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CHAPTER VI
REQUIRBMVIENTS OF SIGNALLING
SECTION " A

Signals, Generaliy
7.1 Location of Signals.—-
TohoL Sienals shall be so located and aligned as to
(5) display the best possible view of their aspects to Drivers of approaching trains,
(b) to wvoid, as far as possible the possibility of the aspect of one signal being mistaken for the
wapect of another. und

(¢) avoid confusion between the hghts of running signals and the fights of subsidiary signals or
anyv ether fights.

7.0
rised by special

Sigaals shall normally be on the left of. or above the line (o which they apply, unless autho-
instructions to the contrary.

2. Size of Lenses. - The lenses of subsidiary signals shall be of smaller diameter than those of running
stanals. als shall not be brighter than running signals.

7.3. Nember of Siguals and height.— - The number of signals and their height shall be limited to what
is necessary for Sefety and operational requirements.

7.4. Qutside interference. —-All apparatus shall be so designed. located and sccured as to obviate, as far
as possible. outside interference.

7.5. Sigaals contrelled through slots or disengagers.—Where a signal is controlled through slots or
disengagers, it shall not be possible to take * off * a signal unless all the controls have been exercised by the
comxo‘hﬂ(z agencies. It shall be possible for any one of the controlling agencies to replace the signal to

*ON” position by withdrawal of the control.

7.6. Standzard and type of Signailing on a section.—It is desirable that the signalling at all block station
and interioched level crossings in the same section conform to the same standard and type.

7.7. Visibility. --The minimum visibility distance of various signals shall be as under —

Two Aspect Sigaals .—

7.7.1. Outer Signal.—1200 metres in scctions where scetional speed is 100 Kilometres per hour
and dbOVb o()() imetres where sectional speed 1s less than 100 Kilometres per hour. Where minimum visi-
bility as above cannot be achieved, warner may be separated. With the warner scparated, minimum
visibility of outer shall not be less than 400 metres.

7.7.2. Warner Sigaal on a post by itsell’ .. . . . .. 400 Metres

7.7.3. Home Signal . . . . . .. 400 "

7.7.4. Main Starter Signals .. .. .. . . .. 400 .

7.7.5. All other Signals .. .. .. .. 200 "
Note.—Where adequate visibility of Stop Signals connot be prowdcd repeater or co-actirg signals shall be provided to

ensure the combined vistbility or speed restrictions imposed.
Muiiiple Aspect Signals.

7.6. Distant Signal.-400 Metres. An inner Distant Signal where provided, shall be visible
from: a minimum distance of 200 metres.
7.7.7. AHl Stop Signals.—200 metres. If it is not possible to ensurc 200 metres continuous
visibility of any stop Signal while approaching it, a suitable speed restriction shall be imposed.
4A
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SECTION ‘B~
Semaphore 3ignals
7.8. Visibility of  Signal from the place of operation.— -Where a Signal, due to its position is not visible
to the Railway Servant operating the signals, the aspect of the Signal and the condition o fits light shall

be repeated at the place of operation. Repeaters for Home Signal and Last Stop Signal shall be provided
in the Station Master’s office also if all the following conditions are fulfilled : —

(a) The signals are not vissible from the platform outside his office ;
and
(b) The Station Master operates the Block Instruments ;
and
(c) Stations Master's Control is not provided on the relevant signals.
7.9. Visibility of front light.—Where the front light of a signal is not visible from the place of ope-

ration a back light or a repeater shall be provided. The back light shall show a white light in the ‘ON
position, and no light in any other position.

7.10. Fixed Green Light of Warner Signal.—The fixed green light above a Warner Signal on a post by
itselt shall be provided with a back light or it shall be repeated.

7.11. Unworked warner Signal.—The position of the arm of an unworked Warner Signal which is not
visible, need not be repeated. The condition of the light shall, however, be repeated.

7.12. Back lights for the® Attention’ aspect.—The arrangement of back lights for a Signal capable

of displaying the ‘ attention * aspect shall be such that two lights are visible in the ¢ ON ’ position and no

light in any other position. However, only one back light of the Main Yellow aspect may be provided for
electrically lit Distant Signals, if the arrangement is such that the bottom light is lit only when the arm

is displaying the attention aspect.

7.13. Fixing Signal arms.—All signal arms shall be fixed on the left hand side of the post.
Two Aspect Lower Quardrant Signalling.—

f R
7. 14, Warner Signals -

7.14. 1. Semaphore Arm. -The semaphore arm ol a warner Signal shall be fish-tailed. The front
of the arm shall be red with a fish-tailed white bar. The back of the arm shall be white with a fish-tailed
black bar.

7.14.2. Day and night indications.—By day, the armn of a Warner Signal shall be horizontal in the
* ON " position and 457 to 60° below the horizontal in the * OFF " position. By night the Signal shall
exhibit a red light in the * ON ™ position zm_d a green light in the " OFF 7 position.  When the Warner Signal
is placed on a post by itself, a tixed green light shall be displayed 1.5 metres to 2 metres above it by night.

7.14 . 3. Conditions for taking " OFF ", -A \\'zarncr’Signu,l‘shuﬂ not be capable of Leing taken " OFF
for any line other than that over which the highest speed is permitted and not untill the levers of all relevant
signals have been pulled and the relevant signals have assumed the OFF ’ aspect.

7 14 4. Electric lighting.- -On trunk routes and other main lines nominated by the Railway Board,
warner signals shall be electrically 1it.

7.14.35, Placiag of Warner Signal.—A ‘varner Signal may be placed, either——

(@) on a post by itseli with a fixed green ligha by night 1.}5 metres to 2 metres above it at an
adequate distance {not less than 1200 metres unless otherwise permitted by approved special instructions)
outside the First Stop Signal or Gate Stop Signal : or

(b) on the same post, but 1.3 metres to 2 metres below the arm of the outer Signal : and

(¢) on the same post as, but 1.5 metres to 2 metres below the Last Stop Signal of a station in rear.
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Toi4 60 Warper Sigaal below 2 Stop Signal. When the warier Sional is plecet Felow o Stop Siopal,
the varizble Tight of the Stop Signal shall tuke the place of the fixed green ght of the Warner Signal snd the
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Tol4 70 Warper signal in rear of Gaie Stop Signal. Whe the Waier Signal applies to & Gate
Stop Signal only, it shail not display the "OFF " aspect unless there is a distarce of at least 1200 metres bet-

ween the Gate Stop Signal and the First Stop Signal of the Station ahiead.

7. 14 8. Where the distance ’bc{\v\'ecn the Last Stop Signal of one station and the irsi Stop Signal
of the Station ahcad is less than 1200 metres the Warner Signal of the previous station shall be taken * OFF *

only when the First Stop Signal of the Station ahead is in the  OFF " position.

7.15. Stop Signals. —

7.15.1. Semaphore arm.--The Semaphore arm of a Stop Signal shall be square ended. The front
of the arm shall be red with a white bar. The back of the arm shall be white with a bleck band. The bars
shall be parallel to the end of the arm.

7.15.2. Day and night indications. By day the urm of a Stop Signal shall be horizontal in the ‘ON”
position and 459 to 60° below the horizontal in the * OFF * position. By night. the signal shall display a
red light in the * ON ” position and a green light in the * OFF " position.

7.15.3. On trunk routes and other main lines nominated by the Railway Board, outer signals
shall be electrically lit.
7.16. Stop Signals —Lascation of (—

7.16. 1. Outer Signals.-—The outer signal where provided or the Home Signal, where an outer Signal
15 not provided, shall be placed not less than 400 metres in rear of the Points upto which the line may be
obstructed after Line Clear has been given to the Station in rear.

