A DEVICE TO PREVENT COLLISION BETWEEN THE TRAINS AND THE LIKE TRANSPORTATION
. SYSTEM FIELD OF THE INVENTION [0001] This invention relates to an anti-collision device (ACD)
for trains and the like transportation system. More particularly this invention relates to an ACD, mainly
working on a microprocessor based system with radio-trans receiver, working in a pre-determined
range of say 2 Km and having own power supply system, which when mounted on locomotive, brake
van, level crossing gates, railway station or any other station automatically generates signals for
converting and adopting into various safety measures such as activating braking system of a running

train to retard ADIEHSET O FREVENT CONRISRM BETGREIPFHHA A RY dISIF0ge ik sorts of

train collisions are prevented by activatinga\pgeriaf orRy ff Sy Eppdgtes road users are'warhed 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 regarding location, speed
etc. of ap : ing.trains KGROUND OF THE INVENTION [0002] The collision of trains causes
damage to-prope A At BB accidents occurring due to the collision of trains cause mental

trauma to the people. The various kinds of train accidents are head-on collision, side collision, rear
end collision of the train and the train colliding with some other vehicles such as a bus, car etc. at the
level crossog1 [0003] GearreHly «thediead-an callisiomat e Hiains Usse g take place due to human
error. The collision of the train with other vehicles at manned eg}r%%urér%%medoﬁa\% %Fosaé}fjigtkfcq]lke
gates, odtuiperatencysmidthake pirtdadadsethir taiteaiostadiaBuch ncidents 1%3,}9 %Pﬂ'ﬁ{é% of

were generally not preventable with the available technology. This kind of misﬁap i.e. collision o
microprocessor based system with radio-trans receiver, working in a pre-determined range of say

2 Km and having own power supply system, which when mounted on locomotive, brake van,
level crossing gates, railway station or any other station automatically generates signals for
converting and aciopting into various safety measures such as activating braking system of a
running train to retard its speed to a safe limit or completely halting the train within a safe
distance, all sorts of train 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 regarding location, speed etc, of approaching trains.

BACKGROUND OF THE INVENTION

[0002] The collision of trains causes damage to property and life and these accidents occurring
due to the collision of trains cause mental trauma to the people. The various kinds of train
accidents are head-on collision, side collision, rear end collision of the train and the train colliding

with some other vehicles such as a bus, car etc. at the level crossing,

[0003] 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 human error were

generally not preventable with the available technology. This kind of mishap i.e. collision of
. _



1 trains which occur due to system failure or human failure can be prevented by using an Anti-

. Collision Device in accordance with this invention , which works automatically within a desired
pre-determined range of distance. [0004] The main object of this invention is to prevent accidents i.e.
collision of trains by using the Anti-Collision Device in accordance with this invention . The
Anti-Collision Device when mounted on a locomotive and guard van of a train, prevents collision at

speeds h@QﬁE L‘Qm 15km h with another.running train fitted with similar ACD's, in block sections and
running lines "at sta}tllor%ﬁg gﬁy%?ns esp%rﬁofgﬂ%ﬁ‘ g%g UiniG dAD USRS RIS S Eurrastyaprévatling.
By newarkitigiwith etherifGRis:ited atatatians,andlsyel grasging gates, collisigns with road
vehicles at level crossing gates and other accidents can a1§%z§eﬁ§/%)%%&%ﬁﬂ%%lﬁ%%i&f 13 &ifigred
safety shigktdpeoshahuther abjestnédhis invention is to provide an anti collision device for trains
which works automatically, having its own power source and which actively operates within a desired
pre-determined range of distance, so that trains move at safe speed when approaching one another

without cgy&i ndn case CL[hoe 't ter-se distance reduces, their relatives speeds are automatically
controlled. [0006 J%Jec ot this Vet Gh' R SrBY s dFsHHecHlisin DEVrissMhiskisdsthacts

Another
as an aletnpeoLieck dRvire for RsHINND SR 304 SeER;AS @ YRming device for Sf'ﬂe Qverto
look for the first stop signal as the train approaches a station. ’[%%O??%f fﬁg‘r i"ieg% ECE P tHIE inVEREoN
is to provideuatedet-@dlisionobrevieadvbichprevieots a heatkopreolisionphihe tﬁ%"?e@&s'smgﬁép%ﬂgﬁ
train autoIls tic Ilé.by remote control without the involvement of the train crew and the Anti-Collision
Device a éﬂé %gmﬁth@n fitted with similar ACD's, in block sections and running lines
at stations, totally independent of signaling and interlocking systems currently prevailing. By
networking with other ACD's fitted at stations and level crossing gates, collisions with road
vehicles at level crossing gates and other accidents can also be avoided , thus providing a silent

safety shield.

[0005] Another object of this invention is to provide an anti collision device for trains which
works automatically, having its own power source and which actively operates within a desired
prg—detennined range of distance, so that trains move at safevspeed when approaching one
another without colliding and in case, the inter-se distance reduces, their relatives speeds are

automatically controlled.

[0006] Another object of this invention is to provide an Anti-Collision Device which also acts as
an alertness check device for the running staff and serves as a warning device for the diiver to

look for the first stop signal as the train approaches a station.

[0007] A 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 remote control without the
involvement of the train crew and the Anti-Collision Device also acts as a warning device for

commuters against approaching trains at level crossings.

2



commuters against approaching trains at level crossings. 2 [0008] In accordance with a feature of this
- invention, while exiting a station area where the train had arrived earlier, the deviation count at the
time of exit is used to determine whether the train is dispatched on an expected correct line or not.
[0009] The deviation count is the difference between the assigned number of the line a train enters a
station, and the assigned number of the line along which it exits. [0010] 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 NG BEAFRCHTS inbheigere o fubisti shimeswiitle thatlago AGBI0RAIVEEIS iSe train

explaine ther jnfigures 2 and 3 of the accompanying drawings [0012] In figures 2 and 3 of the
accom pf#}‘l}#]g%{ ya%]v%l%%gle b% %%e%gﬁéglﬁ%gﬂﬁgr%@ﬁﬁﬁﬁg BEfREdS uottddermio TetlaticheGaintis

(Left or R&@@é&ﬁéﬁld@%rggﬁgc@dd&%&q%gg glQugment as one enters station area ), RDC is Right
Deviation Count. [0013] If the block section type Is same on either side of the station that is either

single line or double line, the number of LDC as the train enters a station area must be same as the
number olf RDC while exiting, for the train to go on the right track. [0014] But if a double line block
section istBRGA BfidaitiismgrmdssEistiditisromthb othamsitie, atbm airasiduat caURkLof ithesLght
or left will fined for, the station yard-to know that exit line is right for the train leaving the
station ar%%?e%lgqu%{h@maenér%svﬁs?ﬁ%ﬁ@:‘é@%ﬁf@&fliﬁ% sl pighyirgdsawings are self
explanatory and illustrates this feature of the invention. 3 [0015] With reference to direction of
movement, left or right deviation counts, progressively

[0010] In any given yard if is possible to uniquely work out the ‘deviation count required fm‘m a

given starting line to reach a specified line, and the station ACD carries this knowledge, which it

shares with the loco ACD.

