*.1- AUTOVATI C RAI LWAY VEH CLE OPERATION This invention rel ates2.d 3<§§Zé%;?
for automatic rai l way vehicle operation. Driverless automatic trains are
Ypperated using the same 5 basic signalling principles as enployed for
manual |y driven trains, that is, the trainis driven as if it has a clear

| ine ahead until it begins to infringe the m ni num saf e headway di stance to
the rear of another train, whereupon vehiclegspeed is reduced and 10
eventually it nmay be halted. In addition to conventional headway safety
signals, visual @AUFIMATIC RAILWAY VRHICLE OPERATIONMY Ieceive signals
representing -an absolute maximum speed [irmt and a target speed limt. The
train is then driven to 15 attenpt to naintain .the target speed w thout
exceedi ng t he nax@thnisn ipeahtid’tiU$e1/aht2eisi ttdbegi By sttoemproncia u bhemaitii crum
headway of a trmé% % gﬁ% SPegsh i s reduced and the train's brakes
are actuated i nmedi ate to sl'ow the train to its target speed. The 20
train control equipnent is supplied with at |east one service braking

profile and, si mdxéirvléble?és | RAsdma e 5&"&/11%3 HE DRt WEPAd | ene ddiRe
t ar get speeds ar Pen 2¥h€10entr ffic contriller which is
|

responsi bl e for * BBeBh es, RBnprereved FatdrRW Ly
conpl et e secti on afivdre tlﬁmsk theel wsmg the toaihi ¢6i @y ivarenest afoflimany

trains over nany,routes c in t ene

automatic drivi né‘as%/s? e?r;i"‘fa‘%g gig?u gwggd gg‘té' %%Olb %rﬁ? i Sih isnp’{ ‘%léef n a
per manent way, maemsimuimn cmsebbeadwaal |41 sd@mden i ste c oyeami e fit enctther
vehicle signallingrain, whereupon vehicle speed is reduced and

10 eventually it may be halted.

-In addition to conventional headway safety signals,

visual or electrical, an automatic train. may receive

signals representing an absolute maximum speed limit

_ and a target speed limit. The train is then driven to

15 attempt to maintain the térget speed without exceeding

the maximum speed. Thus, when it begins to approach

the minimum headway of a train ahead the target'speed

is reduced and the train's brakes are actuated

immediately to slow the train to its target speed. The

20 ‘train control equipmenf is supplied with at least one

service braking profile and, similarly, at least one

service acceleration profile. The target speeds are

computed by a central traffic controller which is

responsible for controlling the operation of a complete

. 25 network or a complete section of the network involving

the conflicting movements of many trains over many
routes. ' ' ' '

According to the invention there is provided an
automatic driving system for a railway vehicle

30 comprising:-
{(a) in a permanent way, means which substantially
continuously communicates to a vehicle signalling



-2- informati on which concerns safety of novenent; (b). means which
periodically supplies a vehicle with static information concerning
efticient operation of the vehicle, the static infornation 5

conprising data describing the |engths of track sections through which the
vehicle is to travel; and (c) = on the vehicle:- (i) means whi ch recei
the signalling 10 : I nformation; £24) means whi ch receives an
means which stores the static information; (iii) means which neasures th
speed of the vehicl e imfibmbiagtizc evhicthasoncenns | safetydod Snovement ; (i

control means which q&p uc&&dgynééﬁ
the notors of the vehicle Iin accordance

tP%Qi:'Rﬁd!‘@é‘i*ﬂgO%%ggh 3 eeg‘ea by 2K E£s18n

| nput

t he recm\mxiS|gnaH|kahn§&aﬁﬁ¢oﬁn&ﬂfmﬁmh?§[ﬂQﬂﬁeaPi%QZ@ff1C1ent
response to the storegfstatibn ra,fforméloehﬂemrl £hied se@@hcdaiaféﬁssﬁbhn

t he | engths of track sections. era | 0 reis rOV|ded
means whi ch transn|t§QWEF§§&ﬂ%: FBr%&§QﬁF?¥P$hgh9eﬁ1 2 %rﬂ%p

information being traedtaioms thrdbighvehiche titd | eshicie iband ngratel pe

station, and stored |n‘§he storing nmeans on the vehicle. Stored static

i nfformation recei ved 3&t

one station nay be replaced by fresh static

i nfformati on received (&) t homette stehiokeat which the 30 vehicle stops.
invention will now be desc(rl)bed’mQXnE’aBQl?{cﬁXMé’i@QEy £ t B LIreNsg
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-information; .
(id) means which receives and means which
stores the static information; .
(iii) means which measures the speed 6f the
~ vehicle and distance it has travelled; and
(iv) control means which produces control
outputs which operate the brakes and the
motors of the wvehicle in accordance with
inputs produced in response to the received
signalling information and inputs produced in
response to the stored static information
~comprising said data describing the lengths
of track sections.

Preferably, at a station there is_provided ﬁeans-which
transmits the static information to the wvehicle, this
information being transferred to the vehicle while it
is standing at the station, -and stored in the storing
means on the vehicle. Stored static information
received at one station may be replaced by fresh static
information received at the next station at which the
vehicle stops.

The invention will now be described, by way of example
only, with reference to the accompanying drawings in
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*-2a- which: Fig..1 is a schematic illustration of a train carried operating
apparatus; 5 Fig. 2 is a schematic illustration of automatic train
{ope fating equipnment:in Fig. 1, '"Fig. 3 is a schematic illustration of fixed
equi pnent . at a station; Fig. 4 shows in schematic forman arrangenent of a
10 station ground | oop for accurate train stop control; and Fig.5 shows
conparative train speed profiles, with and_without the invention. Referring
firstly to Fig.1l, the il lustrated 5 apparatus conprises an automatic
train protection (‘ﬂ‘ tF“) equi pnment 1 connected to receive a first input
froma pick-up 2. Thisigick- %Zammﬁau&e ALk Stvatiieh | §0p aant e00a
nmounted under neath the %éral n own at,the front of the |eading bogie,

ahead of 10 t FEPF ey n%p%’;ﬁfefn%n@??l F¥EE proximity to.one of the track
rails 3. Elect§ical clignt ilsluaecsahenaticr ddlusdidatidn mof hautomatdé

track circuit si c fhe signals are used,
firstly, by trac%g%fnagél rcwlfléj g%“%ﬁn‘&(%%?% b\/\}q) to detect the
presence of a train irFide t3adls s@ctﬁ@lemsttm@n ulrmbueqlzramm of fixed
transmtter.and r ﬁiﬁ‘én@pé)@rété’@atﬂ_&s is well known in the art and wel |
descri bed el sewhere it 1s reaIIy 0 of background interest as far as
t he 20 pr esent |nve‘?15t90n4| n%?}¥eT§tWIf°HE 2R sHRERNIREENE LR @

reader is famidi atatidn tcjlﬁ)lirﬁi:ft[wd»@g&orTéf@cwt@keuﬁriinSsﬂUﬁld:@ﬁtfdl : The
second pick-up is identical with the first but is nounted close to the

