WO 03/ 086833 PCT/ I NO2/ 00098 1 A DEVI CE TO PREVENT COLLI SI ON BETWEEN THE
TRAINS AND THE LI KE TRANSPORTATI ON SYSTEM 5 FIELD OF THE | NVENTI ON Thi s

i nventi onwoaBas@s3to an Anti-collision device (ACD) for trarmsonowdds he |i ke
transportation system More particularly this invention relates to an ACD,
mai nly working on mcroprocessor based systemw th radi o-trans receiver,
working in a pre 10 determ ned range of say 2 Hm and havi ng own power
supply system which when nounted on | oconotive, brake van, |evel crossing
gat es, railway station or any other station automatically generates

si gnal s 1 9 e0RYERIG PRIAPENIUSBLL BOI0 N H Ve Y TR TR AV INTRRIVRE, SUch as

activati ng, DT aRT Mg SYSLENTOr a rurmmng trarm toretara 1ts speed to a
safe |i m LIGE TRANSEORTATHONISXSTEM train within a safe distance, all
sorts of train 15 collisions are prevented by activating hooters at |evel
crossing gates road users are warned and safe guarded, by activating audio

[ visual giRor THIEINVERBGON! gate man at | evel crossing gates are
alerted t0 take preveniive neasures by recording and correcting

information's regardi ng | ocation, speed etc. of approaching trains.

and heselHedmEaNes Giden 3t i Rl SRR T LTER: Rl & ei%%é%é‘dnleh{ al

trauma t ordndgorpgenl Sstehhe Mafd patsicilaig $hiofinvdntidh NreRf& e Bh A@DE nheag-
collision, side collision, rear end collision of the train and 25 the traln

col I'i di NgVOIKIE @ FECIOPFRSESSOE haser systemcwith sadigrdrang seceistes. werkingnia 4 éKﬁ‘eI
Cross{yg. d tecf?r da}aln e otf%y%ﬁ?n Gn%lv n 36\9 %fwe} Qﬁg‘élgaﬂ%&%ﬁ) %ﬁﬁcﬁ gvhte

place due t o human rro |ISI BRE ¢F er ve |cles
at rranneolm@mdedj bﬁﬂﬁcﬂﬁﬁbﬂv@ybi‘ake mﬁ,slemg c(rbﬁ)ng gabgsraﬂwagt wiatienl od uay tothei he
m st ake of road user rail way, star_. Such inci dent&gdue to 30 hunan error

wer e genetaiionauipatisa v&?fl%teg S%&ﬂfﬂﬁ for eonypHingAdcrdogtAs M8 g9 riouhiadetk nd of
SUBSTI TUT et GubiRbl FetZRinY D280 086883 PG A/ PARIS retard its speed to a

safe limit or completely halting the train within a safe distance, all sorts of train

15  collisions are prevented by activating hooters at level crossing gates road users are
warned and safe guarded, by activating audio / visual signals, crew member or gate man
at level crossing gates are alerted to take preventive measures by recording and

correcting information’s regarding location, speed etc. of approaching trains.

20 BACKGROUND ART:

The collision of trains causes damage to property and life and these accidents occurring
due to the collision of trains causes mental trauma to the people. The various kinds of
train accidents are head-on collision, side collision, rear end collision of the train and

25  the train colliding with some other vehicles such as bus, car etc. at the level crossing.

Generally, the head-on collision of the trains used to take place due to human error. The
collision of the train with other vehicles at manned and unmanned level crossing (LC)
gates, occurred due to the mistake of road user or railway staff. Such incidents due to

30 human error were generally not preventable with the available technology. This kind of
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2 mshap i.e. collision of trains which occur due to systemfailure or
human failure can be prevented by using the current avail abl e technol ogy,

i .e. AntiwGCaBlosasdn Device, which works automatically w trlirnNe/@ess r ed
pre-determ ned range of distance. 5 OBJECT OF THE | NVENTI ON The mai n obj ect
of this invention is to prevent accidents i.e. Collision of trains by using
the Anti-Collision Device. The Anti-Collision Device when nounted on a

| oconotive . 1Q and _guard van of a train, prevents coIHim ofn at speed hi gher
t han 15kmpphagiiehcelHypRef trigh Mhig: Qo duertp sysem daijuse gF ety @n ben bl ock
sections I tal layql gnal i ng
and interpF‘g’g |egg9§l§s gl%&%@&gﬁ%@kfeggﬁelggllo i A%‘tlg %‘lﬁ?ﬁ%ﬂ%@%gofvﬁ%lhons wth
road vehivwdresaabmébtioally vdttmsaidagregqiredetemued mngeoﬂdus’gmee.m | ent safety
shield by networking with other ACDs fitted at stations and | evel crossing
gates. 15 Another object of this invention is to provide an anti collision
devicg for trains which works automatically, having its own power source
and actlvely operat es within a desired predeterm ned range of distance, so
that traiQ OF UdN VANBER®N speed that w thout colliding they nove

t oget her at such a speed that in case, the inter-se distance 20 tends to
reduce speed is autonmatically controlled. Another object of this invention

i s to prohkainBbest bft6Rlihvéniien ie\WréRnidcidenaCdites Callisictl Sittaessy e K

device for the running staff and also serves as a warning device for the
driver tdhg Aan-@aihswg)emqes The veii-Golljsian Deyicenshen sonntd pgaloseRolvat i on.

25 Fynt h i 0 i Devi ce
oo 10 S oal 4 i, DRVERL 90 o SN 1, MlimER s

aut onat i gahdiyg trymuﬁ'temgwnb mm@r AD'%, ol bledkt seotidng éﬂ&l nummlgvlmase at stafiotshe train
crew and the Anti-Collision PDevice also. acts as a warnin evice for the
comut er §°t§t]gﬁm¢§?eftdr‘i’8t ga%%tet& WY iptedppking sysicas curently; e ?’ﬁ% as well

as collisions with road vehicles at level crossing gates, thus providing a silent safety

shield by networking with other ACD's fitted at stations and level crossing gates.

15
Another object of this invention is to provide an anti collision device for trains which
works automatically, having its own power source and actively operates within a
desired predetermined range of distance, so that trains move at such a safe speed that
without colliding they move together at such a speed that in case, the inter-se distance

20  tends to reduce speed is automatically controlled.

Another object of this invention is to provide an Anti-Collision Device which acts as
alertness check device for the running staff and also serves as a warning device for the
driver to look for the first stop signal as the train approaches station.
25

Further object of this invention is to provide an Anti-Collision Device which prevents
head-on collision of the trains by stopping the train automatically by using remote
control without the involvement of the train crew and the Anti-Collision Device also
acts as a warning device for the commuters against the approaching train at level

30  crossings.
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SUBSTI TUTE SHEET (RULE 26) WO 03/ 086833 PCT/ 1 N0O2/ 00098 3 Anot her object of
this invention is to provide an anti collision device for trains which

wor ks autwoaBios@Bbl y, having its own power source and acti PelryNap@oest es
within a 5 desired predeterm ned range of distance, so that trains nove at
such a safe speed that wi thout collidiqng they nove together at such a speed
that in case, the inter-se distance tends to reduce speed is automatically
controlled. Wile exiting station area where the train had arrived earlier,
t he deviation count at the 10 tinme of exit is used to determ ne whet her
the train is dispatched on expected correct or not. The nunber of
deviation count fromthe line the train entered the station, indicates the
nunber ofAxddthes dbjestrof Hds ervientjor isrte,provid¢ en whii chllishoe daviderfohsginentlécled. 15

I n an ive ard it ossible to uni quely work out,the deviati.on count
r equi )r/egl‘%/(fr ?nya’a’tonﬁ}lt\?@ S’s %Y?% ) ?‘?’1?1@%?"%? lrJS apdg 6‘&”‘1‘#}1 Qﬂerﬁé%\é:a‘f” l:laﬁ’ldat hg

stati gn Afehir&Ppretiernifbd ripeWrei@mce, ¥itahtrhins SVeat sukt B shfegpb@r thaf\CD. 20
This is explained further as detailed: 25 30 SUBSTI TUTE SHEET (RULE 26) WO

03/ 08683 3vithont celidingobes moye ppgeiRaRNSIRDE speed @t jig casethe|intgese dRfagrT  THEN
DN TRAI N LI NE | CK LDC is 1 DC SHOULD BE ZERO 5
VRONG LI @&riﬁcﬁ%éﬁ%@#mﬁ%a@cﬁ ' RDC SHOULD BE

While exiting station area where the train had arrived earlier, the deviation count at the
10 time of exit is used to determine whether the train is dispatched on expected correct or

not.
The number of deviation count from the line the train entered the station, indicates the
number of line from the entry line, on to which the train has entered.

