurately marked at a fixed, predetermined point
_By_ ﬁhe_ commghcement of the track section signal
loop which; thus, may serve as the reference marker
point or initial point.
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. An arrangenent f or positive route |dent|f|cat|on by i

l@ww’ i" I’tﬁi ',vehlcle is able to 5 positively identify its route,
edeterm ned di stance froman initial poirnt, each panﬁzof at

,pernanent may i's defined by at | east Qe si gnal or- marking neans, and a

rail way vehicle constrained to travel on said. permanent way has: 10

means for sensCbg@IM8ch such signal or marking neans to produce a sensed

signal ; neans Tor neasuring distance travelled fromsaid initial point;

means in which is stored information describing each path in terns of the
signals or marking deandnardrangemehnt fordpesdtdee riouwe said point; and

means for co d i t . di st t sai d
otored i nfor naoeBYiticaRIRaT vy WREn & A vEHi S TR Rt b
vehicle i8 trapesitayely. 1dAntafVang§n§nut&s vhgrnga,uatcaaun11 wherein 20

the signals or 'EBHE't@S}m'iB@ﬁS &pmﬁéé e ahf C tféﬂnﬁiémtth

frequenci es of mhlc gre arranged .i n prede ern1n sequerices % wher ei n
at a predet er "PAER R t AnREFBINRG| WATNiH§ debiped byhat r heaski oG t

si gnal of eachsaghannatrl Mﬁrkﬁﬁghmbaﬁsf;l ghlif ar eatilvay vedhanacteristic
frequency. 3. ran of tive rout |dent|f|cat|on
substantially § gna EéFﬁBgE \%ﬂoth Fg\’ﬁ ent? tstF]tcﬁe & Ydr BiSigs. 30
35 10 means for sensing each such 31gnal or marklng means
to produce a sensed signal; means for measuring
distance travelled from said initial point; means in
which is stored information describing each path
in terms of the signals or marking means and their
15 distances from said point; and means for comparing
a sensed signal at a measured distance with said
stored information whereby to identify the path
over which the vehicle is travelling. '
2. An arrangement as claimed in Claim 1, wherein
20 the signals or marking means comprise track circuit
signals, the frequencies of which are arranged in
predetermined sequences,and wherein at a predetermined
- distance from said initial point, the track circuit
signal of each alternative- path has a different
25 characteristic frequency.
3. An arrangement for positive route identification,
substantially as described with reference to the
accompanying drawings.
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