N\, Y



other rail. Both pick-ups are connected to provide a 25 track circuit
signal input to the A T.P. equipnent 1. The apparatus being described nakes
use of A.C. coded signals used to nodul ate the'basic track circuit signal = #
carrier frequency for train operating purpaseg.-The coded signals inpressed
on the track circuit 30 . carrier signal convey maxi num speed and target
speed information to a train. This speed information; in effect, replaces

the information given to a human driver by neans of the conventi onal

col oured | i ght sigﬁ;lling equi prent. Briefly, it works as foll ows. The 35
train is given a i mum speed which it nust not exceed and a target speed

whi ch may be expect edFtig. Beshnwsnnampanamxﬂﬁinraiﬁmspmn@ -meef i bes , Tad giet

speeds may ‘be progéﬁs%\c_ﬂ%tl (Evl\%rtqg‘r é}ttsit&ges i n successive 5 sectlons

down to zero. maxi mum an speeds are equjvalent to a
conventional green coRgﬁ3¢¢1M@gﬁurs; rtgetF ighaled thomerl ustrated mum speed

5 caul val et 10 gppaiaig %h.g; %sowr@%dﬂ&muﬁr&ral ?M&{@Jﬁsnspegd s .

the sane as” a red ect stop carr
equi pnent 1 coul d(be oF.2 eapmmm |r$°cﬂf@ceﬁq t%é‘é‘f%’r"%ﬁa &S inpeh

Pat egt Sgeg' ficat lEQBﬁ hop{ ckta %331 ameh 120 pAE d k dBip gk taam get |

speed coded signals are. con ained-in a co at tr uit. S|gna

transnitted throubﬁ duftiys loop; aptenma ?%’“ﬁ(ﬁjr‘@c‘& %ich %pﬁ 3’15

2.' This signal i $odedodndalnythhe f&'@pumt:pmfntthle ilreanticey Hogg det radcetad h:ef speed

limt inforjmation Rg k al igee h%fag% $£5§ reed he .
?§§ g an H or |onal 0, \U/

tachonet er mhlcﬁhae AR Ere T 43 out put” ‘st gnal “prop
20 the speed otrahk traals. 3.This speed output signal is connected to a

second input of the AgTePtr$d4iPeBRrehts induced in the track rails 3 in
the form of track circuit s1gnals are sensed by the
. pick=up 2. The signals are used, firstly, by track
*15 - circuit equipment (not shown) to detect the presence of
a train in the track section between the equipment's
transmitter and receiver apparatus. This is well known
in the art and well described elsewhere. As it is
really'only of background interest as far as the
20 present invention is concerned, it will be assumed that
‘the reader is familiar with the technology.
The pick-up 2 is duplicated. The second pick-up is

identic#al with the first but is mounted close t- the =
other rail. Both pick-ups are connected to provide a
25 track circuit signal input to the A.T.P. equipment 1.

- The apparatus being described makes use of A.C.
coded signals used to modulate the basic track circuit
signal carrier frequency for train operating purposes.
The coded signals impressed on the track circuit

30 carrier signal convey maximum speed and target speed
information to a train. This speed information, in
effect, replaces the information given to a human
driver by means of the conventional coloured 11ght
signalling equipment. Briefly, it works as follows.The

35



The A T.P. equi prent is operative to conpare the neasured train speed
signal fromtachometer 4 with the maxi num speed |imit si gnal decoded from
kfhe nodul at ed 25 ‘track circuit signal received via pick-ups 2. |If the
nmeasur ed speed exceeds the maxi num speed | i nTt%tTe brakes are appl i ed
automatically by the A T.P. equipnment 1. The equi pnment 1 has an energency
brake .control output 5 connected to the brake system Wen 30 t he
energency brake signal appears on output 5 the train's brakes are
aut-omatically applitraim ksegDeenya makimanl epeéd which. FtPnusqunpteakcéed

h -f h d
S gnal and (he 1 adbied GFTETY SRRFd FRLEN magBEbkiGhEeq PB bE 2R °Po
operating (A T.O ) magimmerapéed rigprehemext byedtbek. 8 Targey. $pegtissmay .
conprises a micro- ﬁ;é)fﬁ%&reﬂ’ﬁ;@ﬁ[ V!Bv?é‘ré‘\él'1nb§t§|§§§ri1§’e§ué@%@i€edet ai |

bel ow. The A_T.O equi'p WO con uts and 10 mhlch
are operativély corfREHQns daghttolIzere. t rkqyak WHFU'EoﬁﬁﬁioFaﬁ&ﬂtb?Hﬁ%

systems respectivelare '@tﬁxi\%mit e @advéﬁai:dxnsl reréén fEEDOEPEd Fighet

outputs 6 and 7 fromthe %F%u‘ﬁ)ment are connect ed respectlvei%/
“hputs 11 and 10 | 3 CAXESE SRS PRI S RERG 1A S04 Yo L8R b
13 is connected wi tto motdmmgjrdm‘mat e:blmdtmddmghbpmrﬂtaammro eczrgehg

o cengeren, 0 4 R S T Sd gl AR g Ton. 0 2150
| oop ant ennal@rr angenefhe itrdimnicar mhed éf-éli-&rceequﬂﬁfet dnteethkd be of a
anrgngements 14 ang ol oWy ahe! neadde for example British Patent
| Specifications Nos. 2159311 and 2017991. The maximum
and target speed coded signals are contained in a code
~.modulated track circuit signal transmitted through the
15  track rails 3 and received via pick-ups 2. This
. signal is -decoded by the equipment 1 in order to
extract the speed limit information. The actual speed
of the train is mcasured by a tachometer 4 which
_ ~ generates an electrical output signal proportional to
20  the speed of the train. This speed output signal is
connected to a second input of the A.T.P. equipment 1.
- The A.T.P. equipment is operative to compare the
! _ - measured train speed signal from tachometer 4 with the
4 o . maximum Speed limit signa. decoded from the modulated
25  track circuit signal received via pick-ups 2. If the
measured speed exceeds the maximum speed limit the
brakes are applied automatically by the A.T.P.
_equipmentll.. The equipment 1 has an emergency brake
control outputzs'connected to the brake system. When
30,  the emergency brake signal appears on output 5 the
traln s brakes are automat:cally applied to emergency
brak1ng level. The A.T.P. equipment 1 has two further
outputs 6 and 7 which carry, respectively, the target
speed‘signal and the track circuit ffequency.
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the vehi'cle containing the A T.Q equipnent, to inductively couple with )

| oops laid in the track bed in 20 close proximty to the track railsi%g
and they are installed further back on the vehicle than the pick-ups 2 oS
referred to above. The neasured speed signak Brem tachoneter 4 i.s connected
to an input 17 to the A T.O . equi pment 8. 25 Fig.2 shows the.