7.16.2. Home Signals.—The Home Signal shall be placed in rear of all connections, if any, on the
line to which it refers.

7.16.3. Routing Signal.—A Routing Signal shall be plaecd in the rear of the Points, which it
protects.

7.16.4. Starter Signals.—
(1) A starter Signal shall be placed at not less than 400 metres in advance of the Home Signal.

. (ii) Where a Starter Signal is provided for each converging line, it shall be placed as to protect the
adjacent running line or lines.

(iti) Where one staiter Signal only is provided for two or more converging lines, it shall be placed

outside the connections on the line to which it applies.

7.16.5. lutermediate Starter. —An Intermediate Starter Signal shall be placed clear of fouling marks
in rear of the points, il any, which it protects.

)
-6V L9946 469 Advanced Starter.—Unless approved under special instructions, an Advanced Starter
Signal shall be placed outside all connections on the line to which it applies. 1t shall be placed at not less
than 180 metres from outermost point in the case of Single Line section. This distance shall be reckoned
from the Starter in the case of Double Line Section.  If the Advanced Starter is placed at a distance more
than 180 metres, the portion of nack between the Starter and Advanced starter shall be track-circuited.

7.16.7. Reduction of distance between Signals.—The distances laid down in paras 7.16.1,7.16.4
and 7.16. 6 may be reduced under approved special instructions.

7.16.8. Combined Signals. -When, owing to their location, it is necessary to combine two. Signals,
¢ 8., an Advanced Starter, with an Outer Signal, one Stop Signal only suitably controlled from the points
of operation of the two Signals may be provided, under approved special instructions.
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7 13, Distisciion botween Sigaals, —Yor coaverging lises.——-When (wo or more lines converge, the
signals shall be iixed on separate posts.  Where signals are carried on brackets or bridges under approved
special instructions. instructions given in para 7. 17. 3 will apply.

Subsidiary Siguals:
7.19. Calling-on Sigaals.

7.19.1. Type and Yunction.—A Calling-ou signal has no independent aspect in the * ON ’ position
and shall be a Semaphore arm. A Calling-on signai when taken * GFF ’ calls on the Driver of a train to draw -
ahead with caution, after the train has been brought to a stop eventhough the Stop Signal above it is at
“ON’. Tt indicates to the Driver that he should be prepared to Stop short of any obstruction.

7.19.2. Semaphore arm.—The Semaphore arm of a Calling-on Signal shall be a short square ended
arm. The front of the arm shall be white with a red bar. The back of the arm shail be white with a biack
bar. The bars shall be parallel to the end of the arm.

7.19.3. Day indication-—By day, the arm shall be—-
(a) Horizontal in the * ON  position :
(b) 45° to 60° below the horizontal in the * OFF * pasition.

7.19.4. Night indication—By night, the signal shall display

(a) no light in the * ON * position ;
(b) A miniature yellow light in the < OFF ° position.

7.19.5. Placing and working —

(a) Calling-on Signal shall be placed below a Stop Signal governing the approach ofa train.  Under
pproved special instructions, a Calling-on Signal may be provided below any other Stop Signal except the
“ast Stop Signal.

(b) The Calling-on Signal shail not be capable of being worked at the same time as the Stop Signal
-bove or shunt Sigre: below it, if any.

(c) e is desirable fo provide track circuits at a suitable distance and a time dclay circuit to ensure
Mat the Calling-on Signal is taken * OFF ’ only after the train has been brought to a stop.

L5 g d) A Calling-on Signal shalldetes: all the Points in *he route, which the main signal above it
“etects excluding overiap in double line section.  On Single line section under approved special instructions,
1, Calling-on signal placed below the first Stop Signal may not detect points in the overlap.

(8} At staticns where Station Master controls the reception and despatchfof trains, such control

“hall be extgnded to Calling-on Signais also.
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Shunt Signals:
7.2000 Type—A shunt stonal shall be either—-
(&) a Disc Signal or

(b) a Position 1ight Sjgnal.

Under special instructions. a shunt Signal may be a miniature Semaphore arm.

7.20.2. Disc Sigaals.—The front of the disc shall be white with red bar. The back of the disc
shall be white with a black bar. By day, the bar of a disc signal shall be horizontal in the “ON " position
and 45° to 60° below the horizontal in the < OFF’ position in the anti-clockwise position . By night,

the signal shall display a red fightin the * ON’ position and a green light in the “ OFF’ position.
7.20.3. Position Light Signal.— Para 7.42.2 may be referred to.

7.20.4. Miniature Semaphore Signal. {(a) The Sewaphore arm of a shunt Sigrial shall be square
ended. The front of the arm shall be red with a white bar. The back of the arm shall be white with a black
bar. The bars shall be paralle! to the end of the arm.

b) The day and night indications of a miniature semaphore shunt signel shall be as in para
) £ & p

7.20.5. Location.—~(a) Shunt Signals may be se parately located on posts or close to the ground or
may be fixed below Stop Signals other than the First Stop Signal of a station.

(b) Where a Shunt Signal is required to be fitted on a Signal post on which a Calling-on signal is
also fitted, the Shunt Signal shall be fitted below the Calling-on Signal.

(¢) A Shunt Signal placed below a Stop Signal or a Calling-on Signal shall not be capable of being
worked at the same time as the relative Stop Signal or Calling-on signal.

(d) Where a Shunt Signal is fixed below a Stop Signal it shall show no light in the < ON ° position.

7.20.6. Diverging routes.—More than one shunt signal may be placed on the same post and when
so placed, the top most Shunt Signal shall apply to the extreme left hand line and the second shunt signal
from the top shall apply to the next line from the left and so on. One shunt Signal with or without a route
indicator may also be provided for a number of diverging routes.

7.21. Repeating Signal-.

7221010 A repeating signal is a signal placed in rear of a fixed signal for the purpose of repeating to
the driver of an cpproaching train aspects of the fixed signal in advance. It shall be provided with a marker
consisting of a white-enamelled disc with letter * R’ in black.

20 A repeating signal shall be of -

(a) banner type, or

(b) « square ended Sen. phore arm, or

(¢) a colour hght signal.  (Para 7.42.3 may be referred to).

Fhe "ON" position of the repeating signal indicates that the signal which it repeats is at * ON °
while the ‘OFF * position indicates that the signal which it repeats is ‘ OFF ’.

7.21.3. The front of the banner shall be white with two black bars and a yellow bar in between.
F'he banner shall be horizental in the * ON” position and 45° to 60° above the horizontal in the  OFF°
position in the anti-clockwise direction.
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T2 0y Hhe oo of aosenanhore rencsting signsd shadl Pe square ended. The tront of the arm

i t
Shadd be vellow with ¢ olack bar. The back of the arm shell be white with o black bar. The bars shall be
parallel to the end of the com.

() By dav. the arm shall be horizontal in the ~ OM 7 position and 45° to 60" telow the herizontul
inthe “OFF " position. By night the signal shall exhibit a vellow light in the * ON  position and a green
Light in the ¢ OFF " position.

7.22. Co-acting Signals. - -Co-acting signals are duplicate signals lixed telow Stop Signals and arce
provided where. in consequence of the height of the signal post or of tirere being an over-bridge or other
obstacle, the main arm or light is not in view of the Driver during the wholetin:e that he is approaching it.

Co-acting signals shall be litted at such a height that either the main arm or light or the co-acting

ViV visible.

arm or light. is o
Modified Lower Quadrant Signalling

7.23. Provision.—-Modified Lower Quadrant Signalling shall be provided only under special
instructions issued by the Railway Board. Where the provision of such signalling is permitted, the
requirements laid down in this section shall apply.