[0011] This is explained further in figures 2 and 3 of the accompanying drawings

[0012] In figures 2 and 3 of the accompanying drawings, 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 ), RDC is Right Deviation Count.

[0013] If the block section type is same on either side of the station that is either single line or
double line, the number of LDC as the train enters a station area must be same as the number of

RDC while exiting, for the train to go on the right track.

[0014] But if a double line block section is on one side and single line section is on the other side
then a residual count of either right or left will be predefined for the station yard-to know that exit
line is right for the train leaving the station area. The scheme shown in figures 2 and 3 of the

accompanying drawings are self explanatory and illustrates this feature of the invention.



indicates the line number from the entry line to left or right-where the ACD has reached. [0016] For

example, for an upcoming train entering, if ACD executes one left deviation only, then it has rolled on
to a line adjacent and on left to the Up main line. [0017] Suppose the train has to exit now this line on
the right Up line, it must execute one right deviation; if it executes more than that, then obviously the

train ha?(ﬂ@?"ﬁ‘i’tﬁ'Q%?é%@ﬁc@otrde&iréb@ioﬁxﬁﬂiﬂﬁ?@éih@n‘t\,”wfg enei BRIEFI SN MARY, Qroghtsively
INVENTION [0018] According to an aspect of the invention, there is provided a system for prevention

of colliBIisara PLikins B REB AR dis MURTiy foebmbiredindvidd ¥ Epfirdtity of tracks,
comprising: [i] at least one locomotive anti-collision device fitted in each of the locomotives for
receiving and processing signals, [ii] a global positioning system cooperating with the locomotive
anti-col[i366 6 |deviesdittgld, ifothe tpcomivtivesididhieitiia. sigh&llranemitrnahefirdediting andnrisen
cooperaring WL PRGN e aatealislon.ARAGSIHEN) aidloppprotive anti-collision devices being
adapted to receive and process signals received trom the global positioning system, generate and
transmit locomotive identification signals via the said radio signal transmitting and receiving means in
real time, identifying the location and velocity of each of the locomotives receive signals containing the
informalfish Aborias tck R Mith e BN &R RAAGS (PRSI Rtiie IhigoR ke Rfap t
received@ihersaitiradiesignabiansmitling aRd mReehing theansn Srid dacesaovelidrntifisrtionp

signals; |
exit line-but a wrong one.

BRIEF SUMMARY OF THE INVENTION

[0018] According to an aspect of the invention, there is provided a system for prevention of

collision in a railway network consisting of a plurality locomotives moving on a plurality of tracks,
comprising:

[i] at least one locomotive anti-collision device fitted in each of the locomotives for receiving and
processing signals,

[ii] a global positioning system cooperating with the locomotive anti-collision device fitted in the
lacomotives;

[iii] radio signal transmitting and receiving means cooperating with each of the anti-collision
devices;

[iv] said locomotive anti-collision devices being adapted to receive and process signals received
from the global positioning system, generate and transmit locomotive identification signals via the
said radio signal transmitting and receiving means in real time, identifying the location and
velocity of each of the locomotives receive signals containing the information about the track on
which the trains are moving;

[v] said anti-collision devices adapted to receive via the said radio signal transmitting and receiving
means said locomotive identification signals;

[vi] said locomotive anti-collision devices further adapted to generate warning signals in response
to specific potential collision identifying locomotive identification signals;

[vii] brake actuation means cooperating with the locomotive anti-collision devices fitted in the
locomotives adapted to receive the said warning signals and cause the brakes of the locomotives to
be applied in an emergency, characterised in that at least one anti-collision device is fitted in each
stationary structures, such as stations, gated and unmanned level crossings, sidings, switching

locations and yards.



[vi] said locomotive anti-collision devices further adapted to generate warning signals in response to
specific potential collision identifying locomotive identification signals; [vii] brake actuation means
cooperating with the locomotive anti-collision devices fitted in the locomotives adapted to receive the
said warning signals and cause the brakes of the locomotives to be applied in an emergency,
characterised in that at least one anti-collision device is fitted in each stationary structures, such as
stations, gated and unmanned level crossings, sidings, switching locations and yards. 4 [0019]
Embodifaeits 9 RS AIFSHALIRYROIR0.LERIR AR A0 AR CSIRNBRVSHIAGPHIRE DS s ihe
like transportation system, which prevents collision between the trains and between the train an
other vehitgleandctendirglyemhedinienistomthishionenrtiomproviteian Bnti-eallisiondevied rirains
and the like transportation system. comprising a microprocessor based central processing means in
the natuibe HRE CBIPIARY eidcEsntisIcaiiinglfeeaibediihta shibifitesigtian anteiadfoprdcetligpn
signals from a global positioning,system, a crew interface of desired capacity/range with djrectional
e AR i 5 A R T el g e e S

speed %U@siﬁéﬂﬁ%&@%ﬂ%&@%h@&%ﬁ%@ é}{l{j&i’nﬁféﬁqﬁﬁéi%@@&e(ﬂ@@%@@s@t&ﬂ%%@%my
system, preferably consisting of a battery and power converter, all units and system being functionally

intercoranéwied. {0026ciThisgAntixGhllifian Deglobal herimoungedysretocamotivespiordiee viainglebineel
crossing gates, railway stations or any other station will automatically generate signals for converting

and adGARAY ESSs Wi e S EMR a8 AT Y EHH P BiHG e s Prka IF tHRLIRImEH
bringing;ihe iraify, (9,2 6omRIsis RAlbwihin %ﬁfﬁgﬁééﬁg"% %’i‘%&%& %ﬁéiasf’fffg‘g%@ﬁﬂ%ﬁ%"a&% behygen

two trains and collision between a train and es at level cro
visual display means and a power supply system, preferably consisting of a batterv and power

converter, all units and system being functionally interconnected.