A.T.O equipnent in greater detail, parts also shown in Fig.1 having [ike

ref erences. The central part of the A T.O equipnent is a mcro-processor

-18. The operation of Rﬁﬂﬁﬁﬁé@ic1§ré§nCGBEEQEE§gBQK.Q@b@)iBﬁhﬁBﬁ%hQ”%s i . e.
operating 30 prograns, S ored%in ﬁngrogra, l e read only nenory (PROM
19 conpri si ng a<mﬁﬁP¥ﬁs%EE%us?$r eekn@ciBal'tg:the EP&?eSQBPF1§F§o?
connected to the pPEESSPFodSssbrasystémewhiBROWY120behdeBc@ébsdagnamore
geographi cal data store. 3513 - fh- Thﬁ rocessor 13 ga an_i nput %1 ind
an output 22 whi ctierdl LAEEY ey The Aot &- rFGRIPREREcAChagaryPoFontTo
nmodul at or / denodul afuwtput®X @8d t b0 twiei chipateadpdraedieelyr candettadstbt t er
ant ennae 14 and 16, . Y b gnal he Lt Life e '
boost ed by an anp%?r}%ﬁz}he IR!:e’E.:geill\ge%l1 né%gq%r‘g%éﬁ??g%aéigﬁaFé_ggg?ﬁggul ated
hi gh frequency camdspeatiyrly. tHeectapgetispredhendupracktetirauténnae 14
being applied to téediy %% ghal Eephts6 | &y8! 7desbmCtRe R5T, pThe bl ock:
10 23‘|ncludes.a,natch|;? I gh frequeagy S|gnal,ge£erator and, gkso,'
circuits which no@AURRentd 3RS CIUpRE e tFESRRCHI ¥RLsE? LRPPEE bb #BfA
transni ssi dQ and Mhiogh tdredl 20 & equbsmene® ModAl faethearAi Brosi mputand
pass the modul at'(ﬂ sl.l_sgrg%ln&eoc ehc? {ﬂ?easnsgéhéppéjﬁplica;e'd inductive loop W/
 antenna receiving arrangement, indicated by reference
" numeral’1l4. ' :
The A.T.0. equipment 8 also has an output line 15
15 which is connected to a duplicated transmitter loop
antenna afrangement, indicated by reference 16. The
antenna arrangements 14 and 16 are mounted underneath
the vehicle containing the A.T.0. equipment, to
inductively couple with loops laid in the track bed in
20 close proximity to the track rails 3, and they are
installed further back on the vehicle. than the
pick~ups 2 referred to above. The measured speed
signal from tachometer 4 is connected to an input 17 to w
the A.T.0. equipment 8. |
25 . Fig.2 shows the A.T.0. equipment in greater detail,
parts also shown in Fig.l having like references. The
central part of the A.T.O. equipmént is a
micro-processor 18. The operation of processo: 18 is
controlled by data instructions, i.e. operating
30 programs, stored in a programmable read only memory
(PROM) 19 comprising a control data store connected to
the processor. Also connected to the processor 18 is a
further memory 20 which acts as a geog;aphical data
store. ' '
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15 - 21. Processor 18 is also connected to a systemdata bus 26 for two
way~communi cation with a data input block 27, a data output block 28 and a
Wi st’ance/ vel ocity neasurenent unit 29.  The |npgt and out put bl ocks 27 and
20 28 carry the train operating system cont ol signals. The pr,ocessor
18 is housed in a denmountable unit and is connected into the normal train
control circuits through an interface 30. The control outputs 9 and 10 for
the notors and brakes energe fromthe processor 18 25 t hrough interface
30, and the target speedhend®uocassar rifiihas ranubmpyts2raid am ouppus 22
and 12 enter ‘the prffsPlarkd ddHmutkkd hidl faﬁ%%@ EPOGuEACPORE Pl et | S
connected to the dlstance/vehPC|ty neasurene uni t

odulakqr/samadil afer blosk Lheratthe dupbieatedt |y of

conprising a furthef®
the main processor i'%ce'ﬂ%%rt &Q-npr’e&taez{s:ﬁmyr AR Aiffe Y Sarkd KENEr PR O

produci-ng: an nalogue Si he fre enc of which is, directl
proportional 5?0 t he 83 §é’é‘g gp {HrAR AiHiemagg s b oosﬁ:éld iR AR
and, therefore, to amplifded @% thRecﬂmuﬂdBadﬂﬂtnﬂnémiﬁkddﬂéﬂghﬁﬂsiare

‘squaring circuit mhhgguﬁ %%HF$§ ?&% %nc r %?) |b|§ S|%_al fron1 he

tachonet er anal ogue outp -G ~pro e
process this signal F-'Qmpltb\ﬁl dupd igiasednea temmaer dmerhte,xn&atpplged hm the

di ?‘r{)ancef travel | ed BIoEPezBr t%B hr E@r%’iéﬂ”"l@v%'lt wné.}taes"u%n?%?m 132 ock
nunber of PULgeS SOHETCLeLAe B Ol LR el hiak hommnint e asansator
and to provide an iafddgaklen,otireudrenivhich medide tle' Ukagkier signal
with the processor output 22 for transmission, and
which demodulate a received modulated carrier signal
and pass the modulation signal to the processor input
15 21. B R | |
Processor 18 is also connected to a system data bus
26 for two way communication with a data input block
27, a data output block 28 and a_distance/velocity
measurement unit 29. The input and output blocks 27and
20 28 carry the train bperating system control signals.
" The ‘processor 18 is housed in a demountable unit and is
connected into the normal train control circuits
E " through an interface 30. The control outputs 9 and 10
e for the motors and brakes emerge from the processor 18
25 ‘through interface 30, and the target speed and track
circuit frequency signals on inputs 11 and 12 enter the
processor 18 through the interface 30.
The tachometer 4 is connected to the
distance/velocity measurement unit 29, this unit
30 comprising a further micro-processor based unit
operating independently of the main processor 18. The
tachometer 4 may comprise an a.c. generator producing
an analogue signal, the frequency of which is directly
proportional to the speed of rotation of the vehicle
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The neasurenent unit 29 provides its output

with the input word format of processor 18. The output of unit 29 is
the data bus 26. Fig.3 illustrates in block diagram-
formthe fixed equi pnment part of the systeminstalled at a station halt. A
statjon platformis indicated in outline at ~37 and adj acent to this

platfornlrs a railway track (not 20 shown) in the body of which are

connected with 15

| ocat ed sever al

| oop aerials. 32,33,34 and 35 of two types. The |oops 32

and 35-of the first type are positi-oned about 100 netres apart towards
opposi te ends of twheglsitdwd m th@heforegnsor thiei speied sifiowvhei wetviedtecr