7.24. Distant Signals

7.24.1. Semaphore arm.—The Semaphore arm of a Distant Signal shall be fish-tailed. The
front of the arm shall be yellow with a fish-tailed black bar. The back of the arm shall be white with a

fish-tailed black bar. :

7.24.2. Day and night indications.—(i) By day, the arm of a Distant Signal shall be horizonta{l
in"the *ON’ position displaying the ‘ caution’ aspect. It shall be 45° to 60° below the horizontal in
the}' OFF* position displaying ‘ Proceed * aspect.

(ii) By night, the signal shall display a yellow light in the * ON’ position and a green light in
the ‘ OFF’ position. »

7.24.3. Electric lighting of Distant Signal.—On trunk routes and important main lines nominated
by the Railway Board, Distant Signals shall be electrically lit.

7.24.4. Location.—On both double and single lines, the Distant Signal shall be placed at an adequate
distance in rear of the first Stop Signal, the adequate distance being not less than 1 kilometre.

7.25. Warner Signals—
7.25. 1. Semaphore arm.—The Semaphore arm of a Warner Signal shall be as in para 7. 14. 1.

7.25.2. Day and night indications.—The day and night indication of a Warner Signal shall be as
in para 7.14.2.

7.25.3. Conditions for taking ‘ OFF *.—* Warner Signal shall not be capable of being taken * OFF
for any line other than that over which the highest speed is permitted and not until the levers of all rele-
vant signals have been pulled and the relevant signals have assumed the * OFF ’ aspect.

7.25.4. Placing.—Warner Signal shall be placed on the same post as but 1.5 meteres to 2 metres
below the Main Home Signal. The arrangement shall be such that the Warner Signal cannot be taken
¢ OFF ’ while the stop Signal above it is ‘ ON .

7.26. Stop Siguals.—The Semaphore arm of a Stop Signal and day and night indications shall be
as indicated in paragraphs 7.15.1 and 7.15.2.
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7.27. Stop Signals —Location of

7.27 1. Home Sigeals.—The Home Signa! shall be placed not less than 180 metres in rear of the
poiufs upto which the line may be obstructed after Line Clear has been granted to the station in rear.

7.27.2. Routing Signal.—A Routing Signal shall be placed as in para 7.16.3.

7.27.3. Starter Signals.—When one Starter Signal is provided for each coverging line, it shall be
50 placed as to protect the adjacent running line or lines.

7.27.4. Intermediate Starter Signal.-

-An Intermediate Starter Signal shall be placed as in Para
7 16.5.

“ &

7.27.5. Advanced Starter Signal.—Unless approved under special instructions. an Advanced
Starter Signal shall be placed outside all connections on the line to which it applies.

It shall be located at a distance of not less than120 meters from the outermost points in the case
ol Single Line section.  This distance shall be reckoned from the starter in case of Double Line Section.

It the Advanced Starter is placed at a distance of more than 120 metres, the entire portion between
the Starter and the Advanced Starter shall be track-circuited.

7.28. Distinction between Signals.—Requirements shall be the same as indicated in Paragraphs 7.17

(8.

7.29. Subsidiary Signals.— Requirements shall be as in Paragraphs 7.19 10 7.22.

Multiple Aspect Semaphore Signalling
7.30.1. Semaphore arm.—The semaphore arm of a Distant Signal shall be as in Para 7.24. 1.

7.30 2. Day and night indications.—(a) By day, the arm of a Distant Signal shall be horizontal
in the “ON’ position displaying the ‘caution’ aspect. It shall be 402 to 45° above the horizontal
in the “OFF’ position displaying ° Attention ’ aspect. It shall be 852 to 90° above the horizontal in
the “‘OFF’ position displaying the ‘ Proceed ° aspect.

(b) By night, the signal shall display one yellow light for the °Caution’ aspect, two yellow

lights in a vertical line 1.5 metres apart for the * Attention ’ aspect and one green light for the °Proceed ’
aspect.

7.30.3. Llectrie Lighting of Distant Signal —Distant Signals shall be electrically lit on the trunk
routes and important main lines nominated by the Railway Board.

7.30.4. Location.—On both double and single line sections, the Distant Signal shall be placed at
an adequate distance in rear of the First Stop Signal, the adequate distance being not iess than 1 kilometre.

7.31. Stop Signals :

7.31. 1. Se¢mapnhore arm.—The semapnore arm of a Stop Signal shall be as in Para 7 15 1.

7.31.2. Day and night indications.—(a) By day, the arm of a Stop Signal shall be horizontal in the
* ON ” position displaying the * STOP’ aspect. It shall be 40° to 45° above the horizontal in the * OFF’
position displayving the ° Caution’ aspect. It shall be 85 to 902 above the horizontal in the ¢ OFF’
position dispalying the  Proceed ’ aspect.

5



7.32. Stop Signals - Location of-

. 32.1. Home Signal —The Home Signal shall be placed in rear ol all connections, il any. on the
line to which it refers.

Ihe Home Signal shall be placed not fess than 180 metres 10 rear of the points tpte whivh the T
may be obstructed after line clear has been granted o the station in rear.

7.32 2. Routing Signal-—A Routing Signal shall be placed as in Para 7,16 3.
732 3. Starter Signal —A Starter Signal shall be placed as i ara 7.27. 5

4. [ntermediate Starter Signal.--An  Intermediate  Starter Signal shall be placed ws in
Para 7 16 5

7,325, Advanced Starter Signai.— An Advanced Starter Signal shail be placed asin Para 7.27.2.
7,33 Aspects--—-Sequence—

7.33.1. When u Signal is displaying the ~ Stop’ aspect, the signal next in rear shall not display
ess restrictive aspect than * Caution .

7.33.2. Fverv Multiple Aspect Signal, whether automatic, semi-automatic, or manually operated
which is required to display * caution’ aspect to a train shall normally be placed at an adequate distance
from the next signal in advance. This adequate distance shall not be less than 1 kilometre. Where the
adequate distance cannot be provided and the ‘caution’ aspect is being dispalved, the next signat i rear
shall dispaly the °attention’/*caution’ aspect.

7.33.3. I necossary, the * Attention ” * Caution” aspect shall be repeated back on successive signals
in rear until the adequate distance is obtained.

733 4. In all cases the signal next in rear of a Signal protecting diverging lines shall wispluy
* Attention */* Caution ~ aspect in the *OFF’ position, when the points are set for any line other than
the line over which the higher speed is permitted. When this signal cannot be placed sufficienti: in rear
of the * STOP’ signal protecting the Points to permit the Driver of an approaching train to reduce to the
sanctioned speed. the * Attention */* Caution ~ aspect shall be repeated back on successive signals in rear
until the required distance is obtained.

7.34. Combined Signals —-When owing to their focation. it is necessary o combine two signals.
ine Stop Signal only may be provided under approved special instructions. capable of displaving any o
il the following aspects -

a
{a) Danger,
By Caution,
Oy Attention.

Y Clear.

C33. Diistinction between Signals, - For Diverging Lines. - Requirements shali be o para 7oH0 1o

24,

7%, Dyistinetion between Signals For Converging Lives, - Requirenionts
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.