[0020]This Anti-Collision Device when mounted on locomotives, brake vans, level crossing gates,
railway stations or any other station will automatically generate signals for converting and adopting
various safety measures such as activating and reducing the speed of the train and bringing the train
to a complete halt within a safe distance and thereby preventing collision between two trains and

collision between a train and other vehicles at level crossings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0021] The inventions will now be described with reference to accompanying drawings wherein:



BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS [0021 ] The inventions will

- now be described with reference to accompanying drawings wherein: 5 [0022] Figure 1 shows a
schematic diagram of the process of the present invention. [0023] Figure 2 shows a schematic
diagram of the present invention for explaining the deviation count feature for a double line block
section; and [0024] Figure 3 shows another schematic diagram of the present invention for further
explainin gﬁéjﬁyiatio ount fea&Jre in aéw alternative embodiment. DETAILED DESCRIPTION OF
THE INVENTION f0025] ReterAnG {8t 814258 ha dheaseny inigler andseys inthensinti-collision device,
according to this invention, mainly comprises a central processing unit being a command and control
unit (CCU) (1) consisting of microprocessor base module for processing data and generating

command$9§&ihfeneChhaGlabahPesiiioning-Sysienmseseiver 3 picks Upssignals through . satellites
and submits the same to CCU 1 for deciphering to extrac%%%e parameteors re?ate@ %n{%lﬂ%éi\%lrﬁgﬁpof

locomotiveS ke FatHTRIE I8 HgitbifliRpblatkdatsiamcatithe etc. The antenna of the GPS receiver 3 is
fitted on the rooftop of the locomotive. [0026] A crew interface and, data entry key pad (4) helps the
driver/crew to feed data like train number, direction of travel (whether Up or Dn) and running on
RIGHT or WRO N waskhwhich, saay hechapge n tion, if the situation so arises) at the
beginning of the train journey. A Radio Trans Ré%aea%f%r%g?g?edg%%gﬁté%mﬁ ok s g

informatidheadevigiimends fbeing jeneriedRiDg:E80EBYSNe similar ACDs, including station ACDs
when the same, is within the radio-range (about 1.5 to 2 kms or even more). The directional antenna

11 for the radio trans receiver 5 is fitted outside the locomotive cab. An I/O sub-system (6), gives
signals \9RraKRge DESCRIPTION OF THE INVENTION

[0025] Referring to figure 1 of the accompanying drawings , the anti-collision device, according
to this invention, mainly comprises a central processing unit being a command and control unit
(CCU) (1) consisting of microprocessor base module for processing data and generating
commands from the ACD, a Global Positioning System receiver 3 picks up, signals through
satellites and submits the same to CCU 1 for deciphering to extract the parameters related to the
movement of locomotive, like latitude, longitude, speed, date and time etc. The antenna of the

GPS receiver 3 is fitted on the rooftop of the locomotive.

[0026] A crew interface and, data entry key pad (4) helps the driver/crew to feed data like frain
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 arises) at the beginning of the train joumey. A
Radio Trans Receiver (5) of desired capacity/range transmits the information and commands
being generated being sent by the similar ACDs, including station ACDs when the same, is within
the radio-range (about 1.5 to 2 kms or even more). The directional antenna 11 for the radio trans
receiver 5 is fitted outside the locomotive cab. An /O sub-system (6), gives signals to braking
signal unit (7), to actuate a braking mechanism (not shown) for locomotive speed control and a
message display signal unit (8) having audio and /or visual display means is provided. Also

included is a battery (9) with power converter (10) for power supply to the ACD. The display unit
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signal unit (7), to actuate a braking mechanism (not shown) for locomotive speed control and a

. message display signal unit (8) having audio and /or visual display means is provided. Also included
is a battery (9) with power converter (10) for power supply to the ACD. The display unit 6 8 has
typically a screen MD and other indication means such as the SOS signal indication, an audio alarm
indication A, a visual alarm indication V and an acknowledgment indicator ACK. The SOS indicator is
an SOS signal generator as well and immediately gives an overriding SOS signal to all similar devices

in the sectidns Tthiei eadkn evsledgrmet indicetios AfiHcisrissethtanackravwedae analapmsigaaly the,

crew and for, resetting the other alarm indicators. [0027] As a result of the processing of information
received FSHPOHRFAEESAYRR dorfnigl alanTirtiottinit ke awecisionTatspalyingieildereC K

normal br. Fan emergency on the . locomotive, as the case may be. The electro-pneumatic braking
is then ap%}ﬁ%c? %%&Bé%a{gs‘dﬁaxé‘lgégﬂ%ﬁ%‘i‘g FIRSTAICE Rt dtiskhatvhimmediatel Yorites anueposaling g
of locomafiygai The gientaliRroeessingmeans..s,adapted to receive signals for the identification of
track assig%ﬁ%l a unique number on Whichgthéee%triagljr?s g% r%%%?r?g\gvlﬁr?g see(?:1 idABFaHs iR Ba&ddten

the deviatidmouledzand shcorsipare iithassignad LiREHe AUMD I WIINE ASSianRgHumber of the
tracks of other trains moving in the same section. [0028]The ACDs on the locomotives as well as

those provided at unmanned as well as manned non-interlocked Level Crossing Gates exchange their
identificaﬂg&(;gtgixlssﬂm%ggu[?lo v‘ggt (ljata enroute through digitally encoded data packets when they
come within the radio range of 6ath. otner. BALEUBAIAB Hralysd Srimethatpdsohasoaumsad eudl
CrossingCiatecpr Unifa:Ruat ae a0 I NG ISIHZ S RAES SHIARIHIC0FE) Funglional Reguigment
pecifications:
locomotive, as the case may be. The electro-pneumatic braking is then applied through a suitable
solenoid interface, well known in the art, for this purpose in the cab of locomotive. The central
processing means 1 is adapted to receive signals for the identification of track assigned a unique
number on which the trains are moving in a section of the network based on the deviation count

and to compare this assigned unique number with the assigned number of the tracks of other

trains moving in the same section.