. : e epees Bo _ !
U it 20 DEACLGde 818 Y shUBripl E3VCLIR' TRl BYodyL

below in nore det & |digikal oggig3cempasiblensignalefobm hbestachometes,
are | ocat ed bet.""e%élf&d@sdﬁtﬁﬁ‘ﬁa_c’f'l’lixge?%gt?as?%c@@gogois. rﬁgl;'amiﬁl%% 'c%?

detail in Fig.4.
wi.ch i s drawn at

33 is shown
practice th%

t he enbodi
posi tioned

i

15

20

by dashed lIT1nes fo Indica LT 1's an

pt1 oha eat ure.

enboRERGASHtENIS 18R] tQrREO¥idena ddatapggpmeasuipedte
tine, as dictated dhat He ditie€idDotawéet £ PA@L1DEdabYT 8h8. tLAifil Brdm antrain
is assuned to nove fromi eft, 35 - 8-10 rgﬁht in, the Yanf of the pag
so that it uses tH&YGGS PoAnky by Founting Ciig pumbsr of pulses

posi tioned reason®@enerd sk, tyaihevideda avel bei syopeasgrementi by of the

posi ti oned reasongsnemst _ bei £y opeasgrenenti by of thy
e onboi et - usas 1Ehiha the "Ghfe A€ Chaidd yTch ELJOTRE! Ll T TCT ©

t

asonaliistances MavaReter andl e Prevhdacdefindécaripn. of

.25
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movement in reverse .(runback)- _

The measurement unit 29 provides . its output in a
digitai-fofma; compatible with the input word format of
processor 18. The output of unit 29 is connected with
the data bus 26. R _ _

Fig.3 illustrates in block diagram form the fixed
equipment par. of the syStemJinstalled at a station

" halt. A stdtion platform is indicated in outline at 31

and adjacent'tp this platform is a railway track (not’
-shown) in the body of which are located several loop

*  aerials 32,33,34 and 35 of two types. The Ioops 32 and

35 of the first type are positioned about 100 metres
apart towards opposite ends of the platform. Their

in a digital format conpatible

s

p
n
€,

n, -

o

construction is shown in greater detail in Fig.4. More

particularly their electrical configuration wich is
drawn at Fig.4(b) is of special interest and will be
referred to below in more detail.

- The loops 33 .and 34, which are of the second type,

. are located between the positions of the loops 32 and
~ 35.. The loop 33 is shown by dashed lines to indicate

that it is an optional feature. In practice the
embodiment utilises only three of the four loops at any

~one time, as dictated by the direction of travel of a

train. In Fig.3, a train is assumed to move from left

-

y.,



Thq | oops 32 and.35 of the first type are used to 10 transmt data to a
train. ~Atrain noving fromleft to right is halted with its receiving
jantennae. 14 accurately positioned above the portion of the |oop 35
referenced Ain Fig.4. Atrain travelling in the opposite direction is
halted with the receiving 15 antennae 14 abgve the portion A of the |oop
32. The transmtter | oops 32 and 35 are connected to an output 38 froma
"Platform Communi cator Unit" 39 via line feed units 36 and 37 respectively;
and the | oops .33 and 34 are connected to the-unit 39 via line 20

mat ching units 40 g SpPeciy T tf o | cat or Lt :
includeg:'a'geogragﬂ?cgfgﬁgtgss%gggﬁgi?en?grgg%régéggogggggég %gaﬁggﬁgtggd
control circuitry 4509R% 3%andf mn@ndS st ofkesboapst hbtande3faarer may be

sel ectively read ansbsisisiiéd féa06mabl pdcBose tog@thbP 14@i Lt Vige! 00P 35
if the trainis noving fromleft to right, and vi a %oo 32 1f the_trainis
nmovi ng from right t%ﬁéﬁﬁ%“&r??ﬁb?%ﬁnrﬁ rF#?QE%%GCQ cﬁﬁéi%¥31n°' For-a
m)dulhat i.ng/ dénodul attain (ﬁfﬂéllmgMilmOtwél gdpybﬁiaebdiﬁﬁéeﬁéﬁpn@ﬁﬂ i nk 45
to the circuitry 43; .carsier, 30 ev, etect cijeuitry 46 havin
i nputs connected toé“b‘?ﬁ%{ﬂ%n%fuﬁ?%et%t R :5%? %3 !10iihd 41§h%n{]%%?f)8?2
connected to an in@nd &3 dieing tpas 4l ored i Mgt onanhe at bak ¢ ot age the pudndf
circuitry 44 and ar}‘pugg,rgjthwwt% V2, fp power anplifier 47 to output 38
9; data

of the 35 -9- unit Input circurtry 48 coupled via a paralle
interface bus 49 with dheadienns X2 @and B3 lerthedirgatym)aradtsedyton a

t _r}a}f ic contl@l of fimanit dara 1t i b0 10 ©hd GHidwi o £ b A Of PEd
circuitry 51 5 Cou%‘li%q'nt\“ias aqe}:read Iwei'lt:l'{ r}ttesr fraeccee:il5 v2i n"é tar;l tter}lenapé .-Ii'l;S'
r - accurately positioned above the portion of the loop 35
referenced A in Fig.4. A train travelling in the
_ - opposite direction is halted with the receiving
15 ~antennae 14 above the portion A of the loop 32.