Subsidiary Sig
.27 Calling on Signals

723710 The type and function of * Calling on Signals * shall be as in Para 7.19 1.

7.37.2. The Scmaphore arm ol a Calling-on Signe ™ shall be as in Para 7. 19,7 By day. the Scma-
Ahore arm of a Calling-on Signal shall be—
(a) Horizontal in the * ON’ position, and
{b) 40° to 45° above the horizontal in the * OFF 7 position.
By mghi, the signal shall displav -
(1) No light in the * ' position : and
(i) A miniature _Vellow light in the ~ OFF " position,

7.37.3. The placing and working of the Calting-on Signal shall be as in Para 7. 19. 5.

Shunt Signals

7.38.1. Type of Shunt Signals shall be as in Para 7.20. 1.

7.38.2. Disc Signal.—The front of the Disc Signal shall be white with a red bar and the back of

i.

ithe Disc Signal shall be white with a black bar. By dmv the bar of a Disc signal shall be—-

(a) horizontal in the *ON’ position, and

(b) 40" to 45° above the horizontal in the * OFF ’ position in the clock-wise direction.
By night, the signalshall exhibita red light in the * ON * position and a yellow light in the * OFF ° position.
7.38.3. Position Light Shunt Signals.—Para 7.42.2 may be referred to.

7.38.4. Miniature Semaphore Shunt Signal.—(a) The arm of a miniature Semaphore shunt signal
shall be as in Para 7.20.4 (a).
(b) By day the arm shall be horizontal in the * ON * position and 40° to 45° above the horizontal
in the ~OFF " position. By night, the signal shall exhibit a red light in the * ON ° position and a vellow
light in the * OFF " position.

7.38.5. Location.— The location of the Shunt Signals shall be as in Para 7.20.5.

1.38.0. Fixing of Shunt Signai beiow a Siop Signai. - Where a Shunt Signal is tixed below a Stop
Signal, it shall show no light in thx ON "’ position.

SECTION - (7

Colour Light Signals
39. General

7239000 The signals shall be free from the possibifits of phantom indication,

~

23920 Colour Light signals shall normally be of multinle asnect tvpe

) Aspeets of Signals -

avolour hght Warne sw.'mish.u&! conioin
¢ izl warner signal shall be prosvided with o

white-namelle in blaok when the Warner i~ provided on 4
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7.40.2. Distani Signel~-The day and night aspects of a colour light Distant Signal in modified
lower quadrat/multiple aspect territories shall conform to the night aspects of a semaphore Distant
Signal. The Colour Light Distant Signal shall be provided with a marker consisting of a white-enameled
disc with letter ° P’ in black.

_7.40.3. Stop Signal —The day and night aspects of a Colour Light Stop Signal in two aspect/
modified lower quadrant/multiple aspect territory shall conform to the night aspects of a semaphore Stop
Signal in the same territorv.

CsNE
7.41. Route Indicator

The type of Route Indicator to be provided instead of separate signals shall be as under —
(a) Two Aspect Colour Light Signalling Section :  Any route indicator of approved design.

(b) Multiple Aspect Colour Light Signalling Section :
For speeds in excess of 15 km. p. h.—Direction type Route Indicator.
For speeds not exceeding 15 km. p. h.—Any Route Indicator of approved design.

7.42. Subsidiary Signals —

7.42. 1. Calling-on Signal —A Colour Light Calling-on Signal shall display no light in the ‘ ON~’
position and a minizture yellow light in the * OFF * position. The colour light Calling-on Signal shall be
provided with a marker consisting of a white enamelled disc with letter ¢ C” in black.

7.42.2. Shunt Signal —Shunt Signals shall be of the Position Light type. The lights of a Posi-
tion Light Signal shall be white. By day and by night, the two lights of a Position Light signal shall be
horizontal in the * ON’ position and 45° above the horizontal in the ¢ OFF ’ position.

7.42.3. Repeating Signal -—A colour light type repeating signal shall exhibit a yellow light in the
* ON’ position and a green light in the « OFF * position. It shall be provided with a marker which shall
show a white lluminated leiter © R " against a tlack background.

7.42.4. Starter Indicator -—Starter Indicators may be provided to repeat the aspect of the Starter
as an aid to the Guard to enable him to know the aspect of the Starter. This repeater may be provided at
a convenient place. The Starter Indicator shall exhibit no light when Starter is at * ON ’ and yellow light
when it is * OFF ",

SECTION ‘D~
Gate Signals

7.43. A Gate Stop Signal shall be fixed at an adequate distance {rom the gate, this adequate distance
not being less than the value stipulatedin Para7.45.1and 7.45.2.

7.44. The Gate Stop Signalshall be provided with * G > marker except where prohibited under special
instructions.

The * G’ marker shall consist of lettet * G’ in black on yellow circular disc. The instructions in
Para 7.168.2shallarply to signals protecting level crossing gates in automatic block territory.

Interlocked Level Crossing gates outside station limits

7.45.1. On sections provided with two aspect lower Quadrant Signalling, a Stop Signel at 400
metres from the gute ¢hall be provided. Wherce tae section is otherwise provided with separate Warncr
signals, such a signel shall be provided at a distance of not less than 1.2 km. from the Gate Stop Signal.
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7.45.2. On Sections provided with multiple aspect/modificd lower quadrany signalling. a Stor
Signa ;“ 180 metres from the gatcand a Distani s»gna]dt I lkm. inrear of the Stop Signal <hall be provided.

7.46. Interlocked fevel crossing Gates inside station Hmits or in the vicinity -

7.46.1. On secdons provided with two aspeet Lower Quadrant Signelling.
(a) The Qu:er Signalshall be located at a minimam distance of 400 mctres from the gate ;

. {b) Where the Quter Signal cannot be so located and the Outer Signal iulls in ‘between Home
signal and Gate, a separate Gate signal may be located at a distance of 400 metres in rear of the gate ;

(¢) Where there is adequate visibility of the Outer Signal as prescribed in Para 7.7.1. the Gate
Signal shall work independent of the OQuter Signal ;

(d) Where the visibility of Outer Signal is not adequate, the Guter Signal shall be  shifted and
combined with the Guie Signal where fc&%lb]f‘ or inter-slotting arrengement shall be provided between the
Guter Signal and the Gatc S,lgaa].

7.46.2. Oa sections provided with Multiple Aspect/Moditied Lower Quadrant Signalling, when
the IHLL!IOC]\*‘({ ga‘es are siti 1ated between distant and Home Signal—
(a) Tac Gate Signal shall be located at 180 metres in rear of the gate

(b) The Distant Signalshall be located at not less than one kilometre inrear of the Gate Sigral and
will funciton as Gite Distant as well.

SECTION ‘E”

ol 13 Warning Boards
7 47. A Warning Board to warn the driver of his approaching a Stop Signal shall be provided at a
distance of 1.4 km. in rear of the First Stop Signal of a station and Gate Stop S:g,nal This distance may
be increased suitably to cater for gradient.
'\sk\ -% g ‘}
748 0'1 sections where emergency braking distance of more than 1.6 km. is to be catered for,
a second approach signal shall be provided failing which suitable speed restriction imposed.

7.49. In cases where Gate Signals and station signals happen to be located close to each other, only
one warning board shall be provided at a distance of not less than 1.4 km. from the First Stop Signal.

7.50. Where inter-signal distance between two signals is less than the distance required for warning
Board, the signals in rear shall cither be controlled by the signal in advance or they shall be combined.

51. Seif reflecting sheets of approved type or reflectors shall be provided on the warning board as
per aoproved drawings.

7.52. The warning board shall normallly be on the left of the line to which it applics unless theie are
special reasons to the contrary.
SECTION “F~
indication Board

7.53. Indication Boards ate provided to give warning to drivers about changes in tvpe of skenelling or
type of Block Warking.
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7. Block Scction Limit Board :
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7 591 At Class B stations worked on Double Line Absolute Biock System with muliple aspect
or modified fower quadiant signalling a Block Section Limit Board shall be provided where there are 1o
points or the Outermost points are trailing.

7 58 2. The Block section Limit Board shall be located a1 180 metres in advance ot the Home
Signal and proteciing the fouling mark of the trailing points, if any.