15
In any given yard it is possible to uniquely work out the deviation count required from a
given starting line to reach a specified line, and the station ACD carries this knowledge,

which it shares with the loco ACD.

20  This is explained further as detailed:

25

30
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DC IS ZERO FOR UP TRAIN RDC 1 FOR UP / DN TRAINS 10 <- DOMN LI NE RI GHT
DOM LINE RRGHT XIT LINE ,DC IS ZERO FOR DN TRAIN ENTRY LINE 'LDC 1 FOR
DN TRAI N Wb oB@R€3IRAIN TO IF RDC IS 2 FOR MUTING EXI T CORRETNWYOR®C i s 2
UP TRAIN, THEN UP TRAIN LDC MUST EQUAL | S ENTERING DN LINE - RDC - | F NOT
| T SO WRONG TRACK RS WRONG LI NE .. STATION BUI LDING _ 20 EXAWMPLE 1 Where DC
means Devi ation count as defined, LDC neans Left Deviation Count, (Left or
Right is- with reference to direction of novenent as one enters station

area station area) RDC is Right_Deviation Goun BS JTE_SHEE
(RULE 26) ﬁé&ﬁgg?}@ PCT/.J.NOZ[_d - SLLT the K e Gy} type i

on either ]?i@e of 's at|2"on hat iép@?%seg ing]e ﬁjlﬂgh\(])]? %é(t)}u le line
nunber of [THENGSN{IRARN Qi
of RDC whill e exit]ng,.for /the trai [ Bug if a|double
l'i ne bl oclgss%t%ﬁw%h E ‘ [ ﬁgé%ﬁ{m Ro%ﬂz ‘RO ot her

side, st héwpoNEgsigal ¢punt of either pr Aol trpwaAmPerrprsdef i hed for

the station yard-to Kngw that exit line isirjght for the train leaving the
station area. The followm ng figure illustrat ENGE

4 DC IS ZERO FOR UP TRAIN |—3
RDC 1 FOR UP / DN TRAINS
10 — ———
l]EDOWN LINE RIGHT] DOWN LINE RIGHT

XIT LINE 1V IDC IS ZERO FOR DN TRAIN ENTRY LINE

LDC 1 FOR DN TRAIN |

15 |DOWN TRAIN TO ) IF RDC IS 2 FOR EXITING
EXIT CORRECTLY , IDCis2 | - UP TRAIN, THEN UP TRAIN
LDC MUST EQUAL IS ENTERING DN LINE -
RDC — IF NOT IT , . | SO WRONG TRACK
IS WRONG LINE LﬂATION BUILDING

20
EXAMPLE 1

Where DC means Deviation count as defined, LDC means Left Deviation Count, (Left
or Right is' with reference to direction of movement as one enters station area station
area), RDC is Right Deviation Count.

25
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LOCK SECTI ON STATI ON AREA BLOCK SECTION 15 IDN CORRECT EXIT FOR UP TRAIN
CORRECT EXIT RESIDUAL 20 FOR DN TRAIN DC IS ZERQJ RESIDUAL DC IS ILDC I F
DC IS ZBRO.0340368B5 WRONG LI NE 25 EXAMPLE 2 Wth referencecranNai/eoeet i on of
novenent, left or right deviation counts, progressively indicates the |ine
nunber fromthe entry line to left or gight-where the ACD has reached. For
exanple, for an upcomng train entering, if ACD executes one |eft deviation

only, then it has rolled on to g |ine adjace and qn | ef the Up
main i ngf Seﬂf Festen dypets eR9 N ofer \?@90%? é‘a’b@T‘?lﬁNOﬂn@ g@e
Suppose  tdablel lchBatulblr SX LD el irdin dhfals 91ichiBR akdiORhisthe e thé must
execute one right deviation - If it executes nore than that, then

obvi ous| ynunfber bf RDE Wbide @qﬁn@&ﬁthﬁﬁamhegowrr@ttradkp exit line-but wong
one. 5 SUMVARY OF THE | NVENTI ON The present invention relates to an
Anti-Collision Device (ACD) for the trains and the |ike transportation

systesl VAitGha BEICRESHIEEH $dchbiPl} PRIHORERTR &H%lﬂglealhﬂbsse@f'&l bethagRertshz, train
and ot her vehicles. Accordingly this inventi on@d%row des an anti collision

devi ce f dhem g residuah sounicofiider right oF leRisydl bawrestslingd famthe sgsionsyaidrtof a
M CT OPr 0G&I] Ml &FE fne is right for the train leaving the station area. The following figure

illustrates.
10 t:OUBLE LINE SINGLE LINE
IBLOCK SECTION STATION AREA BLOCK SECTION
SR —
N N -
15 P ’ Y‘\, , /
<
L DN \f / CORRECT EXIT
FOR UP TRAIN
CORRECT EXIT RESIDUAL
20 |FOR DN TRAIN DC IS ZERO
RESIDUAL DC IS
ILDC -IF DCIS
ZERO.IT1IS
WRONG LINE

25 EXAMPLE 2
With reference to direction of movement, left or right deviation counts, progressively
indicates the line number from the entry line to left or right-where the ACD has
reached.
For example, for an upcoming train entering, if ACD executes one left deviation only,

30  then it has rolled on to a line adjacent and on left to the Up main line.
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command and control unit, a global positioning systemwth satellite signal
receiver antenna, a crew interface of desired capacity / range with

di recti omalb cans@ana an |/ O sub system a breaking signalPcaniozdonssked wit h
br eaki ng nechani smfor |oconotive speed control, a nessage display unit
havi ng audi o and / or visual display ngans and a power 15 supply system
preferably consisting of a battery and power converter, all units and
system functionally interconnected. This Ani-Collision Device when nounted
on | oconotives, brake vans, level crossing gates, railway stations or any

ot her st aéd'gg_ase%b braU0 BREHE AN Yhid BREPA TR r?%h@'ﬂ%'l_ﬁ)ef Rmust Bx&RVEIelidhg and

adopting various safety nmeasures such as activating and reduces the speed
of the trdeviatiand ibitierngsiteshmorer tham that, therw obyibete theatrain s kiviered N@Fgheli st ance
by preventiqggthe ﬁoI#ision bet ween two trains and col lision between the
train andHEHeY? SYERREPEVEPE OBV el crossings. 25 DETAI LED DESCRI PTI ON OF
THE | KVENTI ON The inventions wll now be described with reference to
acconpanyi ng drawi ngs wherei n: SUBSTI TUTE SHEET ( RULE 26) WO 03/ 086833
PCT/ | NO2/S1¥¥ DEGTHE INVEGNTIONG| ock schematic di agram The

anti - col l4si ice.-fo i -1 QR SySt

accor di nngféO& g%e%g}r?%fgﬁi‘gr?e%%a%osﬁ %t |‘§Ht?-r§?2§sf?notr%$&%¥§‘r@?§%é} ft%tg t%iﬂbs. %ﬁttﬁg

anti - col llikzitemsplaiatios sysenowhich gréventshiollisiciMsativeanthe nmiml and tetwesmphe ses a
command and control wunit CCH),( ) consisting of mcroprocessor base
modul e f Gl AR ELE] Yfé“‘tl‘?ﬁsg&&? &%iéﬁfhg%%?f&tanpgo%‘é?ﬁ%l ol fevisecr a