The transmitter loops 32 and 35 are connected to an
output 38 from a "Platform Communicator Unit'" 39 via
line feed units 36 and 37 respectively; and the loops

_ 33 and 34 are connected to the unit 39 via line
20 matching units 40 and 41 respectively. The platform
communicator unit 39 includes: a geographical data
, _ store 42; micro-processor based scanning and control
N~ g circuitry 43 for scanning the store 42 so that the
' _ latter may be selectively read and its data transmitted
25-- to the train via loop 35 if the train is moving from .
left to right and via loop.32 if the train is moving
from right to left in Fig.3; high frequency carrier
modulating/demodulating circuitry 44 coupled via a
bi-directional link 45 to the circuitry 43; carrier
30 - . level detector circuitry 46 having inputs connected to
outputs of line matching units 40 and 41, an output
connected to an input of circuitry 44, an input
connected to an output of circuitry 44 and an output
: ~ connected via a power amplifier 47 to output 38 of the
35



facility and via data bus 50 to circuitry 43; and a tw sted-pair .
bi -directional 1ink 54 coupled between the circuitry 43 and the A T. S. w7
facility. The geographical data in store 42 describes the'next 10 stretc
of track, extending as far as the next station halt. This data conprises
gradi ent information and data describing: junctions and crossings; the

l engths of track sections; track section cgrrier operating frequencies;
maxi num speed limts; train schedule 15 information; and any other data

\évhi tcht mlzttbe takee 39j Od?*ésomﬁputOcQaeua:;eya4Br abnprxea/ t vahf iaCipantaljlelDat a

ent to data inpuf circui terfac ta

circuitry 43 vi #FﬁQ%ﬁFlﬁ%P Sﬂtaﬁ3ﬂéﬁﬁﬁ%f¥€ gfﬁﬁﬁ Swéggscrl 3ing
furrent 28 signaLTLsg)lﬁaoiWﬁtyomn ai teaffdopooatiriol iofifdsed amgkivihamaspeed
imts and curr t et d Ol £a t l; t

route to t tie nedtt, BRI RS ERRI Erya i d SOHLRRE, CIRMEN BG

facility. Thisconpdedtvba ias paradiele tRperfase §2 whthy 6F‘ee>@ar'1ppl% "the

presence of anophefiitgl G $ihe &é‘ﬁs bh@clsu Nt O @Qlr d @i ¥R Ntaad N andi Bl UM
saf e headway di stance.” The fj xed hlciépgekg from.,sstore 42 an he

t ransi ent S|gnaFV%ﬁ§e€aPﬁlFePér9é eS 18 Ady §euPlsg Hetviesn

are encoded, asc@régites 9B dngi thk dawragstelfagiaitywhich are fed to
circuitry 44 under the control of circuitry 43 via link 45. A high

frequency carrier signal generated by circuitry 44 is frequency nDduIated
in circuitry 44Thei mppadmeaphgicedl datagianstore 42 deseribesl dheomext

signals. The, reéEL&?BB ggdtﬂx%tc@@ Sé:&f@:#aiﬁ&@@”ﬂf%bﬂﬁ:ﬁé RedtodaticH 35/
via detector circul ler” 47, autput 38 and unjt 36
ha t.- Thls data comprlses gradient information and
data describing: junctions and crossings; the lengths
of track sections; track section carrier operating
frequencies; maximum speed limits; train schedule
15 information; and any other ‘data which must be taken
into account to operate a train most efficiently. Data
sent to data input circuitry 48 via interface 49 and/or
data sent to circuitry 43 via link 54 includes
digitally coded information describing current
20 signalling information, i.e. temporarily imposed
maximum speed limits and current target speed limits
for each track section along the route to the next
station. This information is provided from the A.T.S.
facility. This information is therefore dependent on;
25 for example, the presence of another train on the same
track in order to maintain a minimum safe headway

distance.

The fixed geographical data from store 42 and the
transient signalling data received by circuitry 48
30 and/or via link 54 are encoded, as a series of digital
data telegrams which are fed to circuitry 44 under the
control of circuitry 43 via link 45. A high frequency
carrier signal generated by circuitry 44 is frequency
modulated in circuitry 44 using the digital telegrams_



or 37. The "handshake™ signal transmitted fromthe 5 train and
recalwved by |oop 34 is supplied through line matching unit 41 to the
tarrier level detector circuitry 46. The circuitry 46 stores a val ue
representing the maxi mum | evel of signal recei,ed when the train first
traverses the loop 32 or 35. Wen 10 subsédﬁently the signal reduces in
| evel the data presented to circuitry 43 via line 45 is switched of f when
the level reaches a fixed percentagée of the maxi mumlevel stored. 15

The construction of each of the loQps 32 and 35 is shown in nore detail in
Fig.4(b). Each | oofShRe HlJfaG\?@F‘aPPgF'éﬂ-gth hels‘emétlr!@m%\m&drqﬁedseastgnal

several sub-1oops i béi ehkadfed Eh@or Qb@r Q%S: BQtWiSSAw% él(ébt E. The
di vi si ons bet ween sub-I| 0@ or ne Cross-aqvers.

As a pair of train 8?\?8%25%393 BWSFrt ﬁ@?ﬁ’éﬂ@§s%3ver°§t%|38t pad 3@ § 36
energi sed, the signar 32cei Thd Bhanﬂshhkarnségnaﬂlt&%ﬁ%mﬁd@@@ﬂ@&%ﬁﬁdh@a|

in | l.- foll db F 4 Th

between sub- Ioops 2ETeih Eid EeB8fVRg By op Sh ik SuRataey” o ratiehed ifizom
the required stopplmgtcbbnatunlbf41h90tthencamﬁneh levaﬂrdngedtbm be within
sub-1oop- A The COfé??@@i‘E'ngbev?ﬁevé‘gké‘&!l?% 48 %'asgy 52L"vRiGe! ved i gnal

may therefore be used as distance cal i bration rarn 30
on-board processor 38Préfenbing EBGI%ﬁﬁkﬁé@dléﬂéékgf $hg§aénabpesveﬁeWbea|n

gg bedhal ted pr eggsﬂhe Wéfhrﬁlﬂsul?ﬁaﬁ?i‘@é@a%ét”fl@&ﬁrﬁuér'S’QP \l@hﬁi Itoop

and ant enpge 00 e train is tr roml e 0

right inFig 3. At %R?F4$%§éj%l§ﬂf T ERR §ed“°85pb§|i%vgiréhﬁléﬂtﬁses

| oops .32, 33 and 3resenteddne cbyciitryad3d svivathinéssini sngaetdleandfio

p03|j[|oned when the level reaches a fixed _percentage of the maximum
level stored

15 The construction of each of the loops 32 and 35'is
' shown in more detail in Fig.4(b). Eath loop has an
overall length of 15 metres and comprises several
sub-loops indicated by the reference letters A, B, C, D
and E. The divisions between sub-loops B, C, D and E
20 are formed by cross-overs. As a pair of train antennae
‘pass over these cross-overs, when the loop is
energised, the signal received by the train experiences
A a pronounced fall in level followed by a rise as shown
in Fig.4(c). The cross-over division between sub-loops
25 B and C is positioned approximately 10 metres from the
' required stopping point of the train, which is
arranged to be within sub-loop “A. The corresponding level
variations in the train received signal may therefore be
used as distance calibration points by the train
30 on-board prdcessor 18, and also as low speed checks.
' This enables the train to be halted precisely with
receiving antennae 14 over sub-loop A in loop 35 and
antennae 16 over loop 34 if the train is travelling

from left to right in Fig.3. A train travelling in the
35



: : {
over loops 32 and 33 respectively. The sequence of events, as.a. train

approaches the 5 station shown in Fig.3 and fromthe left is as .
follows. The train has already been driven under the command of the A T.O*
equi pment in accordance with the signalling ggstenm. s maxi mum and target.