7.59. The Block section Limit Board or the Shunting Limit Board shall be se located that
the legend is facing towards the station. They shall be fitted with lamips showing white light in botl
directions during night.

Note.—Chapiar N1 may be referred to for the painting details.

SECTION G’
Points

7 60. All double wire worked Point and Lock mechanisms shali be provided with broken wire locks
and electrical detection in addition to mechanical detection. In the case of Point mechanism, the broken
wire lock shall function before the opening between the tongue rail and the stock rail exceeds 5 mm. ut
150 mm. from the toe.

Nore——TIn all new installations, Points, Locks and Bars shall not be operated by wira but by rodding or by electrical

means.

7 61. Permissible Distances. The distance at which Points way be worked by rodding must not
exceed 220 metres except where the stroke at the lever tail is not less than 200 mm. in which case the above
distance may be increased to 460 metres. ior special type of switches. the Chief Signal and Telecommi =i-
cation Enginecr may stipulate the perm issible distance.

Noie —-NoO new insialiation shall be commissioned with Poinis mechanically operated and Jocked by the same lever.

7 62, Obstruction test.—The insertion ol a 5 mum. obstruction between the switch rail and the stock
rail of a Facing Point. approximately 150 mm from the toe of the switch stiall prevent the Point from | f

5

locked and the reiative signal ot signals. where proy ided. being taken ~ OFF " for movements in the tacin

directions
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{a) Pointindicators shall be provided at all Points on rursing lines wiich are

1enals, unless the position ol Poinis s otherwise nroxea_
inty which are protected by only a

(b) Point indicators shall be provided on mterloched facing po
siingle arm Home Signal instead of separate signals on a bracket post or a rouvic indicator,

7.60.3. Indications.— (2) When the points are set for the straighi line, the indicator shall display

t by day and a white light by night, in each direction.

a white target
(b) When the points are set for the diverging line, the indicator shall display the edge of the disc
by dav and a green light by night, in each direction.

v

At Points where a green light would give a misleading indication to a Driver, a red light may be per-
o &

mitted under special instructions.

7.67. Trap Indicators,---
76710 Type. “Trap indicators shall be of the target type.

7.62.2. Provision.—Trap indicators shall be provided at all trap Points on running lines which are
not interlocked with signals unless the position of trap points is otherwise proved.
Note —Points leading to a short dead end and used solely for the purpose of trapping the runing line or sidings shall be
rreated as derailing switch.
7.07.3. Indications.— (a) When the 1..p Points or derailing awitches are open. the Indicator shall
d‘?spla,, a red target by dayv and a red light by night 1n eacn direction.

(b) When the trap Points or derailing switches are closed. the indicator shail display the edge ol
the disc by day and a green light by night, in each direction.
At trap points where a green light would give a misleading indication to a Driver, a white light may

be permitted to indicate trap ** CLOSED ™ position onlv.

.68, Size of lights and piacm<f.—~~Pmm\(md trap Indicators shall be provided with miniature light:

d ws a rule be dCCd as close to the ground as circimiances permit.
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7.69. Shuniing Permitted Indicator -
7.69.1. Type.—Shunting Permitted Indicator may be of the disc type or of the light type.

7.69.2. Provision. - Shunting Pevmitted indicator may be provided to permit uninterrupted to and
fro movements towards shunting neck or other connected lines.

7.69.3. Indications—Day and night indications of the Shunting Permitted Indicator shall be as
follows :—-

: lndicatmnvwhegl shunting s permitted in the i Indication when shunting is not permitted in the
| direction to which it refers i direction to which it refers
T}pe e e B B ST SOV e S JR Sy SO SO NP S Sy S S
i Day Tndication Night Indication i Day Indication Night Indication
, | . o ‘ [ o
Disc Type .. ; Black disc with a yellow | Yellow cross light .. | Edge of disc .. .. l No light.
i cross painted on it. i f ]
} i H
. | . L . i . ; .
Light type .. | Yeliow cross light o Yeliow cross light I No light .. .. ¢ No light.
i ! :

7.69.4. 14/0/'/€ii1g.—$11unting permitted Indicator may Le operated by a ground lever which works
in conjuction with a Stop Signal so that either the shunting permitted indicator or the associated stop signal
can be taken off at a time.

7.70. Spring Points—

7.70.1. Spring points shall be used only in exceptional cases where the same purpose cannot be
achieved conveniently by other meauns.

7.70.2. Spring Points if used in the facing direction must be fitted with facing point locks. They

may be operated from a Cabin or from a ground lever. In the latter case, the ground lever shall be of such
a type that it will not move when the Points are being trailed through.

7.71. Movable Diamond Crossing.—Movable Diamond Crossings on passenger lines shall be provided
with complete facing point equipment of approved type.

7.72. Means of Isolation. —

7.72.1. Sand humps, trap points, or other approved means of isolation shall be provided on al!
goods lines and sidings at their junctions with passengers lines, the normal setting being such as to prevent
the passenger lines from being fouled.

7.72.2. Atinterlocked Iayouts the means of isolation shall be interlocked with the relative signals.

7.72.3. Inorder to maintain sufety for through running Points for trap sidings shal! not be
insetted in the main or through line.

An exception may, however be allowed under approved special instructions in cases where, owing
to grades in or niear stations, it is necessary 1o prevent '

(2) trains being brought to a stand ot o Stop Signal on a rising grade, or

(b) vehicles running away {rom the station.

An exception may also be allowed under approved special instructions, where it is considered
necessary in the intercst of working to receive trains from opposite directions at the same time.

At stations where trap siding are inserted on Muain lines, through running shall be permitted only
under approved special instructions.
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7.73, Provision of 1solation -

7.75.1. At block stations where trains are permiticd 1o run at speeds o excess ol 50 kilowsetres
an hour, the line on which that speed is permitted. shall be isolated from all connected lines during the
nassage of the train.

7.73.2. Such isolation need not be provided at Block stations where trains are permitted to run at
@ speed of 50 km. an hour or below provided GR. 4. 11(2) is complied with.

7.73.3. The provisions of Para 7.73. 1 do not apply to—

~ (a) junctions where two block section lines meet at the same end of  station and system of l}loc_k
Working with adjacent stations on both lines is done by one of the approved means and the junction is
squipped with full complement of signals.

At such junctions, the First Stop Signal on Single Line sections shall be placed at an adequate
distance from the outermost facing point/fouling mark, the adequate distance not being less than the sum
total of the adequate distances prescribed in GR. 8.01 in regard to condition for granting Line Clear
and GR. 3.40 in regard to the condition for taking off the Home Signal. On Double Line section, the
First Stop Signal shall be paiced at an adequate distance from the outermost facing point/fouling mark,
his distance not being less than the adequate distance prescrited in GR. 8.01 in regard to the conditions
for granting Line Clear.

(b) Block stations where track circuits or other appliances have been provided to prove whether
the connected non-isolated lines are clear or occupied and the signalling is such that a distinctive aspect
is given to the Driverofa run through train, restricting the speed to S0kilometre san hour when a connected
ine is occupied.

(c) Catch and Slip Sidings and Sidings provided for isolation purposes only.

7.74. Arrangements of Sidings.—Sidings shall be so arranged that shunting operations upon them
involve the least possible use of, or obstruction, to running lines.

Siding Points on Passenger running lines outside station limits

7.75. Facing Points (Single Line).—

7.75.1. Where Siding Points take off a runing line in a facing direction, the following minimum

equipment shall be provided :—

(a) A gauge tie plate where steel sleepers are not provided ;

(b) A facing point lock, o1 equivalent mechanism the plunger of which shall lock each switch
independently.