G obalh  RAsid i.00i g ENSUAMLERRbN GRRSYShEMRaC kB 4ilnicRi@haks:rt bieygh
satel |'i tets ang subnmits the lgsar?e ?ogDCS:CU for 1SOgdeci phelrc}Sd gto éxt rSact t he
par anet erconmedrat &dl ¢antohenitpe egiehal pofitiboing mystemewithi datellite sigrali deseiver

L BE S e e e Bt ot i el Honfl arkdia T 56" VOr 1S

system, a breaking signal unit linked with breaking mechanism for locomotive speed

control, a message display unit having audio and / or visual display means and a power
15 supply system, preferably consisting of a battery and power converter, all units and

system functionally interconnected.

This Ani-Collision Device when mounted on locomotives, brake vans, level crossing
gates, railway stations or any other station will automatically generate signals for
20  converting and adopting various safety measures such as activating and reduces the
speed of the train and brings the train to a complete halt within a safe distance by
preventing the collision between two trains and collision between the train and other

vehicles at level crossings.

25 DETAILED DESCRIPTION OF THE INVENTION

The inventions will now be described with reference to accompanying drawings

wherein:
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A crew interface and data entry key pad (4) which helps the driver to feed
the data at the 15 beginning of the train journey |ike train nunber,

di rect i orwofoswsasel (whether Up or Dn) and running on Rl GAT/INe2/00RENG track
(which may be changed at any station, if the situation so arise). A Radio
Trans Receiver (5) of desired capacity7/ range which transmts the

i nformati on and commands bei ng generated being sent by the simlar ACDs,

when the sa .S Wi.thin,the radiq-range{ab L5 tQ . nore).
The 20 ai PR S b bk ARph N fiabAREr rhe PitbohsBaiBube (Pl BFheTS! GL

t he | oconfiké ¥enspaRatioNbystbihcsoidtipyidtaarenbbllimendbEthiginvesiodi gnal s to breaki ng
signal unit (7), to actuate the breaking nmechanism (not shown) for

| oconotive speed control and a nessage display signal unit (8) having

Audi 0 andqleOF . Vi dirspl.ay. : :Bat L 9) Wigt: 0 ! rter
(10) for Eﬁ&%@“ &%;ﬁ'lsggﬁgﬁgg ?ﬁ@'Xéﬂggzgﬁﬁﬁ%%gﬁgmyﬁg‘ﬁg%ﬁgﬁigﬁ??@r Speed
Contraf otorfpések acaymand ald cantred sunlitt (AGUY (19 qonsistss bfi gniabpraeéssombiseon

received frogm ot her ACDs, the co nd and Contraol Unit. t a deci.sion
for appl y PGS o gHoGEHd: horgr o S Pl S oBHAgS HEgn 1B BT e BT
(RULE 26) Pmi&g(,%%gég(aﬁg_l NO2/ 00098 8 on the | oconotive, as the case may
be. The Electro-pneumatic braking is then applied through suitable
solenoid interface for this purpose in the cab of |oconotive. The ACDs on
the | oco jves. as |1 as.thps rQVvi at._ynmanned, as | manned
non-inter ék@'&te{ré\?\g‘%s SFPosS %5‘?‘@2‘ %%@ﬁtﬁﬁgaéﬂﬁg‘gf‘?“i%wﬁ% i t@a@f%gn%éet ails
with 10el gyaptieridatie enreUtie piaaieghs dilgiel abl the o6 asiesht At Rep@ckay, Jikehen
they come within the radio-range of each other. Based on the anal ysis of

the data #ititude, longitade: speed, dateanddtinge eiganThe pntennae(d)iafithe 4IRS Fregiselsisr y
action. 1@ t%‘@ﬂﬂe&ﬂ@ﬁ ﬁ;ﬂﬂ“&gﬁ@tﬁvépeci fications: The functi onal

requi renment specifications are described individually for each type of ACD
Vi z,

A crew interface and data entry key pad (4) which helps the driver to feed the data at the
15  beginning of the train journey like train number, direction of travel (whether Up or Dn)
and running on RIGHT or WRONG track (which may be changed at any station, if the
situation so arise). A Radio Trans Receiver (5) of desired capacity / range which
transmits the information and commands being generated being sent by the similar
ACDs, when the same is within the radio-range (about 1.5 to 2 kms or even more). The
20  directional antenna for the Radio trans receiver is fitted outside the locomotive Cab. An
/O sub-system (6), which gives signals to breaking signal unit (7), to actuate the
breaking mechanism (not shown) for locomotive speed control and a message display
signal unit (8) having Audio and / or visual display means. A Battery (9) with power
converter (10) for power supply system of the ACD.
25 |
The Braking mecharism for Speed Control of the Locomotive

As a result of the processing of information received from other ACDs, the command

and Control Unit takes a decision for applying either the normal brake or the emergency
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Loco ACD Station ACD 15 Guard ACD Level Crossing ACD Loco ACD: Shoul d
detect and identify all ACDs within 3 kmrange whether it is a |loco or
station owo030sqgaard or | evel crossing ACD and cl early anaCanNe@oys
identify nmultiple nunber of the same type. From each type of ACD the data
packet received should be analysed to determne: 25 If the other ACD is of
| oco: The ACD s detect if the relative distance between themis reducing
and al so detect if .novi on the .sa ack, if so, .ini.tiate acti.on to
var n the QRIFEPEOPATEngH kG A a1 L EPPaads Riing & BeLupliedonr at e
braki ng aghrb@sh authelEBbletaildliMetfBcfoPitds sighbieSh @b cabWitstohfiat. ve di stance is
r educi ng, ACD al so detects the unusual st oppi ng of the other 30 ACD when it
is not a station area, but on a right track |ine, and checks for nornal cy
SUBSTI TUT U 3L0 009 [ ram t hat
ACD 1 nol S SSehr B BRIt Hote TR AP el & Arorme el 8 L

i ndi cafi omsnnédnatbinkerfaltkedletet €30BMgMFRatexichatedbdie tlentfiyatiBO8emilgnath i f

transmtte by any ACD withjn.3 to 4 km and shoul d. i di at el y _apnpl
appr opr i af@jew_gﬁatﬁé{’r% uglxglﬂ&ﬁah@ epopden dngaackets whep thex ca?‘ééfyl@‘u‘gﬂ?% i f
the other r@gprdn%e bPEddhtinde" %Ee[ﬁl orthb bndtAEs O A€ 'daAW? at B.CSEAL P BElPg sshoul d

Get know edge of station main ne occupation CGets information of first

st op si gnalanivold sheindnigiatef necessamractiamd st ati on ahead, to alert loco driver
t hr ough audi o-vi sual warni ngs demandi ng acknow edgement, while approaching
10 the sane Detects any SOS and acts to stop Get information for type of

bl ock 1gecFufbtional Requirement Specifications:

The functional requirement specifications are described individually for each type of
ACD viz,
Loco ACD
Station ACD
15 Guard ACD
Level Crossing ACD

Loco ACD:
Should detect and identify all ACDs within 3 km range whether it is a loco or station or
20  guard or level crossing ACD and clearly and uniquely identify multiple number of the

same type.