speed limts, and the A . T.O equipnent's controls are attenpting to halt -

the 10 train with its head as cl ose as possible to the stopping point

(see Fig.3). The Platform Comunicator Unit 39 is in its standby node,

continuousl y transgLhbliige SYREBERLALERE H8bBs! 32,18 G 132 i8N 44 same
This data may conprise a Single It . _toné ‘stgnal ’blat” pret érabl’ly conprises
a frequency shift R%yehnti@&gtscﬂhthi htsgantennaieod 4 aadk ilby posddioned he

ant ennae 14 on theogé@iﬂogqgs3@vgﬁgl?gprggPeEnggwg.becone i nductively

coupl ed and the processor on t rarn fecelves”a caqrrespondi ng input.
The rectified 20 il SeeUeRceiofheVERSSs #8| RokdadMe appFeaches: Fae
shpw? a:) tFI 6. 4(§%,s@al%i<|§ﬁa§1e6wcﬁrpm r[')ighg hfdl E%bm) Ihediéandscagss_@\lqrcatws.
poi nt, between the_ sub-|op an Ln Figs. a) _an .1 S _desi gna

Do A i rat "oynchr CHRSETEHE et 8 reapd PolR: dtTbnapBibE rheorpunsRd oo,
metres fromthe steip@ifdl @i néquipmenhbeihi astosyganbeowi sht.the pdgnallimg
processor 18 acts chroni he, di / [ su unit 29,
and sel ects the ap %%%?é?éag$§ﬁgﬁc%%§rgéggggnéﬁgggqaype'?bygﬁggggfaking
profil e needed to &tHP+ rq@ipmentisacontnolacareqattenpsdset tonhalsotbe

time later, 10he traidi g 01F 1©s PMeESd0N8  c1H8eS850PEski BN bt tAG | 0Op 35.
As the ant ennae 14 pass. over fhe &%ér crogf-over, that i s between (W
sub- 1 oops € and- B $¥PRRIFE BRBL a1 &8nd’ noving left to right, the
processor 18 recogni sethea Bfatform Communicator Unit 39 is in its standby

mode, cohtinuously transmitting synchronisation data to
the loops 32 and 35. This data may comprise a single

15 tone signal but preferably comprises a frequency shift
keyed signal containing a station identity code. As
the antennae 14'on the train pass-over loop 32, the two
become inductively coupled and the processor 18 on the
train receives a corresponding input. The rectified

20 signal level of the input follows the signal curve
shown at Fig.4(c), but traced from right to left. The
second crossover point, between the sub-loops C and D
in Figs. 4(a) and (b), is designated as a first \uf
synchronisation point. It is located at approximately a

25 100 metres from the stopping point. At the first
synchronisation point, the processor 18 acts to
synchronise the_distancelvelqcity measurement unit 29, _
and selects the apprbpriate brake control signal | .
required by the braking profilé needed to stop the

. 30 train in the required position. Some time later, the

train begins to pass over the second transmitting loop
35. As the antennae 14 pass over the third cross-over,
that is between sub-loops C and B in Figs} 4(a) and (b)
and moving left to right, the proéessor 18 recognises a

35



-12-. second synchronisation point. This point is 10 netres fromthe
stéQping point and is enployed as a final check and up-date, if necessary,
wof the braking requirrement. 5 - When the train has halted, the
antennae 14 are directly above the area A of" 1dop5.35, and antennage 16 are
directly above loop 34. The unit 29 indicates zero speed and, in
response to this, the processor 18 triggers the transm ssion of a "wake-up"
nmessage and 10 its identity code via antennae 16-to the platform

communi cator unit 39ecohidvépfichbofisatdbhn podatiwoThdy ©mtniigailigome tides
unit 39 'begins to tﬁansntﬁ itE gredeterni ed_data nes a%%?h The fid.st ,such
message nmay be an i EPPucRPoR -PBP1BE P°6B n3ffe G0 6PP 8 eafréiﬁ?nq& so,
i f .:the platform haschegk sudeep—~dates, ifhoeeeasarypenédthe brakdage tine.

In the latter case L,/ utely essential that the train shall have
been brought & o0 res%é3h§réggghfately with the train doors in register wth
the screen ddors, 20 Whem the kpainphaspbpitedyntheoansgnnes pét asen

described above wil§jpasti¢ dbbve bRE!arbheaUBEt 188pt 88NSHhlSahR@nnae 16
geogr.aphi cal data and the Sigpalljng data tQ the_itrain, The new.
geogr aphi cal data i%F¢ H%ﬂcgﬂYoah@%6r§°QB'2§' TES PBbFaEg fRd1gpges zero
geogr aphi cal data, ypeed i s rowddibnardsgonPeetorehliy, vhel probessog 18king
s is o ~eonti nutisserborikF Pahtmi BRI PRCBE o1 BRBRoUE "« HESSPRE: 3RO
dwel | time. 30 itshidemtity code yiai antenhaeuhbt t@otheaptstiaram
éﬁggsnissions and téEhﬁ%ﬂ@%%t&?”ﬂﬁ?@”ﬁQ[e'ﬁé??ﬁ% EgﬁsdQQEﬁblY@ﬁEdtP@OLQQ&n
oo0rs and pl atform screen, dooys, 1f_ any, are closed, an indication Is
passed to the A T.(comgpnication, the unit 39 begins to transmit 1ts:
predetermined data messages.
_ _ The first such message may be an instruction to
15 open the doors of the train. Also, if the platform has
edge screen doors, these are opened at the same time.
In the latter case it is absolutely essential that the
train shall have been brought to rest very accurately
, ‘with the train doors in register with the screen doors,
20 and the multiple point synchronisation pattern
described above will ensure this. Next, the unit 39
transmits the geographical data and the
signalling data to the train.
The new geographical data is loaded into memory 20
25 to replace the old geographical data, which is now
| discarded. Preferably, while this is taking place the
train continues to transmit its identity code to the
unit 39. This is a '"continuous handshake”
and continues throughout the station dwell time. At
30 the end of this period, the unit 39 ceases data
| transmissions and the A.T.0. equipment re-closes the
doors. ' _ . .
When the train doors and platform screen doors, if
'any, are closed, an indication is passed to the A.T.O.