7.75.2. The control of the points shall be made by miecans of a key or other suitable device which
shall secure the bolting mechanism of the Points in the plunged or locked positions, i. e., when the Points
are set and locked for the running line. The means for control of the Points shall be interlocked - with
the block system in force.

7.75.3. Where Siding Points are provided only with the minimum equipment specified in Para
7.75.1, an appropriate speed limit ~ver the facing points shall be imposed for all trains passing o~»r such
Points in the facing direction only and an ‘S’ marker at the Points and a speed indicator at not less than

30 metres from the Points shall be provided, neither of which need be ligtted. In addition, a caution -

and termination indicator shall also be provided as for open line speed restrictions. Where the sanction-

ed speed of the section does not exceed 50 kilometies per hour, the * Marker ’ at the points and the Indi-

cators need not be provided.
i oy i B

_ 7.76. Facing Points (Double Line).-—The minimum equipment for Points taking offl a running line

in the facing direction on Double Line shall be in accordance with the provisions of Para 7.75.

6
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.71 Trailing Points (Deuble Line).—Where Points take off a running line in a trailing direction
the /ollewing minimum equipiment shall be provided for unrestricted speed —

(1) A gauge tie plate where steel sleepers are not provided :

(i1) A suitbale type of key lock or equivalent mechanism, thejkey of which can only be extracted
when the Points areset and locked for the runningline. The points_shall be controlled through the block
system in force ;

(i) An S’ Marker at the Points which need not e lighted.

SECTION ‘H’
Sirmal Cabins and Interlocking

7.78. Leeation and elevation of cabins.—Signal cabins shall be so located, elevated and builtas to provide
the Operator with sufficient space and to enable him to have an adequate view of signals operated from.
the cabin as well as of the movements taking place in the portion of the vard controlled by him unless a
substituie for direct vision is provided.

7.79. Cabin equipment :—All cabins shall be equipped with—
(a) A Cabin Diagram showing the location and normal position of all points, Facing point locks’
Signals and Level Crossings, with their respective cabin lever numbers ;

(b) A lever pull chart suitably exhibited ;

(¢) Lever collars ;
(d) A suitable staging with ladder for attending to interlocking frame ;

(e) Telephones, as necessary ;
(f) All equipments as required to be provided by concerned Departments including a clock, and
(g) A name board of sufficient size.

Note.—The lever pull chart, referred to in sub-Para (b) above, need not be provided in Cabins where the number of reicasc
evers concerned are indicated on the lever name plates to guide the Cabinman in following the correct sequence for pulling the

levers.

7.80. Numbering of levers.—All levers, including spares, shall be numbered consecutively through
the frame from left to right. Each lever shall be provided with a number plate.  This will show the func-
tion in the order of operation which must precede to release when no lever description beard is provided.

7.81. Signal and Interlocking apparatus—Installation.—Signal and interlocking apparatus shall be,
as far as possible, so installed and the connections and circuits so arranged, that the relevant fixed signa!
shall remain at or return to its most restrictive aspect in the event of failure of any part of its connection

R
and circuits.

/ ~ ! ' ' L . - .
7.82. Essentials of Iuterfocking.—lkever-franies and-other apparatus provided for the operation and
control of signals, points. etc.. shall be so interlocked and arranged as to comply with the following

we L

essentials :— i

(i) It shall not be possible to take® OFF *a runningsignal, unless all points including isolation
are correctly set, all facing points are locked and all interlocked level crossing are closed and locked
against public road for the line on which the train wili travel including the overlap.

(i) After the signal has been taken * OFF it shall not be possible to move any points or lock on the

route, including overlap and isloation, nci to rclease any interlocked gates until the signal is replaced
. to the ¢ ON ’ position.

(1ii) It shall not be possible to take * OFF * at the same time, any two fixed signals which can

lead to any conflicting movements.

(iv) Where feasible, points shall be so interlocked as to avoid any conflicting movement. }



7.83. Holding Route :—

7.83.1. Signals governing movements over Points shall be placed as close as possible to the Points.

“Where a signal is more than 180 metres from the Facing points it controls, arrangments snall te made to

keep the Points locked until the train has passed them. Similar arrangments shall also be made to hold
consecutive Points should the distance between them be more han 180 metres.

7.83.2. At a station where trains run through at speeds more than 50 kilometres per hour, such
arrangements to hold the route are also required in case of trailing points sitnated more than 180 metre
from the signal coniiolling them. Howevel, such arrangements are not required if the Points are locked
in either position by the signal in advance as stipulated in paragraph 7.84.

7.83.3. Route holding arrangements for facing or trailing poinis are, however, not necessary, if due
10 the manipulations required in the system of control, iv ;s impossible under normal w0rkmg con-
ditions for the Points to be operated before the train has passed.

7.83.4. Tt is desirable to provide cohtinuous track circuit for holding the route.

7.84. Lecking trailing points by Signals in advance :—Levers operating Stop Signals which are next in
advance of trailing points operated from the same cabin, shall when reversed, lock such point leversin
cither position unless route locking is provided or the distance between the Points and the signal is
such that the locking interferes with traffic movement.

7.85. Clearance at Junction Point :—

7.85.1. Where it is difficult under normal conditions of visbility for a Cabinman to estimate
clearance, bars or other approved devices shall be provided in order to define the fouling points of
junctions, loops, siding connections, crossings etc.

Note.—Tt is desirable to provide such protection by track circuiting the Point Zone.

7.85.2. Where the movement of trains over the Points is not visible to the Cabinman operating the
Points—

(a) Occupation of the track between Stop Signal reading over the Points upto the fouling mark
ahead of such Points shall be electrically indicated at the place of operation :

(b) In order to prevent the movement of Points while a train is passing over them, facing Points
may be provided with track circut locking of the Point lock lever or ground track lock.

7.86. Track Circuit Control of Signals.—Where continious track circuiting is provided, the occu-
pation by a vehicle of any track circuited section shall control the running siganl or signals leading to the
same line and shall also lock in either position, the Points on the section.

7.87. Slot Circuits.-—-Slot circuits for Home Signals Ieadins_ to non-track circuited reception lines shall
be so arranged that a slot once given is effective for the reception of only ore train and a fresh slot has to
be given for a subsequent train.

7.88. Station Viaster's Controi—

7.388. 1. The Station Muster shall e provided with intrelocked mechanical or electrical control
over the Home and Last Ston Signals.  Separate control on Warner and Calling-on Sigeal may be provided
where required.

6A
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7.88.2. The Station Master’s control over Home Signals can be dispensed with only it all the

following ccnditions are satisfied :—

(a) A1 reception lines are fully track-circuited from Home Signa, to corresponding Last Stup
Signal in double line and Home Signal to Home Signal in Single line :

or

All reception lines are track-circuited trom the fouling mark to fouling mark and the .npx‘l—‘track‘
circuited portion of the line from the fouling mark to the Home Signal is within the range of visibility of
the Cabin Assistant Station Master/Leverman/Switchman.

(b) Station Master does not allot the line ; and

) {c) Cabin Assistant Station Master/Switchman posted in the Cabins operates the block
mstruments and controls receptions/despatch signals.

7.89. Interlocking of Last Stop Signal and kirst Stop Signal with Block Instrument.—Where block
instruments are in use

(a) The Last Stop Signal shall not be capable6f being taken off until Line Clear has been obtained
tfrom the block station in advance : /

(b) 1t shall not be possible to close the line and grant or receive ° Line Clear’ unless the *ON
aspect of the relevant approach signals are proved.