From each type of ACD the data packet received should be analysed to determine:

25  If'the other ACD is of loco:
The ACD's detect if the relative distance between them is reducing and also detect if
moving on the same track, if so, initiate action to warn the drivers through audio-visual
indications and initiate appropriate braking action automatically to avoid collision,
when relative distance is reducing, ACD also detects the unusual stopping of the other

30 ACD when it is not a station area, but on a right track line, and checks for normalcy
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ahead Get information about current and station ahead running |ine
Identification in terns of deviation count nunbers Detect if any train's
rear end we oBosdsshg fromthe station ACD G ve informati orcalivod/oodss ective
gate ACD in block section inrear. 15 If the other ACD is |evel crossing
ACD- manned with gates, should Detect pf gate is open and reduce speed to
25 knmph Detect SOS and stop train Detect | f gate ACD i s defective 20

Aut omat i cal | t I 0CO ate |If
Che ot her St e e RO ol hiESertatoh 108 sl o8, RRRLRRR e iR

whi | e appyigadd hrhdiéhtioh@ t@@B&n%t Qﬁltesm%'iésthecD@&éd’nlaﬁj{r SOs s@gnal ffafalﬁsmﬂfédsl ow
train to 25 knp 25 Detect if gate ACD is defective If the other ACD i s

guard ACDPY gméﬁ@ withiehtdl 4 fmewA sheuld impedietelnamlpapriopriste beaking. miiileg wi t h

e ned SUBGEET TR P PR bl ) bR AT PR RRER T sb05 10 Dot ect i n

stati oh area whet her guard ACD cl eared the cross over in rear as well as
foul ing ar%s(ﬁ% defective Detect SOS from guard ACD and
st ops trgﬁ{tﬁeg?‘@h& Pﬂ‘ﬁ Petect in station area on which line it

i's standi gg; knowledge of station main line occupation

Gets information of first stop signal locations of current and station ahead, to alert loco
driver through audio-visual warnings demanding acknowledgement, while approaching
10  the same Detects any SOS and acts to stop Get information for type of block section
ahead Get information about current and station ahead running line identification in
terms of deviation count numbers Detect if any train's rear end is fouling from the
station ACD
Give information about defective gate ACD in block section in rear.
15
If the other ACD is level crossing ACD-manned with gates, should
Detect if gate is open and reduce speed to 25 kmph /
Detect SOS and stop train
Detect if gate ACD is defective
20  Automatically initiate whistling by the loco while approaching the gate

If the other ACD is level crossing unmanned, should

Automatically whistle while approaching the gate

Detect possible obstruction of track and slow train to 25 kmph
25  Detect if gate ACD is defective

If the other ACD is guard ACD, should:

Identify own train guard ACD

Detect if continuing with the train maintaining integrity-

If parting is detected, driver should be warned
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Wil e departing determ ne whether in fact noving on right or wong |ine,
whatever be the witten declaration of station staff 10 Detect, if the ACD
nount ed |wom3/08483%t ati on area, is fouling any tracks DeteecTaNevdonsss of
running staff on the loco in normal run in block section and as it
approaches the first stop signal-absengg of alertness should sl ow down of
train Conduct self-check and advise if not working as per specifications
Shoul d detect if running staff on |loco are under duress 15 Station ACD:

Wt hin 3 BRaischiystasingrep phedsr auard AdPnelpgrpd the croppever inarer jas evell apco,
guard andfOLH{;ligqﬁeﬁl{y identify each one of them when nore than one is present
Shoul d detect "the ACD and the line it is occupying 20 Shoul d advi se the
devi at i on Deosenif guaeihhCheisldefeetiad entry from bl ock section vs., the line
nunber in_the g@gtthon Sho%@hage t he deviation count for correct exit line
fromthe et GHEUFHG g4t i9Ps iifle Shoul d advi se devi ation count
informgtion as above for station ahead 25 Shoul d advise the |ocation of
first stop signals for current and next station ahead Advise the types of
two bl ock Queit's ponsshehldad Advi se the | ocations of ACD fitted | evel crossing

i | ock . ahead Shoul d detect |oco/ guard ACD fouli
any Ti ne ek Oy R e IR R PanTBE hooter 11 a guard ACD s

det ect ed typhikeddpatiidonibidatke Wﬂéﬁeﬁhﬁh&t%oviﬁ% oﬁf}%ﬂ‘& dr 6lebRClind, whattyed BECI NY
point on the main line is set to | pop SUBSTI TUTE SHEET (RULE 26) WO

03/ 086833 tmoTyittepdyctrugom ofistatishstAtld conduct sel f-check and advise if not
wor ki Rg t %e?e%ﬁ(ﬂ-‘ fnle SR H %nte%ﬁg&g it $tion area, is fouling any tracks

Detect alertness of running staff on the loco in normal run in block section and as it
approaches the first stop signal-absence of alertness should slow down of train
Conduct self-check and advise if not working as per specifications
Should detect if running staff on loco are under duress

15
Station ACD:
Within 3 km range should be able to identify the type of ACD i.e., loco, guard and
uniquely identify each one of them when more than one is present
Should detect the ACD and the line it is occupying

20  Should advise the deviation count from the line of entry from block section vs., the line
number in the station
Should have the deviation count for correct exit line from the station from any despatch
line
Should advise deviation count information as above for station ahead

25  Should advise the location of first stop signals for current and next station ahead
Advise the types of two block sections ahead
Advise the locations of ACD fitted level crossing gates in the two block sections ahead
Should detect loco/guard ACD fouling any line in the yard
Should start siren or hooter if a guard ACD is detected to be rolling back into station

30 Should detect if any facing point on the main line is set to loop
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Shoul d uniquely identify the ACD in a range of 3kmor tw ce the energency
braking distance required. 5 Should derive own identity fromloco ACD of
nonm nat edwbDrodiosssBs om decl ared train nunber Mnitor for alpemtiNes®ogst guard
Shoul d detect if train parting has taken place Should generate SOS si gnal
if parting takes place 10 Shoul d all owi manual generation of SOS Shoul d
have | ong stand al one povver supply systemfor over 12 hour working Be
portable dof bri ef eS| e.t.o be fix with anti.theft frane on brake
van or hopld rondygt selt; éédﬂéf)‘ "Pﬁwgﬁﬁ%@?p(ﬁ%‘ﬁf‘i‘tf%?st he approachi ng
train A@@uﬂﬂdﬁﬁ road users wi th audio-visual signals Should detect gate
open condiTion, it is provided with gates, and warn the approaching
train Shomﬂhduldalm@ldly edeatify tedACRpora range dE Bkt onviavigeothp e gepcy deakingD
Shoul d dekﬁg road i s possibly blocked and advi se the approaching | oco
ACD. 20 T és‘ﬂﬁf)?@"(‘? pabl e of functioning with or w thout inputs from GPS
when i BputShodldederBfeOdivel Sidedtit Fronh doER AT i doahindtdd RRIIBHEY dedire®ltam
avai lable in | oconotives coupled wth angul ar neasurenents of the bogie
rel ati ve twmb§e | ongitudinal axis of the lToco body. 25 The above inputs
make it p qto replace the inputs that it is getting
fromthe %@Zﬁlpor Oljaq ﬁe@'?? sarre manner as descri bed above. The worki ng of
t he ACD a&mn@d@gadﬁ‘ttdmgartmghﬁtammmdﬁ its Various Scenarios in Action
is as under r% A% ﬁc%l vat e: SUBSTI TUTE SHEET (RULE 26)

Should generate SOS signa

pariing takes place
10 Should allow manual generation of SOS
Should have long stand alone power supply system for over 12 hour working

Be portable and of brief case size to be fixed with anti theft frame on brake van or SLR

Level crossing gate ACD:
15  Should identify the approaching train ACD and warn road users with audio-visual

signals

Should detect gate open condition, if it is provided with gates, and warn the
approaching train Should do self-check and report if defective to passing loco ACD
Should detect if road is possibly blocked and advise the approaching loco ACD.