35



- .13 --equipnent on the train in preparation for restarting the train's .

journey. A fully automatic train may nove off in response to this Eﬁ'

indication. On a train having a human "driver"* or supervisor it nay be
necessary for 5 himto verify a start coddand,- e.g. by pressing a start
button or the like. As the train progresses along the track, the pick-ups
2 nounted underneath the front of the train receive coded track circuit
signals fromthe rails 3 10 and the A T.P.equi pnent passes speed

i nformation and ”é’?hﬁ:héﬁt“énftﬁﬁuwﬁmt nt b@eba"fa@1oﬁqlflomléfst&rt'ﬁhtg
tachonmeter 4 generafe

S, out ulses fro uni.t 29.is _abl.e-to lcate
speed and dlstanceah?a5iﬁ¥£ tgoPﬁﬁex T. g;Fgagypﬁ859m§%lfhérﬁﬁgbE?gg&% %
under the control dff 1nﬁﬁe$penseogoauh$50nad1catuannry0h9a menﬂmrhaWNng
basic tasks. Firstly de fS eC Iglg
di st ance traveHeu?f ?Wé? &fgg%gstggggége%g?ﬁ g ?%gb¥re8§g%5y%bpt
track circuid carrhim o grerifiyta snergeggmagndeae 8at§Y3P6ﬁ§§1n8 Phétaft

menory 20 20. rﬂ*&ﬁc%qggzgqg 1iRelore fully described in the co-pending

Pat ent. Applicatio entltfed "Positiye Rouh
| denti fication". Havi nd\$ delde §Fadnj PEogressns aleasi She trKackrotbEsor 18

then reads from W~-1Ps gecmr:a@aneea daderteschi hegfrbatr oft eher t2@in

track head of f lculate th d t
Lrain shoul d be tEe#ITRg ameded Ceack e ERrarF)bebaTpchon, Phecradien s

rate, decel¥dati orh;wt&h@m Tipéqeipmenn passed bpeedasnfogmatienpaodessor o
must take Into cOnalgt {0yt £keglatkento ERKLNUPL B0 cquiphEhioBeedhe

limt, and di st anceF 39" thtF AeX spe
sections. Fig.5 ||tmh¢m@srdnege@spé§es|ﬁumuéhppﬂass%ﬁF@WsWBIFPaPHItto

is able-to indicate speed and distance travelled to the
A.T.0.: equipment 8. The processor 18 under the control
15 of the program stored in memory 19, performs two basic
tasks. Firstly, it determines where the train is by
comparing the distance travelled from the last stopping
point and the frequency of the track circuit carrier
signal with the geographical data stored in the memory
20 20. This technique is more fully described in the
co-pending Patent Application No. 8627291 entitled
"positive Route Identification".Having identified its

s of the trgck.'

«

present location, the processor 18 then reads from QJ

memory 20 geographical data describing the route or
25 trackway ahead of the train. 1In order to calculate the
speed at which the train should be travelling and
particularly a current acceleration rate, deceleration
. rate or if the train should be coasting, the processor
must take into consideration-track~grédient, maximum
.30 . track speed limit, and distance to the next speed
change, i.e. the lengths of the track sections. Fig.5
illustrates 6ne-respect in which this allows a train to
be operated with greater efficiency.
In Fig.5 a train is assumed to be travelling from
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be operated with greater. efficiency. In Fig.5 a trainis assumed to be
trayglling from 35 -14 left to right, the vertical dashed |ines
®»ndiccati ng the boundari es between adjacent track sections. The vertical
scale at the left of the draw ng indicates tLa;ﬁ speed in kilonetres per
hour (skph), and on the 5 absci ssa are showh the track section speed
codes as maxi num speed over target speed, the target speed being the
maxi nrum speed to be achieved on entry to the next section. As shownt he

speed codes, fromthe left, are 80/80, 80/65, and 65/65. The train enters
flroomthe left 10 eaé Sj‘ theh vexpigal tdashed slimes sindheatingi on,

the target speed is Rfedbmﬂarms% H@ﬁweed Ny &@é&y@néw@@'séa/éi&ﬁ%t h"Ph

reducti on woul d |nned| tr| er t e nent 8.to a
brakes to reduce speeed: ﬁylu gg’ﬁ(r}‘r?%d’g jdrawing mcﬂ%ﬁm ed

by the curve | abel | daain tsipeed |1Wé¢1thum‘é'tre'ﬁ1q>w&£@.lr<h§ |6’k%€ Cra:’pd?Cbn the
equi pnent is sble t igaue 0l t t in ec
18 5ias abl %%%?]%e%d%trﬁe sIhe tt%cq(sesc%%f qr? "s‘g far%m

processor )
t he geographi cal da@&xéﬂymespﬁﬁﬂs0@@3bﬁ@§gatt&peﬁﬁ theuﬂamgeﬂesﬁdﬁﬂ be:ng

nearest point to theh@naagﬁmmes%@@w W %te W@rﬁfé\}ww%w ¥ GRITHRIGE

secti o so track

Ki t t not gt
gradient. This 5 r8BPEIGR: oaABy SHRBToBE SRS GoASA | dFomitiie (Lafdnt iAe

gr adi ent .
The braking poi-nt a80/86, 80/68ynand 5!56‘6(5 MThealtsQ iRE B AG 3 ot EPedizgE ¢

r le, jf a train
has 1 me 1n Aond GRS 2?@@%29 heRafe ¢ Fhe% finepiterded HoEos0nd POGF I0P o
t-he ﬁHXIﬁUﬁ]Speed | E ttaagdtbsakedglsayeﬂacednmenéédkph In a
conventional system this reduction would immediately
trigger the A.T.0. equipment 8 to apply the brakes to
reduce speed to just under 65 kph and this is
15 illustrated by the curve labelled "without invention".
The presently described equipment is able to continue
fof'loﬁger without braking because the processor 18 is
able to read the length of the second track section
from the geographical data store. This enables it to
20 calculate the nearest point to the end of the section
‘at which braklng must be commenced, taking into account

‘not only the length of the section but also track

N/ | gradient. This is represented by the speed curve
labelled "with invention". The braking point and
25 running speed may also be selected according to the

runnlng times compared with schedule times. For
example, if a train has time in hand compared to
schedule time then it need not be driven up to the
maximum speed limit, and braking may be commenced