[0028]The ACDs on the locomotives as well as those provided at unmanned as well as manned
non-interlocked Level Crossing Gates exchange their identification details ~with relevant data
enroute through digitally encoded data packets when they come within the radio range of each
other, Based on the analysis of the data personnel at the Level Crossing Gate or in the Guard's

Van will then initiate necessary action.

[0028] Functional Requirement Specifications:

The functional requirement specifications are described individually for each type of ACD viz,

[1] Loco ACD

(2] Station ACD

[3] Guard ACD

[4] Level Crossing ACD



The-functional requirement specifications are describ_ed individually for each type.of_ ACD viz, [ﬂclz_[c))co
. ACD [2] Station ACD [3] Guard ACD [4] Level Crossing ACD 7 [9029] Loco ACL?. (i) The L%co -
should detect and identify all ACDs within 3 kin range whether it is a loco or station or guard or e;]v?
crossing ACD and clearly and uniquely identify a multiple numbe_r of_ the same type. (_||)From eallfcb %pe
of ACDs the data packet received should be analyzed to d_etermlne if the other ACD is a chc;]. 0
are Loco ACDs, The loco ACD, based on information recelv_ed from the GF_’S must detect if the i

_ relative distance between them is reducing and also detect if both are moving on the same track, if so,

o . . o L iate braking
initiate ac arn rivers through audio-visual _|nd|cat|9ns and'lnltlate appropria
action au#oﬁr%%&at?cgﬁﬁok‘g}gid collision, when relative distance is reducing. The Ioc_:oh,?f[SD Ells_o de;re]gts
) ' e it | in a.station area, but on a right track line,
any unus topping ofthe r LD wheniit is.no N & C k
chgcks fog@n{)%malgcﬁ)ggsigntgl from the ol?r[le\é\i,Ir1 A1 %?]%’n%}t pr‘}?e .e%_f" Blﬁlé} gﬁﬁéﬁ%/g%f@beahﬁ% le’é pla'b;@@sgor
may taked&ﬁMn@d@Wnﬂt@é[&i{bswhﬁ%@m%@B@Qf&%ﬁ%‘Hﬁ %%ﬁ?ﬂi%n‘{?g}% &@ng}t?%ues% % the 3
prescribed. The loco ACD should also detect any SOS signal |_f ra smltte by any other ACD wi
to 4 km afff’$hoRl immediately apply appropriate braking, while warning the driver in a station area

o e AT R IR I Sher ACD i saton ACD, heloco ACD should: Ge
ACD is a loco. If both are Loco ACDs, The loco ACD, based on information received from the
GPS must detect if the relative distance between them is reducing and also detect if both are
rﬁoving on the same track, if so, initiate action to wam the drivers through audio-visual

- indications and initiate appropriate braking action automatically to avoid collision, when relative
distance is reducing. The loco ACD also detects any unusual stopﬁing of the other ACD when it
is not in a station area, but on a right track line, and checks for normalcy signal from the other
ACD; if not present, one corrective step that the processor may take is slowing down the train
while giving audio-visual indications, to 25 kmph, or less as prescribed. The loco ACD should
also detect any SOS signal if transmitted by any other ACD within 3 to 4 km and should
immediately apply appropriate braking, while warning the driver in a station area should if the |
other ACD is fouling tracks.

(1i)If the other ACD is station ACD, the loco ACD should: Get knowledge of station main line
occupation; Get information of first stop signal locations of current and station ahead, to alert
loco driver through audio-visual warnings demanding acknowledgement, while approaching the
same; Detect 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; and Give information
about defective gate ACD in block section in rear.

(iv)  If the other ACD is a level crossing ACD-manned with gates, the loco ACD should:
Detect if the gate is open and reduce speed to 25 kmph; Detect SOS and stop train; Detect if gate

ACD is defective; and Automatically initiate whistling by the loco while approaching the gate.
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occupation; Get information of first stop signal locations of current and station ahead, to alert loco

. driver through audio-visual warnings demanding acknowledgement, while approaching the same;
Detect 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; and Give information about defective gate ACD
in block section in rear. (iv) If the other ACD is a level crossing ACD-manned with gates, the loco ACD
should: Iﬁélect iHithe g.ﬁt@“ 18.Gpein Bl redidespeeaiaad KORkDetes RO @ﬂgt&ﬁgig’gég;“%eg%gt if
gate ACD ﬁgdefectlve, and Automatically initiate whistling by the loco while approaching the ga]te. 8

(V) If the ot ?&W?&%@%I%?o%%"ﬁi&?ﬁﬁ%?@ﬁéﬂﬁ%@ﬁ&@cﬁmwﬁ:aAdltﬁmﬁtﬂﬁaﬂﬁdvﬁisﬁﬁxpWPEﬁd

approacht@&eta?%t% ct é)&gshble obstruction of track and slow train to 25 kmph; and Detect if
gate ACD is defective. (Vi [Fthe StheF ACD is a guard ACD, the loco ACD should: Identify own train

guard AGB]) Deteekdf @aptinuing i\@/grggggdtrﬂ@jn At@ining, | ity if parting is detected, driver should
be warned; Detect in station area whether guaf(ﬁk AC?EB) gé@g%‘é{fg@% eBU% R &R %ﬂa@q&iling
mark; DeReeit dfiard NG Dgsefabtivesiand DeteciSOSdsom oasd-AGD AR SIS AL KNG LS
own, the |OCOQhCD should: Detect in station area on which line it is standing, while’ departing
determind BHEhe? TPFALR MGHAG BivaigFitcshaursmmy dn (lhatever bixéhaoviittar: daclasationaf station
staff; Detggli CB ounted lgcp.in station area, is fouling any tracks; Detect alertness of
running stafflo%t the 6cc§j@|§10tr1gr%%l§f8rlj¥1(?§ Eﬁo%c eé’@é’t?oﬁ%@%‘i? §9§r§’é’éﬁ6§ﬁﬁé\ﬂ@tmdpt0ps train.
signal-abzénCm of adernens riQuidsipwmdawnraliiain, Ganduct self-check.and adyise if not working
as per specifications; and Should detect if running staff onqo{goa %%raeoﬁln %el}Ch line 315 Standing, while
departing determine whether in fact moving on right or wrong line, whatever be the written
declaration of station staff; Detect, if the ACD mounted loco, in station 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 workipg as per specifications; and Should detect if running staff on loco are under

duress.