20
The ACD is capable of functioning with or without inputs from GPS when inputs are
provided from standard digital tacho-meter normally available in locomotives coupled
with angular measurements of the bogie relative to the longitudinal axis of the loco
body.

25

The above inputs make it possible for the ACDs to replace the inputs that it is getting
from the GPS and act in the same manner as described above.

The working of the ACD according to this invention with its Various Scenarios in
Action is as under:

30 How ACD is activate:
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WD 03/ 086833 PCT/ I NO2/ 00098 12 Loco ACDs: If two ACDS within 3 kmrange
find thensel ves approachi ng each other, they check if they are on sane

| i ne, andwbDfo3984833 niti ate action to apply brakes on both tlog/Na@st i ves.
If two ACDs within 3 kmrange or as prescribed range dependi ng upon the
braking 5 distances, find thensel ves approachi ng each other, but on
different lines and at normal speed, then they just pass each ot her
safely. But if gne of them had sl owed down and driver fails to press the
normal cy BUFE6W Yo indicate he has stopped but nothing serious for the

adj acent I & ACPRNWHRE 3AGEK e £ AbmBaY R %&%ﬁ%g‘@a!:ﬁ oBRAthEMERR i L' S

course. 10 Else, that is driver has a probl e% or i's not 'yet” sure, so he
does not pheysise o eanmolines hod/if sbuinitiake actioedolapfly bppeoacbothghd loadpmofigesbr ought

down to 2 r as, prescribed, to nabl e driver. to quigck stop if
he det ect ?ﬁm%ﬁﬁﬁéﬂ %ﬁ“’? SRR 45 PIERER 8? riu}ggscéepmé}n nitﬁ‘? H/aﬁ”@d an
SCS si gnaldistdaesayme thignritesRpproddfing 8iCstREL, Bitthn ditheRMe Ahed 4RAICK MRAHS
protection, bake a&pl_l cation starts automatically and train is 15 brought

t o hal t - avRfedi Hgndbsyl jush pass eaghpetberotalely| Buisif one oa ey bad slopied slovasatdow ACDs

act to preay i ; -

ol 11 51 ongHe Rl AEROREHALT fufln, S BIREIMSSRREDE bt a8 Blane 20
syst ens oforghgadibtennina titbnahd AICTPmesinkiab adrial kgd avid cobsrewadt' byogtaf f
rigorously. But when rules are not observed or flouted |ike drivers

passi ng signals at danger or station masters carelessly giving nmenos

conpr iisi ngd-a8h6xn | | i fso TRy,
P01 NP S MY PR 8P lsoTBel RpENIOHER

persons failing-collisions do t ACD can ta care at
i ndependehtttod, spealf df apptdachisg tiacts treyweht dbwheadSam 16dimpls aopresaibedSto

descri bed and how the . ratects the s : 1.2 1n single line block

section: © %ﬁi%?iré%eé?i? q‘é@ggéﬁip 1%’ﬁ%a%tfe‘38 ﬁn%‘_g@?‘iufitﬁo”ltﬁlﬁ‘&vance i s already

occupi ed Dyary dfuféte Mot A@DANinitiibd RABOS diddd€ because derailment has detected and
adjacent track needs protection, bake application starts automatically and train is

15  brought to halt-avoiding collision.

Types of collisions and description as how ACDs act to prevent the same occurring at
dangerous speeds:
1. Head-on collisions: Head on collisions should not normally occur if all present
20 systems of signalling and other prescribed rules are observed by staff rigorously.
But when rules are not observed or flouted like drivers passing signals at danger or
station masters carelessly giving memos comprising facts-thus involving occurrence
of more than two or three persons failing-collisions do take place. ACD can take
care at this stage independent of staff actions. Each type of head on collision is
25 described and how the ACD protects the same:
1.2 In single line block section: |
In present system:
The block section in advance is already occupied by a running train, but paper line
clear, by-passing the block instruments provided is issued by station master

30 allowing another train to enter the same block section, or a driver mistakes some
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cl ear, by-passing the block instrunents provided is issued by station
master 30 allowi ng another train to enter the sane bl ock section, or a
driver mwpDak®sessdne SUBSTI TUTE SHEET (RULE 26) WO 03/ 08®833N02/00098
PCT/ 1 NO2/ 00098 13 signals and passes signal at danger and enters the bl ock
section-or the station is non- interlodked and station-nmaster commts a

m st ake, which neans nore than two or three errors would have taken place,

in such cases-the_trains r aye head o oklision:. i e f.rains are
wpor oachi g Sate s e TRL AN Ee 0 oRibrs BEhlocE Biomou b Selibflsnty

i ndependent piierekédBed ethtish-afakten comalira Mkstade] Wwhith médis andreakimgv®br
signals at stations, they are not influenced by these m stakes or

failures. Whiiea gigonsorepiddmpye dekeachlaceadn seetherseiitinraing may payegheadspmce it
is a, case Of:ol iélig !‘iggllé(&aﬁ% *Qﬁgﬂf?mﬁﬂ Vefacﬂb&teﬁnce bet ween them and both are
‘b g w star andg

on sane |ine, braKin rains ‘brought to stop short of each
ot her. 51. 3 DWleheACDnaredeteti ons: Present system Generally when for sone
operational feaso if atrainis diverted fromjt's normal 15 correct
track, it hagmﬁ% &_@B_&t%f%t‘@or ngr Peepnisent f’g 5‘8‘_&‘?;1’9‘?9@IL {SHEOR | qaster gs a¢ases
paper line adddRkink! &Ssighfls RE'sMBnO thbP GrdhbtY fftubRedll BF #8le GhistaRed BE
“wong" line. In case sTation naster commts a m stake, which nmay happen
if the statitwuetsso is working on tenporary non-interlocked basis, and

declares to i ver that .S, going.on,the.,correct and."right" |ine,only
W thout bei ng e SEPsER S8 Bur Sunb L b sthomaid fhg 86 he
cross lover ceddu€iag kie reldion dishfict bafwees aenl)aAE B6th £8 oh REme WheNFaking tvte and
may collide with another train conming in the opposite direction follow ng

correct proc8atesd traipp srpuste sieresherigifieadother.

1.3 Double-line sections:

Present system:

Generally when for some operational reasons, if a train is diverted from it's normal
15 correct track, it has to negotiate a cross-over to change the line. In such cases paper

line authorities are served on the driver-to proceed on to the "wrong" line. In case

station master commits a mistake, which may happen if the station also is working

on temporary non-interlocked basis, and declares to driver that he is going on the

correct and "right" line only without being diverted, perhaps even believes so,
20 forgetting to set the cross over correctly, then the train can proceed on the "wrong"

line and may collide with another train coming in the opposite direction following

correct procedures.