7.90. Automatic replacement of Signals :

7.90.1. On Double Line Sections where Double Line Block lastruments have been provided and
on Single Line sections where tokenless block instruments have been provided, the Advanced Starter Signal
as well as the Starter Signal shall be automatically replaced to *ON’ position by the entry of a train into
the block section.

7.90.2. On Single Line Sections where Token instruments are in use, it is desireable to provide
such automatic replacement arrangement for the Last Stop Signal.

7.90.3. On Double Line Sections where Double Line Block Instruments have been ‘provided and
on Single Line sections where ‘tokenless Block Instruments have been - provided, the Home Signal shall be
automatically replaced to “ ON’ position by the passage of a train in advance of the Home Signal.

SECTION “1”
Interlocking of Catch Sidings and Slip Sidings

7.91. At stations where Catch and Slip Sidings are provided in accordance with the Rules for opening
ol a Railway, interlocking arrangements and other safeguards in accordance with Paragraphs 7.92 to
7.97 shall be provided.

7.92. Reception of trains :
7.92.1. Either a minimum of two Stop Signals shall be provided in rear of the Catch Siding points
or the First Stop Signal shall be at an adequate distance equal to Block overlap from the catch siding points.

7.92.2. A train shall first be brought to a stop at the First Stop Signal, before the Catch Siding
points are set for the main line and the reception signals taken * OFF * unless the following conditions
are satisfied -

(ii) The line on which the train is to be received is clear and the train is to be received on the
main line.

(i1) The points teading to the Catch Siding as well as all the Points required for @ rup through
train are set tor the main line immediately after granting Line Clear to the Block station in rear.

{ii1) Line clear hus been obtained from the Block section in advance.

N . . . R . ' L e i er Contre!

(ivy The gradients in the block section aheod are such that the train can be brought under contre!

casiiy. )
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7.93. Setting of Catch Siding/Slip Siding : -~The take ofi points of a Catehy/Ship siding shall noymally be
set and locked for the siding and interlocking between thie pomnts and block intruments shalf be provided

as in pare 7.94 and other safegaurds as in paragraph 7.95 to 7.97.

7.94, Interlocking of Catch/Slip Siding points with Block Instruments. - The nterlocking shali be
such that the key required to set the siding points is released from the instruments in the ** Train Geing to 7/
“ Train Coiming from ™ position and once the key is removed from the block instruments, theinstrument gets
iocked in the relevant position. i'he instrument can be normalised only after the points are set for the
the Slip Siding/Catch siding and the ** Train Going To [ Train Coming from ~ key is released from the
Points and brought back to release the instrument. Where a Slip Siding is located at the departure end
of 2 Double Line Station, the interlocking shall be such that the Points can be set towards the Block section

only when the block instrument is set {o ™ Line Clear ™.

7.95. Audible Indication.-—An audible indication shall be provided at the place of operation of Points
as anaid to the Operating staff, indicating that the train has been received or despatched and that the points
shall now be reset for the Catch Siding/Slip Siding. This indication would continue till the points arc reset
tor the Catch Siding/Slip Siding. '

7.96. Safegaurds in working.—-In all cases where interlocking arrangements stipulated 1 para 7.94
are provided between the Slip/Catch Siding and the block instrument, the following safegaurds shall also,
inter-allia be provided in the Station working Rules :-—

(i) Shunting on non-isolated lines shall cease once Line Clear has been granted ;

(i1} Points shall remain set and locked for the Catch Siding until Home Signal has to be taken
COFF .

(iii) Before normalising the block instrument the Asistant Station Master/Cabinman shall verify
the Complete arrival or despaich of the train, even if he is getting an audible warning, which can arise due
{o reception or despatch of a complete train or part thereof.

7.97. Emergency Key.—An Emergency Key of the Catch/Slip Siding shall be kept in a sealed box
under the custody of the Station Mastcr.  This is used for operating the Slip Siding/Catch Siding points

when either the block insturments have failed, or when the train is still in the Block section and a train is
required to be despatched into the Block section.

SECTION “J”
Operation of Points and Signals by Electrical Means

7.98, The points and Signals may be operated individually from a-—
(i) Lever frame ; or minature power frame ; or

(i) Control panel ; or
(i) Station Master's Slide Control.
7.99. Locking and sealing arrangements.—Locking and scaling arrangements shall be provided for the
covers of locking tray of lever frame/power frame, ctc., to secure agamst unauthorised opening.
7.100. Lever fra/Power frames.—
7.100.1. Lever Frame locking tray and power frame mechanism shall be completeely enclosed
with removable covers giving {ree acess to all parts.
7.100.2. All clectric locks sha'l be be forcibly replaced te the locking position,
7.100.3. The interlocking frame shall be properly carthed and earth resistance #1&” not be more than
.10 ohms.  Safeguards shall be provided to prevent injury to the operator in the eventiof a short circuit or
other similar circumstances.



7 101 45

7.101. Operation of Sigaals by Elecirical means, —Whers fevers are used (o operate signals by efectrical
SR Y - “ s 3 nras \! IEE N e S A . - . »’ h . ) Al tetds £ - ‘»:-"u» ::i
means, they shail be provided with " aoraal 7 indication docks adapted divecty to provent ';'c int

. oy PN 3 YT Ny i i 1 : . y L o X :
return movement of the fever to the nermal posiion unkess the signai has returped {o the " ON” I“X“l"t'“aénl
ad D niraea < H YOLITIONL.

This rule does not anply to a mechanical interfocking frame if
(:1) the signai is casily visible. or

() the position of the sigial s repeated.

7.102. Operation of points by Eleetrical means. -Except where aliernative electric locking is provided
.t} N i liv sumrle o ] ] 0 g i fd
the lever operating electrically worked points shall be provided with = normal ™ and ™ reverse ” indication
< a4 Sieneiiv te Ay . Yy e s ] . , & nd o1 ticn
locks ad_aptcd direcily to prev ent the full movemest of the jever. uniess the point mechanism has made
the required movement dind the points are sei and locked ina position corresponding to that of the lever a
S s feimo points. they are securely lacked . sponding to that of the lever and
in the case of facing points. they are securcly locked,
7.103. Visual iudigators shall be provided to show the ~ normal ™ and " reverse ™ positiors of ali
poinis, the condition of all track circuited sections, route setting and to repeat the indioa*ior;s' oil Céi:wr
Light Signals. Hons Sing

7.104. Track circg‘itss as a means for detecting obstructed lines, -Adcquate arrangements shaii be
made, where necessary for reminding the Operator of vehicles which are standing within his confrol h’:
case of passenger lines or where light engine crossing and shunt movemenis are frequent or where sto
Signals are at a consxgierable distance from the Cabin, or where the view of the Operator is iikei\' té ~bi
obstructed, the provision of track circuits or other automatic device is desirable -

Note —Whenever the use of normaily closed type of track circuit is specified in thi i

> of y closed 1) 2 his Chapter all «
cover the use of axle countor In liey of track circuit. prer, it shall automatcally

7 105. Track Circuiting.-—At Sta!,iqns where points and signals are operated from an Assistant Station
Master’s Qfﬁce ata central place, tr_ack circuiting of the entire station section including all lines where dfrect
reception is provided shall be done.