[0030] Station A_CD:

()Within 3 km range, the Station ACD should be able to identify the type of ACD ie., loco,
guard and uniquely identify each one of them when more than one is present. The station ACD
should detect the ACD and the line it is occupying based typically in accordance with a preferred
embodiment of this invention on the deviation count, and 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 dispatch line, should advise deviation count
information as above for station ahead, 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 Ioco/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, should detect if any facing point on the main line is set to loop, and should conduct self-

]



duress. [0030] Station ACD: (i)Within 3 km range, the Station ACD 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. The
station ACD should detect the ACD and the line it is occupying based typically in accordance with a
preferred embodiment of this invention on the deviation count, and 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 dispatch line, should advise deviation count
informatiSH % aﬂi’gvé%’rs%téfiwbh%,i%dgl(ﬁm&@thmwchtimaamfrﬂ&absteﬂtﬁgm@sifgreggglgntﬂﬁpd

next stati ise the types of two block sections ahead, advise the locations of ACD fitted
8{'IFO’C}HI%%“a}g\{t‘i"%""em %%tg‘#gﬁ& ‘géeciféﬁ%@ bl dorguaiinacBlfqutingssiry e in

level crossing gates In

the yard, ishedtstarisiken orhaeter if a guard ACD is detected to be rolling back into station, should
detect if any facing point on the main line is set to loop, and should conduct self- 9 check and advise if

not working to specifications. In accordance with this invention, this information is transmitted by the
station ACD to the Loco ACD for continuously processing this information at the Loco ACD [0031 ]
Guard ACYY ThEEIAAAET should uniquely identify the ACD in a range of 3km or twice the

emergengy . raking distance required, sh uldigder've own identity from loco ACD of nominated
train-from geclalgr@d‘?‘cr%silltﬁ S%Sr%l e%??ﬁgﬁlﬁlo’rgﬁﬂt PéFﬁ?eésca G dr 23D Al Weseor itfeintbarting bmscy
taken plamiﬁgmﬂﬁg@%@ﬁﬁép%ggaaéég-%rg%t% .plage, should w manual generation of
SOS, should have [ong stand alone power éupply syst%?ﬁ%’grﬁgf\}le?off H% V\?(frﬁmﬁfrﬁg‘?ﬁﬁéa’ébﬂ’é}me
and declared train number, monitor for alertness of guard, should detect if train parting hes taken
place, should generate SOS signal if parting takes place, should allow manual generation of SOS,

should have long stand alone power supply system for over 12 hour working, and be portable and

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

[0031] Level crossing gate ACD:

(i)The Level crossing gate ACD should identify an approaching train ACD and warn road us ers
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, and

should detect if road is possibly blocked and advise the approaching loco ACD.,

[0032] 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 bogle relaﬁve to the longitudinal axis of the loco body.

[0033] 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,

[0034] The working of the ACD according to this invention with its Various Scenarios in Actio

is described herejn.
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of brief case size to be fixed with anti theft frame on brake van or SLR. [0031] Level crossing gate

. ACD: (i))The Level crossing gate ACD should identify an 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, and should detect
if road is possibly blocked and advise the approaching loco ACD. [0032] The ACD is capable of
functioning with or without inputs from GPS when inputs are provided from standard digital

tacho-me P%&rﬁﬁﬂ?%@&lﬁﬂ@ﬁﬁﬂt@d@motives coupled with angular measurements of the bogie

relative toly][%(ljogt%ibldina axiil%ghe loco_baody. [0033] The above inputs make it possible for the
ACDs to replace the ihpats thariHid Gutiidg fréhsmprl croarmetnin thehsatine, ianneicas degstibed

above. [0834] heWeki t : ccording to this invention with its Various Scenarios in Action
is described herein. 10’[%%% E(%v%l %\%@ ?‘s&al%ﬁv%tggpq? m@%&%}’\ﬂﬁ%m@ﬂ?ﬁ%ﬁésﬁnﬁ friendseliias
approachinghéadhkathanghey eherkihey aeag.5ame | if sp, initiate action to apply brakes
on. both the locomotives. If two ECDS within ekm %ﬁng@%:& ggnp%ggc?rﬁ%%%lgac#atembcgﬁﬁﬁgﬁgeﬂﬁ%vﬁe

braking dféieliféesinadareribetvest appidtchingieachmdthenobubo,difierant lings el apeed,

then, they just pas ch other safely. But if one of them had slowed down and driver, fails to press
the normé#gé %’ugu% Sﬁonﬁc‘i’%é{’grﬁehﬁgsﬂﬁﬁ’ﬁﬁe@ﬁﬁt adhiaty earibais for thesadiacentilisley thewothet,
ey !

ACD movigatdesmad ng{ ﬁgﬁé{'ﬂ e on its.course. If the driver has a problem or he is not yet
cure. he ool pressﬂtheﬁ%qnormalcy ut% Osr?’ngbl% g?cjr(ﬁ]e adjaoentqme, then the ACD moving at normal
speed will continue on it's course.
If the driver has a problem or he is not yet sure, he does not press the normalcy button, speed of
approaching train is brought down to 25 or 15 kmph as prescribed, to enable driver to quickly
stop if he detects any obstruction.
If any of these two ACDs initiated an SOS signal, because derailment is detected and adjacent

track needs protection, brake application starts automatically and train is brought to halt avoiding

collision.

[0032]Types of collisions and description as to 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 systems of

signaling 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 described and how the ACD protects the same.