When ACDs are provided:

25 Since Loco ACD is constructed in such a way that, it can detect the deviation count,
based on information from the station ACD, automatically finds out that the train
has been diverted on to a wrong line, and will not allow another Loco ACD on the
same line to collide with, by braking both the trains once they detect each other
within 3 km. |

30 1.4 Station area-single line sections on either side:
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25 Since Loco ACD is constructed in such a way that, it can detect the

devi ation count, based on information fromthe station ACD, automatically
fi nds outwbDlawsdéshe train has been diverted on to a w ong PaTa)2/@aeB wi | |
not allow another Loco ACD on the sane line to collide with, by braking
both the trains once they detect each aqgher wthin 3 km 30 1.4 Station
area-single line sections on either side: SUBSTITUTE SHEET (RULE 26) WO
03/ 086833 PCJ/1N02/ 00098 14 Present system A train received on the nain
line i s stopplSELFHeE gnal's to proceed further, say. As per rules another

train is per i #4ifdedeR AR BAGMIA hﬁe%%ﬁ%ﬁ%f&r%@rﬁ&%%&@w& ifiSher, ss%rgﬂ?l S not

given pending setting of route, say. proachi ng ‘trai n nust op at 5
si gnal as peper nilessanagber tainvierpecottridt ® approadhathe siatibmp fose sppdsie sidgnal  at
danger and ead on.col lisian takes place. n ACDs are fi.tted: The Loco
ACD of ¢ 1 ai n R0 eR TERERS cBHPE AP ARHE o b PTORR I iR I D by
virtuesof i tSigﬁﬂmsg)EﬂﬁﬂésO_Bu@&i@s@rhﬁinﬁﬁtshhﬂnktaﬁ@!h@b&@é‘s 100 Widhal & daRde? andd
hence, the line 10 identification is transmtted to other |oco ACD. The
train approadeadmy eakldsien tikpvplag- ea from bl ock section knows fromthe
station A t [ ints are not set or not set to loop. If not set
to |l oop, the %@5‘&2% otpegpproachi ng train wll apply brakes to stop the
trai n detect ThgLanotAED dfacain réeedrin tiestsior ahd s@andihg ot thiei main AGE) bpnveys

train dot oot STRRIA ReHrTRANRUISN i SSRBIIA CPH Tl SohPye AGa0Be speed
to 15 omph t QieRhfiGiiiona9RansiitibdcSothéd8& A@Hi ver will have enough time to
stop. If he further discovers that the |oop also is occupied by anot her
train. SinceThetwinAg@Pprosching the rstationcrendfrom kondwsedtmn lwiotwisi fnoB therstatioge i f
two of them ACD that facing points are not set or not set to loop. If not set to loop, the Loco
ACD of approaching train will apply brakes to stop the train detecting another Loco
ACD on the same line. If station ACD conveys that facing point is set to loop, then,
15 even though the approaching train detects a Loco ACD standing on the main line,
will only reduce speed to 15 kmph to enter loop. At this stage, driver will have
enough time to stop. If he further discovers that the loop also is occupied by another
train.
Since Loco ACD is so constructed to know that within 3 km range if two of them
20 are approaching each other on the same line, brakes automatically apply, and hence

no collision takes place

2.0 Rear-end collisions:
Presently:

25  Atrainis received and is waiting for further line clear, say on main line. Meantime
Another train approaches that station from the block section in rear. Station master is
Correct in not taking off signal for the approaching station as he may need time to set
route etc. and expects rightly the train to stop at signal. Driver commits a mistake and

passes the signal at danger and rams into the standing train.
30  When fitted with ACDs:
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20 are approaching each other on the sane |ine, brakes automatically apply,
and hence no collision takes place 2.0 Rear-end collisions: Presently:

25 A traiwoios/os@sei ved and is waiting for further |ine cl ®@am/INeaywosn main

| ine. Meantine Another train approaches that station fromthe bl ock section
inrear. Station master is Correct injgot taking off signal for the
approaching station as he may need tine to set route etc. and expects

rightly the train to stop at signal. Driver conmits a m stake and passes
the si gnallego 4&Rgel a@ﬁaamtralﬁtwhliméer%mﬁm fry alertness oSdrivereds thettray wi t h

ACDs: SUBSTLTVLE. SHEERRULE, 290, 00,03 RASAR3 BCTHI N0 00098, (15, hase ACD

of approachrng train erandi ng alertn
appr oachestraiheo 35 &iriparif drieer it (moobgdanteht twze Urivat alsn d)@le&egﬂmt he isa»kg&mact ion

to sl ow do ral to 15 knp iver is.not | an ase driver
al so decl aé%ssﬂil sHe qogllvra.qnaﬁ e$ Pt %W?Wrngt%m @WH fmeéla‘é‘ke of
not obser vidaghssitgd dariod b@lﬁ%ﬁ o thb aﬁ%a&% B6Lo it Q%%&ﬁg?@ﬁlts%@tdo?n ACD

advi ses the approaching Loco t say, aC|ng poi nts’are n set to | oop,
t hen brakest thoby, then brab;es aglly yutomecedlbre)noe bler othercloocdCRCPrin stagiph @reads ea i s

detected o S r.0achi t,i t he. ard
ACD al 50 WL P 5pe s e RRBHERE Ry 1ok Rifn e SR ALl ok Wil
prevent ed. aclf J&;ethwpbfdaan@&tmmﬁaa@ggwxﬂwngbaﬂemﬁ&i nventi on with i1s
Varl ous Scenarios in Action is as under: Scenario Situation Action by

"ACD 0 1 Normal TRAIN A UP Up Train on Up Track. No Action. --~-z, Down
Train gnd ﬁé"‘@veﬁﬁgg Kt 'thg%éb according to this invention with its Various Scenarios in

Action is as under:

N} Scenario Situation Action by ‘ACD’
0
1{ Normal TRAINA UP | Up Train on Up Track. | No Action.

 — . (Down  Train and

—e=—

Down Track — Both

DN TRAIN B | Trains Moving.

e 1

N | Swem——
2| One Train Stopped Train ‘A’ stopped in | ACD of Train ‘B’ will

TRAIN A STOPPED UP | mid-section out of | automatically initiate AV

way and Train ‘B’ is | Indication and braking to

_ e N
¥ ] -~
Moving. reduce the train speed to 25
DN Kmph.
<
TRAIN B
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DN TRAI N B
Train "B

will
i nitiate Wa o03wss83nnd Trai n

Trai ns Movi ng.

B

2 One Train Stopped Train
TRAIN A STOPPED UP m d-section out of automatically
is Indication and braki ng PQT/IMR/OONLS

"A stopped in

ACD of

reduce

the train speed to 25 DN Knph. TRAIN B SUBSTI TUTE SHEET (RULE 26) WD
03/ 086833 PCT/ I N0O2/ 00098 16 3 Derail ment Train

A

has derailed ' SOCS of

Train "A when SOS PRESSED UP resulting in ad acent det ect ed by ACD of
Train | track-pay or may not B —wll autonpt Rt \L H\L TRALD getting
bl ocked. |PhiReraleenhy | ndi cat i orTréH’d A’Dhas dsratleg) §p§és‘g ’b’ﬁ“hkﬂ‘X ion to
STCP the) g Ssep @ ACD. | biflifly i ARjlchi] | R Qfed Y AP G ﬂafﬁe”porary
Si ngl e Lijne %iﬁg a. Up lineis tl)l ockegi 14 The p Train “A | LINE
BLOCKED UP|HereeyUp Train " A |itsackithiy aumnyancbtdaBl’y Melét r pgbmatieatly lon WRONG
its speed fq. h ~ tihr gughout the. j our. d.the ddta is
updat ed ijn ?% . tﬁi’gﬁ\k@t a;tgegtﬁ%from ?‘Jﬁg ﬁpétéoﬁ&éh’éqe%?ﬁlof’r t he
RIGHT TRAIN A ek to iLhe“,V\RCNgi{,gracKy < prEsddS "Hfh.lhhggetlon to STOP the

‘SOS’ button on ACD. | train.  Side  Collision
Averted.