30 according to the time difference in hand, or a train
may be driven to comply with a speed restriction
several sections ahead, and recorded in the fixed data,
even though the maximum and target speeds in
intervening sections may be higher.
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l““;‘mwl“ the time difference in hand, or a train rmay be driven.
I“k“H‘ eed restriction several sections ahead, and recorded |~qu

lcxed dAta3 €ven though the maxi num and target speeds’in intervening ¥
sectlons_nay be hi gher. 35 -15- CLAIMS 1. An automatic driving system
for a railway vehicle conprising:- (a) in a pernanent way, nmeans which '
substantially 5 continuously comunicqites to a vehicle signalling
i nformation which concerns safety of novenent; (b) means which periodically
supplies a vehi gigymst h static information concerning efficient operation
of the vehicle,~The sStatic information 10 - conprising data describing
the lengths of track sections through which the vehicle is to travel; and
(c) on the vehigle: - agi hutomeaie \ixish neceysesnt Rersagmalillway Mehicle
i nformati on; (||% neans mhlch recei ves and neans which stores the static
i 'nformati on; (|F TpﬁéSﬁ 9%hi ch neasures the speed of - the vehicle and
di stance it has travékdledn andeonanent way, (mepnscyhich swhatantiakly
produces conkrol out euhﬁl}gfebﬁalgp%ro%g;ﬁﬁeﬂaw@k@é an@ewi%l@tﬁgmmitrg;e
vehi cl:e in accordance with 1 npu roduced 1'n response to the receive
si gnal I'ing |nfornatléﬁfgﬁaathﬁﬁt?hﬁFBdG@@GeFH52§afety of mavensitse to the
stored static informgbi)or&QABS i ith sgeélea:wmrsﬁppglébeaj argh hsleof
with static lnformatlon concerning efficient
operation of the vehicle, the static information _
10 comprising = data describing the lengths of track o/
sections through which the vehicle is to travel;
and
(c) on the.vehicle:e
_ (i) means which receives the signalling
15 ' lnformatlon,
(ii) means which receives and means which
stores the statlc informatlon-.
(iii) means which measures the speed of the
_ vehicle and distance lt has travelled; and
20 (iv) - control means which produces control
outputs which operate the brakes and the
motors of the vehicle in accordance with \J

inputs produced in response to the received
signalling information and'ihputs produced in
25 ” response to the stored static information
comprising said data describing the lengths of
track‘sections; '

2. A 5ystem according to élaim 1, wherein said means
on each vehicle which recéives and stores the static
30 information comprise:- '
| (a) antenna means whlch recelves the static
information; and
(b) data storage means which stores the static
information under the control of a microprocessor,

o .



#rack sections. 2. A system according to claim1, wherein said neans on
each.vehi cl e which recei ves and stores the static 30 |n Hum"ﬂﬂ" m,”“le -

i(at,antenna means whi ch receives the static information;

storage means whi ch stores the static information under the contr'ol %of “a

m cr opr ocessor, -16- the control neans of the vehicle including said

m cr o- processor. 3. A system according clajgnl or 2, wherein said neans

whi ch periodically supplies a vehicle with static 5 information conprises

means at a station whi ¢hd r@8akrbl IheafkaldfC tHd OpeRitPe 1achNAINgNI

while the vehicle is standing at the station, the information being stored

in the storing means ofY{SFO@PIRCGESSE0Ts. A systenlaccordlng to claim3,

wherein stored 10 static information received at one stationis replaced by

fresh static info natigp reCﬁived at taf nexH.slation at_whi e _vehi.cle

stops. 5 - A system alcdi¥fhgmt FG M RIS Dndr 8% 2ai i‘rﬁ‘;‘%‘?\% af3t

station conpri sesmeahs which e iddizadtlyr spppliess mm@x@mmmmc

i nformation; (R) [ et r al V, st.af i o

and (c) neans \%hl cqﬁla%](glﬁ}yeai?{]%g CF&E'?’C%'J (g)rrra %8% f@ g EgSn #hih

transmtted via tfransmiss thhegstabie ﬂ.ufpneatennclto Whe evehiclat whi liss

standing at the stfll 9Bhikle 18 BHANATNACHY ¢hRJ stAtelod, Mthe WHH YAt

detectln nmeans conprises | oop nmeans whi'ch detects
g gelng storedpln the storing means on the vehicle.

u(-

O/ _ _ 4, A system according to claim 3, wherein stored
10 static information received at one station is replaced
by fresh static information received at the next

station at which the vehicle stops.

5. - A system according to claim 3 or 4, wherein said
means at a station comprises:-
15 " {(a) data storage means which stores static
information; o _
(b) means which detects arrival of a wvehicle at
the station; and
(c) means which causes the static information to

- 20 be transmitted via the transmitting means to the

~ vehicle while the latter is standing at the
station.

. : 6. A system according to claim 5, wherein said

i detecting means comprises loop means which detects
25 1inductively arrival of a vehicle at the station.

7. A system according to claim 5 or 6, wherein said

means at a station further comprises means which scans

said data storage means at the station so that the

information in the data storage means is selectively
30 transmitted to a vehicle at the station.



25,_i_nduci—i—¥el—y——a~rr'r’val of a vehicle at the station. 7.~ A system according

to claim5 or 6, wherein said neans at a station further conprises neans - -

vm Ium;‘ﬁuu Mﬂgata storage neans at the station so that the i nf or mati on”
“ e neans is selectively 30 transmitted to a vehicle at the

stati%n.t - A system according to any of clains 5, 6 and 7,

wherein said rreans at a station further copprises means which commnicates
with renote supervisory neans to indicate to the latter arrival of a

vehi cle at the §.stalpOikysten dosyPafbaee0alytod Ccthths 8, Whaiel v said

means at a station is such that transient si gnal | i nformatj on recei ved
by said conmuni ¥Bergdinsadd fmesRssaty as@&?rt\ﬁ%rfw GURTLFAFINRARE vi a

the 10 trgnsm whiilth ”Eamﬁtugﬁ@awébl e:lletr}{mi:}amow sapbevikborst aikdinmg ©6 the
station. 10. A system.accor t of ¢ erein_sai
transnitting rreétﬁé igate & #g% c€$€€¥§e§q5€}5nﬁeﬁé %?@#}ﬁ'a‘ﬁsﬁl stqle

I nductively Bnfestagtioan to a 15 vehicle. 11.- An automatic driving system

for a railway vehicle, substantlally as hereln described with reference to

t he accorrpanyl ng dr awi ngs.
A system according to claim 8, wherein said means

at a station is such that transient signalling
‘information received by said communicating means from
said supervisory means is transmitted via the-

10 transmitting means to a vehicl‘_e while the latter is &/
standing at the station. '

10. A system according to any of claims 3 to 9,

wherein said transmitting means at a station comprises

loop means which transmits inductively information to a
15 wvehicle. '

11. An automatic driving system for a railway vehicle,

substantially as herein described with reference to the
accompanying drawings.
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