(ii) In single line block section: |

In conventional system, if the block section in advance is already occupied by a running train, but

paper line is clear, a by-passing order to the block instruments provided, may be erroneously

1ssued by a station master allowing another train, to enter the same block section, or if a driver

11



approaching train is brought down to 25 or 15 kmph as prescribed, to enable driver to quickly stop if

. he detects any obstruction. If any of these two ACDs initiated an SOS signal, because derailment is
detected and adjacent track needs protection, brake application starts automatically and train is

brought to halt, avoiding collision. [0032]Types of collisions and description as to how ACDs act to

prevent the same occurring at dangerous speeds: (i) Head-on collisions: Head on collisions should

not normally occur if all present systems of signaling and other prescribed rules are observed by staff

rigorously "Bl Acsmris o poservediantibated i crivefs:nassingesionalsik.dangsy.of, station
rising facts, thus involving occurrence of more than two or

masters carelessly givin emos com
s y’%né%%?é%ﬁﬁgeés&leéké)%ﬁ%@m unRaleeacarietal ¢hislstigm inde pendentf s,

three persons f%\ﬂlng,

actions. EaghetypeQfuheadon collision;is described and how the ACD protects the same. (i) In single
line block section: In conventiona%%@%ﬁﬁeiflt%gug gﬁsfétf?b%tfﬁlﬁﬁl%%éqgléﬁéﬁ’éﬁ pBcpidd Bythey
running tramm, ipfirqaahaiclineiscghear, a by-passing order to the block instruments provided, may be

erroneously issued by a station master allowing another train, to enter the same block section, or if a

driver it mistakes some signals and passes a signal at a danger point and enters a block section; or
and station-master commits a mistake, which means more than two or

the statioHiigcrg}gn-interloc&;;?}11 t

three errors Wood hsve Tk HIAET I8 ulrhensd S neraliitethajncelEreant onociatigenid dhay @re
' hi ith this i tion W ACD fitted, si ACD
approac %@%&%P%&ti&%@f&a&%m as II!I%GII"TX(%A%I-IOI sgggals at gtaatggné, ?heys Iar;genot inﬂsugiied

working independent
by these mistakes or failures. When two Loco ACDs detect each other within 3 km range, and

both are on same line, since it is a case of reducing relative distance between them, braking will
start and trains are brought to a stop short of each other. |

(iif) In Double-line sections:

In the conventional system, generally when for some operational reasons, if a train is diverted
from it's normal correct track, it has to negotiate a cross-over to change line. In such cases paper
line authorities are served on the driver to proceed on to the "wrong" line. In case a station master
commits a mistake, which may happen if the station also is working temporarily on a 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, 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.

In accordance with this invention -when ACDs are provided, since Loco ACD is constructed in

such a way that, it can detect the deviation count, based on information from the station ACb, it

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 it, by braking both the trains once they detect
- each other within 3 km.

(1v)Station area-single line sections on either side:

I2



of actions of station master as well as interlocking or signals at stations, they are not influenced by

. these mistakes or failures. When two Loco ACDs detect each other within 3 km range, and both are
on same line, since it is a case of reducing relative distance between them, braking will start and
trains are brought to a stop short of each other. (iii) In Double-line sections: In the conventional
system, generally when for some operational reasons, if a train is diverted from it's normal correct
track, it has to negotiate a cross-over to change line. In such cases paper line authorities are served
on the dnkeﬂ;g proceetoa tythenVifengéitineckeasenaisiatian mﬁéﬁ‘%rst‘ég%fﬂﬁ%fa%ﬁd@(% wh '%hed
may happen if the station also is working temporarily on a non- interlocked basis, an eclards to
driver that HE'R girRFoRE asefbet e Mgrerifitedriy apithouhbiiogidivertadnperhans 8Y&Nsi de
believes s gggﬁgw x;(e) seéh e cro?ﬁov%r correctly, then the train can proceed on the "wrong" line
and may coflide withahother tram tOMiRG iHIHE: dy RFEEND H 5N ST G tewrab stgmd cadures.] by,
accordanpgvith, thig| | : r Vi since.Loco ACD is cqnstructed in such a
way that, it can deteﬁé%%ﬁgg\%%ﬁ%%gﬁ%beagg%g%ﬁ%%&grﬁgﬁodr??%ﬁﬂ?fgtsa(ﬂ%%ﬁ%,‘i?né%?én“?&ﬁ@%”y
finds out fHatehe train has been diverted on to a wrong line, and will not allow another Loco ACD on
the same line to collide with it, by braking both the trains once they detect each other within 3 km.
(iv)Station area-single line sections on either side: 12 In the conventional system, if a train received on

the main jipe.J ing.for.signals to proceed further, as per rules another train is permitted to
approach thgecé?z%%%g%régfn ﬁ%l%bnﬁfggﬁép %i’d‘é’%@@\%@%ﬁgﬁﬁ@ﬁs6@?1&1’%0%@9@51{1@9@0@\7@ in the
approachifigidiaithaushsiop & FBNALASIBR, WSSrtue of its construction identifies that deviation count

is zero and hence, the line identification is transmitted to other loco ACD.

[0033] A train approaching a station area from a block section knows from the station ACD that
facing points are not set or not set to loop. If not set to loop, the Loco ACD of an 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, even though the approacﬁing train detects a
Loco ACD standing on the main line, it will only reduce speed to 15 kmph to enter Joop. 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 are approaching each other on the same line, brakes automatically apply, and hence no

collision takes place.

[0034] Rear-end collisions:

In the conventional system, consider a scenario when a train is received and is waiting for further
line clear, say on a main line and in the meantime, another train approaches that station from the
block section in the rear. A Station master will be correct in not taking off signal for the
approaching station as he may need time to set route etc. and expects rightly that train will stop at
the signal. However, if the driver commits a mistake and passes the signal at the danger point and

he will ram into a standing train.
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But driver may commit a mistake and pass a signal at a danger point and head on collision takes

. place. In accordance with this invention , when ACDs are fitted, the Loco ACD of train received in the
station and standing on the main line, by virtue of its construction identifies that deviation count is zero
and hence, the line identification is transmitted to other loco ACD. [0033] A train approaching a station
area from a block section knows from the station ACD that facing points are not set or not set to loop.
If not set to loop, the Loco ACD of an 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, even

though th%a(ggcpro ching train detects a Loco ACD standing on the main line, it will only reduce speed
to 15 kmptt 6 B! Ribis ngeagendrivenditied, e idndughsiteedo’Bpoftapprtitharedisse versic

that the logp Alsgi [ y.anather trgin , since Loco ACD is so constructed to know that within

3 km range If tw%%% %%%Hrﬁﬁggsgﬁgr%é%ﬁiﬁ %‘géﬁa&WBW%ﬂ?ﬁétﬁH@? BFaRdS abteraticalysappiy,

and henceipcalisioniaben lasea a9PdLRean snd galiziansfn e conventional sysiom, consider a
: .