4| Temporary Single Line Working
a. Up line is blocked. | The ACD of Up Train ‘A’
LINE BLOCKED - UP | Hence Up Train ‘A’ is | will automatically restrict
. |sent on WRONG |its speed to 25 kmph
-

Track. throughout the journey
provided the data is
updated in its ACD at the

3 station from where such
diversion from the RIGHT
TRAIN A track to the WRONG track
< = is permitted.
<1 ¥
DN
i b. Now Down Train | ACDs of both the trains
LINE BLOCKED -UP | ‘B’ is also | sense the DANGER and
EY approaching from the | initiate = automatic AV
Opposite direction on | indication & braking to
TRAIN A the RIGHT Track. bring their respective trains
N to STOP-Applicable also to
%‘Eﬁ—%ﬁi—%— Single Line Sections -—
DN . Head-on Collision Averted.
TRAIN B
l—
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DN b. Now Down Train ACDs of both the trains LINE BLOCKED - UP "B is also
sense the DANGER and approaching fromthe initiate automatic AV (Qpposite
di rect i orwornsiosasdxat i on & braking to TRAIN A the RI GHT Tr &ch/iaN@aongs t hei r
respective trains to STOP-Applicable also to Single Line Sections DN
Head-on Col lision Averted. TRAIN B SURB$TI TUTE SHEET (RULE 26) WO 03/086833
PCT/ 1 NO2/ 00098 17 5 Rear-end collision at Atrain is received on The
approaching train_ st atons.__a | oop line, the pojnts ACD knows whether the
are not ﬂei/&e@é@pdt heollipighn pk Aérmigwrré@e“faflew onThe o appvRasHIngr aitiit y om mai n
i ne or notj, if the block i p ' h that
red signal asﬁag&gévi ation frompa ;%%tp 11?1@ t!h8§8fn‘?ss r%g(%é@gg% ‘?}g?thérl r%ifcrjlffccat ed,
speed of |trjain is speed to co irbﬁietWVéﬂSe(auhe)naﬂmal1byoemy1woeivle&doﬂp t he
standi ng [trfain. 15 knph and as |i} enters station .%n det ect by, |ts
uni que, donstruction to detectOHAWing {Hndlont | nemain line OrIYNEeW ‘e taken,

and al so| gan know from stati Ohblo@f%chgnﬁé}ﬁ)rés' NEpdifit setting is such that

red signal and deviation from main line is

approaches at full indicated, speed of train is
speed to collide with | automatically controlled to
the standing train. 15 kmph and as it enters
station, can detect by its
unique construction to
detect on to which line it is
likely to be taken, and also
can know from station
ACD if the line is
occupied, apply emergency
brakes and stop the train

from colliding.

6| Manned Non-Interlocked ACD of LC Gate sounds
Level Crossing Gate in ‘Hooter’ when the Train is
Mid-section approaching. The same
a. Gate Closed will STOP moment the

;—\% .
— — N train passes the gate or

gateman acknowledges the
AV Indication.

N
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occupi ed, apply energency brakes and stop the train
Manned Non-Interl ocked ACD of LC Gate sounds Level

fromcolliding. 6
Crossing Gate in

"Hoot er' woan/osdses Train is M d-section approachi ng. The PamaNez/00@H e
Closed will STOP nonent the train passes the gate or gateman acknow edges
the AV Indication. SUBSTI TUTE SHEET (RWLE 26) WO 03/086833 PCT/ | N02/ 00098

18 b. Gate Open / Under ACD at LC sounds the QOperation "Hooter' & send

automatically the status of 1C Gate position to the ACD of the
approachijngl train, who in turhbwGate Ogen érkndee fAIGP i @i LiCatsoupds thewdi cat i on
& braking tjo reduce the train 025 LC G EN kgph. ¢ At e
damaged '{SGS' -generated by ACD ﬁ%gﬁ%glgéd or open Jﬁi‘g%(g‘?q?LC te V\/nsglﬁgjet ected
Gateman presses-—fhe byi1ACDs of | approaching ~ SOBautbthbtiédily theastsigs of | |
automati cal | y~4AS Tnififate the&| AV I ndication .
LC Gate position to the
ACD of the approaching
train, who in tum will
automatically initiate AV
< Indication & braking to
— reduce the train speed to 25
LC GATE OPEN kmph.
c. Gate damaged | ‘SOS’ generated by ACD
: (closed or open) & |of LC Gate when detected
-, .
=) b N Gateman presses the | by ACDs of approaching
| I— 7 A
M ‘SOS’ button. Trains will automatically
% initiate the AV Indication
t & braking action to STOP
< § the train. Collision with
/ = the Road Vehicle
< k—/(}y,\ \\& infringing the track portion
- averted.
7| Unmanned Level Crossing
Gate
et T « | When the train is| ACD of LC Gate will
e -
approaching the LC | automatically start
N Gate and its ACD is | ‘Hooter’ to warn the road
within the radio-range | users of the approaching
< of the ACD at the LC | train. The hooter will stop
hic Gate. also automatically, after
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& braking action to STOP

infringing the track portion

start

hooter w
26) WD 03

|1
/Q

stop CGate.
86833 PCT/ | N02/0009

the train.
L averted.
When t he woaBnsisss ACD of LC Gate will
Gate and its ACD is
radi o-range users of the approaching qf the ACD at the LC train.
al so automatically,

" Hooter'

to warn the

af t

19 LhQApaccaﬂn

Collision with
7 Unmanned Level
appr oachi ng t he LCrautivomioogsal |y

Crossing
road wthin the

er

trnln

Train Ag
ACD wi | |

31 as and
acknow ed
m nut e of

ty
au

ge

ated Warni ng Device
tomatically "Drive

vhen the AV train in

the AV an interva
ts appearance.

r

TAWD). 8 Driver
Alert Button" 4

of every 15 Ind

t he Road Vehicle

Gat e

The

SUBSTI TUTE SHEET ( RULE
(cuihet it 1t e for

ol

the er Passage Dratyefrall press

p@{l%uhps brgkes +Qistop the

case Driver failijs

ndi cati on app
i Acttiated WatnkrighDeviee- mi

TAWD).

Driver Alert

—

| M—

N

4\

Driver  to press
“Driver Alert Button”
as and when the AV
Indication appears, at
an interval of every 15

minutes.

ACD
apply the brakes to stop the

will automatically

train in case Driver fails to
AV

one

acknowledge  the

Indication  within

minute of its appearance.

10

15

9. Demarcation of Station Section from Adjacent Block Section-

ars at
nut es.

Station ACD will demarcate the station section between two consecutive block sections.

Station ACD will continuously communicate the location details (latitude and

longitude) of its first stop signal (home or outer, as the case may be, provided at either

ends), to loco ACDs of all the approaching trains. Based on the information received,

the “loco ACD” will then light up “Station Approaching” lamp indication and give

audio indication also to alert the driver.

If the driver fails to acknowledge the same

within 30 seconds, the normal application of brakes will be initiated by the “Loco

ACD” to bring to A STOP, irrespective of the fact that the aspect of the FIRST stop

signal is in “ON’ or ‘OFF’ position.

10. Locos Within Station Section-~
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9. Demarcation of Station Section from Adjacent Bl ock Section Station ACD
wi || demarcate the station section between two consecutive bl ock sections.
5 Stati onwA@BrosdsBs conti nuously conmuni cate the | ocation @eraNndzoopdsat it ude
and longitude) of its first stop signal (home or outer, as the case may
be, provided at either ends), to | ocoACDs of all the approaching trains.
Based on the infornmation received, the "loco ACD' wll then light up

"Station ro i ng nm, cation an gi,ve audio i.ndigcation also to
al ert the68$ Eer qo?‘? A oﬁ’f‘{;é#‘e“FSSh% Y"H E‘ﬁoﬂagaﬁesetcﬂgn s@ﬁ?dlﬁnvﬁhfehl n 30
seconds, {RGnRAbARceRRR HopPikeQftidh M@% @fd et spQéHs' d?é hls@tlg%ﬁyh bPRss, LoCO
ACD' to bring to A STOP, irrespective of the fact that the aspect of the

FI RST st ofhiey svirtitchsoven to GReceve 'oaisF' mpdes i avtamatically. Idewevew tohiase Stfat i on

et on 4 R T L b e R 24 e e

|nforniat|@ﬁoﬁm¢mﬁﬂmﬁm@motlﬁ@gestat| on ACD) and their speeds are also 15
Knmph or less, they will switch over to "Receive only" node, automatically.