scenario when a train is received and is waiting for further line clear, say*ona mafii GYR tAdso

meantimeieastiehatain Fppmaohesdhatistatiandroonthe: HieskaeCIORID IBSIERT: A SIALIAN MASEY
will be corrg?t n not taking off signal for the approaching station as he may need fime to set route etc.
and expett réﬁﬁﬁf’fiﬁﬁ%‘?ﬁ%ﬁ S5ttt ignad visvwetber aifte driverlopmmAiGTa thistake, aeing
passes t ﬁ{@wgllea%l@% anger oint and, he will ram into a standing train. 13 In accordance Witr] this
invention%Vhen fitted Wlfgﬂ QA%lglgg foch %@880?%%&83%%% ffifethe other Loco ACD in station
area 1s detected on the same line as the approaching train. In addition the Guard ACD also will act

to stop the approaching train. Hence collision will be prevented,

[0036]The working of the ACD according to this invention with its Various Scenarios in Action

is described on the following charts and description in Table 1. of the accompanying drawings.

[0037] Demarcation of Station Section from Adjacent Block Section-

(1)The 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 falls 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, |

{0038] Locomotives Within a Station Section-
(1)Once two locomotives ACDs find themselves within a station section (based on the information

received from the station ACD), and their speeds are also 15 Kmph or less, they will switch over

14



demanding for alertness of driver as the train approaches the station area to observe the first stop

. signal, takes action to slow down train to 15 kmph if driver is not vigilant. In case the driver also
declares that he is vigilant and still tends to commit a mistake of not observing signal, the ACDs will
further act; because the station ACD advises the approaching Loco ACD that, say, facing points are
not set to loop, then brakes apply automatically once the other Loco ACD in station area is detected
on the same line as the approaching train. In addition the Guard ACD also will act to stop the

approachihghtessivelemlad Cokisjantwiliiesitevinteeh ¢003aHYRe Wardng:of e AGD: ae501HING, 1] this

invention.with its Various Scenarios in Action is described on the following charts and description’in

Table 1. 8} R HECBHPSRAnG dravitegals footroerTascabionishSthiinthSectitin feageAdjacent Block

Section (| | 1] rcate the statigon section between two consecutive block
sections.t@[ﬁ%%%@%%ﬁ%%ﬁﬁ%&%%ﬁ%g ?ﬁouc aﬁ?ﬁ@%&tﬁﬁ?ﬁ&%rﬁaﬁﬂﬁé Adempinbittitke) of its

first stop Sigtiah (DeMe@he el (BSithe GagsRayhg, 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

Approactifg12amd Gidichtiontzim illependio iadisatiomalserdesalas thedrives i the driver falls Be
acknowled egtpeﬁsa{{e within 30 seconds, the normal application of brakes will be initiated by the
"Loco Ag’ﬁg% SHGT ASPSB. hreokiaptiverdenrits faeeanantie atpint pithedtiRGT IS Signa isin

'ON’ or "QRHRAsIHAR. RO38] Lacamotives Within a Station Section (i)Once two locomotives ACDs find
themselves within a station sectigmeaggﬁognsﬁggolﬂf ?‘Fn‘geﬁ%?fc?é%%at%&ﬁ fel¥kation ACD), and
their speeds are also 15 Kmph or less, they will switch over 14 to "Receive only" mode, automatically.

However, in case of emergencies, such ACDs will still be
1003 9] Dispatching 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 locomotive ACDs of subsequent trains on
WRONG\ lines at normal speeds, by conveying such information to locomotive 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.

[0040] Additional Safety Features For Non Inter-Locked Working At Stations

(i)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.

(ii)Station ACD will restrict the speed of ALL the approaching trains to 15 Kmph by
communicating the Non-Interlocked working to their respective loco ACDs in advance.

(i1)As a precaution the Station ACD will automatically force the change over of track nomination
on Loco ACDs of ALL the approaching trains to WRONG line. Duec to this the default setting for
loco ACDs of all the trains departing from such non-interlocked station will be "WRONG" line,
unless changed otherwise by Station Master on duty to "RIGHT" line through his/her Station
ACD. This will reduce the probability of head-on collision even if'any one of such trains really

escape on wrong line in the block section, due to human error, either by design or by chance.
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in a.position to send "SOS" signals to other ACDs who are within their radio range. (ii) Locomotives

. (including Shunting Locos) Moving At Speeds More Than 15 Kmph In Station Section Or Moving Out
Of The Station Section The loco ACD of the train will permit resumption of transmission of its own
information for the benefit of other ACDs in the vicinity when its speed in the station yard goes above
15 Kmph or the locomotive comes out of the station section (as demarcated by station ACD). [0039]
Dispatching 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

IocomotiviOAgi of subsequent trains on WRONG lines at normal speeds, by conveying such
informatiotr £ 1 @6{3@3&% dlpre afitobativmiyCBrough radio communication. In such cases, driver will

also have il iew _su ated information on screen of loco ACD, before initiating
appropriat(g I?e%%%sggg a?ac\;%lﬁ%%.g[%g)zg]uﬂ iflBrdicastBn e dRmas Mok Risg Infefhe ot e Workintaaion
Stations (hé&tadiorieh ywikiake: fallowi I jons, in case Non Interlocked working has been
introduced at such stations and the%%%%@ﬁ%%%%&eﬁ%ﬁ%& Sk SEFHENSy Stdtibr il adiendn

duty. (ii)Statere AGBOwiH resteict ftheasipaesk of A, LittbeapRroachingdraing e 15, Sulelek =Y ly, sine
communiﬁrating the Non-Interlocked working to their respective loco ACDs in advance. (il;jl s-a ¢
precautiolf tHE- & s AEBSAfi Etitsraidasetorsedie thargephverlefdradk Bominatiane GHIYOER de,

ACDs of gld e LQa hing_trains t RONG line. Due to this the default setting for loco ACDs of
all the trains depzr;l’#lbr?g frgﬁl"lps%gr%ﬁ%u ﬂ%}%ﬁo%ﬁté?fﬁé TR Betwredn Ehdines] safidsschatigegard
otherwisewijl Btabienumtdasies @ duiyiai B Gy inesthraygh hisiher Statio D. This will reduce the
probability of head-on collision evet%hif algwgy%rkl{e of such tra%%ltrfgg Ve prow&ef‘&mu 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 being their respective trains to stop.

[0042]When coupled with inputs-of GPS as well as inputs coming from the tacho-meter and 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 oﬁ any working railway

dispensing with currently available signaling and frack circuiting system,

[0043]The ACD works in all kinds of signaling territory whether they are aufomatic block system
or-block section working on tokens which are the oldest systems currently surviving, that means
any category of signaling from the oldest category to the most sophisticated category, the ACDs
function independently and ensure that no collision takes place at a speed higher than 15 kmph so
long as both the moving objects are fitted with the ACDs.

[0044] Figures 2 and 3 which are self explanatory illustrate the deviation count feature unique to

this invention ;
[0045] Figures 4 and 5 which are self explanatory provide tables of collisions.
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escape on wrong line in the block section, due to human error, either by design or by chance. 15

. [0041]Handling Failure of a Station ACD (i)Failure of Station ACD due to any reason will result in lifting
of the "MASK" of 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 engidreEd thkeughvs@aling i locki vided thro it. In addition,

pressing csr)tf SOI;1 through AC%%%?EA%%%E@%% %@%{%ﬁofﬁdﬁ wqﬁ%%%gﬁé‘ﬁﬁ@%&ﬁg'ﬁ? tHipthe
other tralantbl%lﬁ@ Yrgie.rdSpetiie tedinsdohsiem [OO42lWhem Cﬂé@!ﬁﬁg%ﬁaﬁ?‘é%%{e@P dqlsfv&eltloas
inputs corgﬁﬁ f%)%n the tacho-meter and the angular measurement of the bogiés, the availability and
reliability B PRYGHSBS SN fold, with the result one can introduce a moving-block system
on any working railway, dispensing with currently available signaling and track circuiting system.
[0043]The ACD works in all kinds of signaling territory whether they are automatic block system
or-block section working on tokens which are the oldest systems currently surviving, that means any
category of signaling from the oldest category to the most sophisticated category, the ACDs function
independently and ensure that no collision takes place at a speed higher than 15 kmph so long as
both the moving objects are fitted with the ACDs. [0044] Figures 2 and 3 which are self explanatory
illustrate the deviation count feature unique to this invention ; [0045] Figures 4 and 5 which are self
explanatory provide tables of collisions.
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16 [0046]The above description and illustration are given just to understand the invention rather than
to limit its scope. The ACD referred herein for trains can also be similarly adopted and used for any
other transportation system. 17 CLAIMS 1. A system for prevention of collision in a railway network
consisting of a plurality locomotives moving on a plurality of tracks, comprising: [i] at least one
locomotive anticgglision device fitted in each of the locomotives for receiving and processing signals,
[ii] a global positioning system cooperating with the locomotive anti-collision device fitted in the
locomotives; [iii] radio signal transmitting and receiving means cooperating with each of the

anti-collision dewigesnfivbispieJasmmasivesariseolision fieyicremeina-adapted 1@ %?%%Y%ﬂd process
signals rec i\éed frtom the global pos?tionin 1ie/stem, generate and transmit Iocomotive idéntification
signals via th&"Sa1d fauis> Bﬁﬁntraaﬁéﬁﬁ?ﬁ%% R CENIRGSIans in real time, identifying the location
and velocity of eadh ditthedsicametivesretisive sifraltisontaisingthetinformatigsnabeuihe track on

which the tr@Wﬁé@fE@%aﬁWr@%@FﬁéﬁQQiﬁms é’t%es adapted to receive via the said radio signal
n

transmitting and regeiving means said locomotive identification signals; [vi] said locomotive
anti-collision devicks fi9RERLASHICA TS GYREREIWRARIGY With the locomotive anti-collision

device fitted in the locomotives;

[iii} radio signal transmitting and receiving means cooperating with each of the
anti-collision devices;

[iv] said locomotive anti-collision devices being adapted to receive and
process signals received from the globai positioning system, generate and transmit
iocomotive identification signals via the said radio signal transmitting and receiving
means in real time, identifying the location and velocity of each of the locomotives
receive signals containing the information about the track on which the trains are
moving;

[vi said anti-collision devices adapted to receive via the said radio signal
transmitting and receiving means said iocomotive identification signais:

[vi] said iocomotive anti-coliision devices further adapted to generate warning
signals in response to specific potential coliision identifying locomotive identification
signals;

[vii] brake actuation means cooperating with the locomotive anti-collision |
devices fitted in the locomotives adapted to receive the said warning signals and
cause the brakes of the locomotives to be applied in an emergency,

characterised in that at least one anti-collision device is fitted in each
stationary structures, such as stations, gated and unmanned ievel crossings, sidings,

switching locations and yards.
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signals in response to specific potential collision identifying locomotive identification signals; [vii] brake
actuation means cooperating with the locomotive anti-collision devices fitted in the locomotives
adapted to receive the said warning signals and cause the brakes of the locomotives to be applied in
an emergency, characterised in that at least one anti-collision device is fitted in each stationary
structures, such as stations, gated and unmanned level crossings, sidings, switching locations and
yards. 18 22AA§yst(-;:m f?r revention of collision in a railway network as claimed in claim 1,
characteris&d ih That Sl IGORFEHTR ShELETIRIbR VR HIRHE A ESoraits récslalnsiynals for the
identificatiophefarieiisagsigntiaia saiitjuecoomider aniwtndisitre decomativistase aebng ina section of
the networkhasesl i the deyitian aanatiand \LeeBERiRdA's ASRID0SH HALS nyMbepuith the

. e .
assigned number of the tracks of other trains moving e same section. 3. A'systeém for prevention

of collision IA°RRRINES HENBHNEd L RRREIPH Y14 NEMITAraREeH RLthe et aler seum e
anti-collisior devigessattesfisedgore imibedranhiserthetoprmetiengine ridihaothakalghe rear in the
guard van %@@Q&IR&%Q&%%} Hﬁ% same section.

3. A system for prevention of coliision in a railway network as claimed in claim 1,
characterised in that two locomotive anti-collision devices are fitted one in the front in

the locomotive engine and the other at the rear in the guard van of each locomotive.
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