However, in case of enmergencies, such ACDs will still be in a position to

Fond. SO0l TR RehoRt SRy oogd) WA ALY OB il ppRTs, 10
Station SectStamn(Eecﬂi@vOnMcﬁMg @it Gﬁﬁhﬁmﬁmmﬁecﬁentl on 10 The |l oco ACD of the

train will permt resunption of transm ssion of its own information for
the benefit of other ACDs in the vicinity when its speed in the station

yard gpesTRbQ¥& Irrfngh g tltathe vblﬁcﬁerﬁﬁfr‘?@suﬂﬂ)ttloﬁf of HBnShakibe nois estbpp (as
dermarcated by station ACD). 12. Despatching Trains on "Wong" Line From
The St at i wforgation &or the benefit of other ACDs in the vicinity when its speed in the station

yard goes above 15 Kmph or the loco comes out of the station section (as demarcated

by station ACD).

15

12. Despatching Trains on “Wrong” Line From The Station Section-

After ensuring that the FIRST train on the WRONG line has already been sent with
speed restriction of 25 Kmph, the station ACD will permit loco ACDs of subsequent
20  trains on WRONG lines at normal speeds, by conveying such information to loco ACD,
automatically, through radio communication. In such cases, driver will also have a
facility to view such updated information on screen of loco ACD, before initiating

appropriate necessary action.
25  13. Additional Safety Features For Non Inter-Locked Working At Stations-

Station ACD will take following extra precautions, in case Non Interlocked working has
been introduced at such stations and the Station ACD has been advised of the same by
Station master on duty.
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After ensuring that the FIRST train on the WRONG | i ne has al ready been sent
wth speed restriction of 25 Knph, the station ACD will permt |oco ACDs
of subseqweri/osed83trai ns on WRONG | i nes at normal speeds, Poy/isaooess ng such
information to | oco ACD, automatically, through radio comrunication. In
such cases, driver will also have a fhacility to view such updated

i nformati on on screen of Ioco ACD, before initiating appropriate necessary

action. 13. Addi tional, Saf ety es, For Non.lnter-Loc |ng At
S ot ons Shetiaw RDNeH T icl e SPEe oy the, SRR TS 1 ARk ri

| nt er | ockSg g dab; g e ﬂB@SNoHeﬁl?erld&kécP%&ﬁﬂ af, MG redRLERN o RNAMIE I atI on
ACD has been advis the same by Stafion naster on duty. 30 SUBSTI TUTE
SHEET ( REdEme) WO 03/ 086833 PCT/ 1 NO2/ 00098 21 Station ACD will restrict
the speed of ALL the approaching trains to 15 Knph by comrunicating the
Non Interl ocked working to their respective |loco ACDs,, in advance. 5 As a

precaygti ok hHRecaifbd @i Skaklond Ad:Dawnpaabmﬁﬁédmy fo%eCﬁlet ﬂﬁ11§@@ﬁ&eoﬂ%ﬁék of
track nom nation on Loco ACDs of ALL the approac |n%tral ns_to WRONG | i ne.

Due to t Hiosinatiea cadfaralACReef ARY the ppirerhingdmnoio WRONGdine, Rugdo Hparti ng
f LI d
ot hor wi sa bRy EbEE Rf oo Hcis Slulicleatf, iR sivh Bfon HR S epaa®

_S]E ati on Atdon Will $>e\/\7iWRO‘l[\E}i’um&i lhhlesspclmlngéﬂ btheywisd bj{lé@eﬂﬁoﬁMmﬁercxg): dlutﬁ t®on even
. K the.

sectton RIGHTS TG shieoed Psy Tee Stah AP adBisgrTgrdssy Enarbabiioyor il i ng

the hail LH @tsl(ﬁ @-\t/énoﬁ a@i%d:eabi* éﬁcﬁ 1?51n§}e‘3§1%/ %ca%%rfj%oﬁghﬁ@){n HRasgR W | |

resul t |n Ing of the of 15 station’section,” which otherw se
separ at esettha, jdue ksbirosn mtoéltlmdﬁaademgnbtbmkhasle@tl ons. As a result of such
failure, even in case of station section, the logic neant for bl ock

14. Handling the Failure of Station ACD-
Failure of Station ACD due to any reason will result in lifting of the “MASK” of
- 15 station section, which otherwise separates the jurisdiction of adjacent block sections.
As a result of such failure, even in case of station section, the logic meant for block
section will apply. Since transceiver of ACDs of trains moving at speeds of 15 KMPH :
or less will be in ‘receive only’ mode, the other trains can pass through that station at
their NORMAL speeds. The real Safety in station yard will be ensured through,
20  Signalling System and the Interlocking provided through it. In addition, pressing of
“SOS” through ACD by any one of the trains in station yard will compel the ACDs of

all the other trains to bring their respective trains to stop.

When coupled with inputs of GPS as well as inputs coming from the tacho-meter and
25  the angular measurement of the bogies, the availability and reliability of the device
increases many-fold, with the result one can introduce a moving-block system on any
working railway, dispensing with currently available signalling and track circuiting

system.
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section will apply. Since transceiver of ACDs of trains noving at speeds of
15 KMPH or less will be in "receive only' node, the other trains can pass
t hrough twato3ssass on at their NORMAL speeds. The real SafeetryiNozioosesat i on
yard will be ensured through, 20 Signalling System and the Interl ocking
provided through it. In addition, presging of "SOS" through ACD by any one
of the trains in station yard will conpel the ACDs of all the other trains
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increases many-fold, with the result one can introduce a nmoving-b
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territory tadeplaes attgyedhighatthamas kiphlse tdng SytieHedhodh®ekjeas aid afednor Ki ng
on tokens which are the ol dest systens currently surviving - that neans
any cat eg&?ﬂlﬁtB?A%nal ling fromthe ol dest category to the npst

sophi stocated category, the ACDs function independently and ensure that no

collision 5 takes place at a speed higher than 15 knph so |ong as both the
movi ng objlee tbower deséiigticacandvilitibtratior aACiven fuse taabadeestalesthe iiptdntion adther

illustrati,on. are.qgiven ju under stand the inventjon rathe han to
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WO 03/ 086833 PCT/ I N02/ 00098 23 CLAIM 1. An anti-collision device for
trains and the like transportation system conprising of 5 a m croprocessor
based conwarid/osesds control unit (CCU), a G obal positioni n@cTayst@oy GPS)
with satellite signal receiver antenna, a crew interface of desired
capacity / range with directional antemna, an |I/O sub system a braking
signal unit [|inked with braking nechanismfor |oconotive speed control, a
nmessage di splay wunit having audio and / or visual display neans and a
power supply system 10 preferably consisting of a battery and power
convertergrais: units and systens functionally interconnected as shown in
fig. 1. 2. An anti-collision device for trains and the |like transportation
system substantially 15 as herein described and illustrated in the

beg " ©° Ol N BRELORABK BbcS FH Hall Und # & traniforedtid S drdlLonBHiRE o T

5 a microprocessor based command and control unit (CCU), a Global positioning
system (GPS) with satellite signal receiver antenna, a crew interface of desired
capacity / range with directional antenna, an I/O sub system, a braking signal unit
linked with braking mechanism for locomotive speed control, a message display
unit having audio and / or visual display means and a power supply system,

10 preferably consisting of a battery and power converter, all units and systems

functionally interconnected as shown in fig.1.

2. An anti~collision device for trains and the like transportation system, substantially

15 as herein described and illustrated in the figures of the accompanying drawings.
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