7.106. Circuits.—
) 7.106.1. The circuits controlling the operation and indication of Points shall be so arranged that
as far as practics lqle, a cross connection or a short circuit cannot operate the switch or give a false indicatior;
of the position of the points. <

1 2 i its ¢ S he aritt P: 1 11 TGy <
7. 106.2. Circuits controlling the operatton and indication of Signals shall be so arranged that, as far
as practicable, a cross connection or a short circuit on any of the wires cannot give a false clear indication

e

7. i0§. ?Thb battery or power supply for line circaits. as far as practicable, shall be urranged at the
end of the circuit farthest from the operated unit. ©

7 106.4. Where the line supply voltage normally exceeds 125 volts protecti - :
7. 4. ere the f g ! 25 protection arrangements as la
down in the Indian Electricity Rules. 1956, shall be provided. B d

7 107. Crank Handle interlocking.—

7 107.1. At installations with motor operated points, crank handles shall be kept electrically locked
and released for every operation requiring a crank handle.  The interlocking systems shall be such that the
crank handle cannot be released when relevant signals are taken * OFF’ and once the crunlz iu‘mldles 18 I:é-
leased the relevant signals cannot be taken * OFF ”until the crank handle is restored to its electric lock and
gets locked therein.

7.107.2. In case of mujor stations, grouping of Poiats shall be resorted to and non-interchang-
able crank handles provided for each group.
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SECTION " K7

Relay Eaterlocking Instaliations—Route Setting Type

7.108. Koute setiing shall be on the basis of * Fntranc>-Fxit 7 principte. Facility for individual
eparation of pomts shall also be provided.

7.109. Route setting. i. e.. seiting 2ad locking of the route und clearing of main signals include the
following processes :—

(1) Prove that the route sclected does not conflict with any other route which has already been
set and locked;

(i) Operate the points ——in the route, overlap and those required for isolation —(o the required
position, iock and detect them

(i) lock the route including overfap and isolation ;

{iv} Prove that the tracks in the route and the overlap arc clear :

(v) Prove that all interlocked iovel crossing gates n the route including overlap are closed and
focked against read traffic :

{vi) Prove thzt the signals arc controlled by the Block System in force as necessary :

(vii) Prove that the relevant crank handles arc electrically locked mn ;

(viii) Clear the signals after the above conditions are satisfied.

7.110. The system shall be so designed that the points in a route once set shall remain in the last
operated position until they are required to be operated for the setting up of another route or for
individuel operation except when stipulated otherwise.

7.111. The route shall ordinarily be reicaved by the passage of the tramn over the route.  Sectional
Route Release may be provided where necessaiy. Emergency route release shall also be provided with
appropriate time delay.

7.112. Approach locking and back locking shall be provided for all routes governed by main signals.
Approach and back locking shall be continuously effective from the approach track which shall commence
from an adequate distance in rear of the signal. ,

7.113. Point Operation :—

7.113.1. The points shall be operated by electric or elestro-pneumatic or electro-hydraulic point
machines. Points leading to unsignalled lines or sidings may be manually operated with suitable
clectrical control.

7.113.2. Where required, provision may be made for emergency operation of points during track
circuit faitures. Each such individual operation shall be recorded on a suitable Electric Counter.

7.114. Where required, provision may be made for emergency sub-section route release. Where such
release is provided, it shall be possible to release the sub-section cnly with the co-operation of both the
Station Master and the Maintainer.

7.115. All running signals shall be colour light multi-unit type and shunt signals shall be of the
Position Light type. Calling-on signals may be provided in accordance with para 7.19.

7.116. A sienal in the * OFF* position shall be replaced to ‘ON’ position automati%aéllw the
passage of a train. It shall also be possible to replace a manually controiled signal in the * OFF” position

to the ¢ ON ’ position manually.
7.117. The Calling-on Signals shall lock and detect points in the Route and prove that the level
crossing gates in the Route are closed and locked against road traffic.

7.118. Shunt movemcnts shall, as far as possible, be controlled by Shunt Signals. The Shunt Signals
shall lock and detect the points in the Route and prove that the tracks in the route excluding the berthing
track are clear and that the level crossing gates in the Route are clased and locked against the road traffic.
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7019, Where local control pancls are provided over a portion of the vard, the potats and signals of
that portion of the yard shall be operated as foliows :
{aj directly from the main control panel ; or
(b) from the local control panel after obtaining release from the main control panel ; or
{c) from the local control panel after operation of an cmergency switch. This cmergency
operation shall be suitably counted in a Counter.

7.120. Suitable indications shall be provided on the control pancl for points, track sections, routcs,
signals including Calling-on Signals, * A° Markers, level crossings, train  approach, power supply
cancellation, slot and crank handle interlocking, ete., as required.

SECTION “ 1.7
Requirements of Signalling Circuits using Elcctronic Equipment
The following fail-safe principles shall be incorporated in the design of the equipment ;-

7.121. Component failure shall be self-detecting by way of causing a signal to display a most
restrictive aspect us far as practicable.

7.122. Failure of components which arc not sclf-detecting shall not cause any unsafe tailure ot the
equipment. Even simultaneous failures in different c>mponents which are not sclf-detecting shall not
cause any unsafe failure of the equipment.

7.123. All fail-safe circuits shall work on continuous energisation principle such that open circuits
in wiring, relay contacts, etc., or loss of power supplies shall not cause unsafe conditions.

7.124. Common return shall not be used for vital circuits.  In vital circuits, the final stage shall use
fail-safe signalling relays. A transformenr isolation shall be provided between the final stage fail-safe
signalling relay and the electronic device preceding it. The D. C. power supply shall not have any galva-
nic connection with the coil of the final stage signalling relay.

Caiay

7.125. All electronic equipment shall have a long Mean Time Between Failures (M. T. B. F.). Dupli-
cation of components and parts of equipment or modules may be resorted to for improvement of the
reliability where necessary. Where componeats/parts modules arc duplicated, it is desireable that
provision may be made for cross checking the performance of one sct by the other set and vice-versa AN

\

7.126. Due consideration shall be given to the cffects of faults in fail-safe electronic equipment to \
allow open or short circuit or earthing conditions and variation in component valucs duc to ageing,
replacement of {aulty component with new components of specified tolerance, etc. Safety shall not be
imnaired as a result of multi-terminzl devices failing-either open circuit, short circuit or with partial short
circuit between any pair of terminals or earthing.

7.127. Special care shall be taken in the design of amplifier circuit to climinate the possibility of
self-oscillation. It is desirable that loss of safety requirements iz not caused should the amplifier go into
self-oscillation due to any unforeseen contingency.

7.128. Where specific frequencics are used for safety circuits, particular care shall  be taken to ensure
that the frequency generating equipment js producing only the desired frequency signal.  Verification shall
be carried out using passive tuned filters in scries with each frequency source.

7.129. The physical construction of fail-safe equipment shall be designed to climinate the possibility
of external objects causing short circuits between combinations of terminals in vital circuits. This may
be achicved for example, by adequate separation of terminals, and by the fitting of protective shrouds where
necessary.

7.130. For the consideration of the fail-safe feature of en electronic safety signalling device, lailure
of one component for all the modes of probable faults indicated in paragraph 7.126, onc at a time shall
be considered. If the failure of the component under examination is not self-detecting, then simulta-
neous failure of other associated components shall be considered.
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SECTION N’
BLGCK INSTRUMENTS
General requirements

7.132. Construction and Type:

7.132.1. All block instruments shall be of robust construction and of a type approved by the
Commissioner of Railway Safety. ' :

. 7.132.2. On sections where A. C. voltages are induced due to power line parallelism, suitable block
instruments with appropriate protecive measures shall be provided. The immunity limits of various types
of block instruments are specified in Chapter XVIII. '

) 7.132.3. Block instruments shall normaily be worked on physical conductors. Under special
instructions, biock instruments may be worked on radio rewy systems with appropriate secutity
features. :

7.133. Lightning Discharger. —All instruments shall be provided with lightning disché,rgef to approved
specification. Where a return line wire is used ,lightning discharger must be installed on both wires.

7.134. Prevention of irregular operations.—There shall not be any opening giving access to the in-
terior of the instrument through which it is possible to operate the mechanism by any irregular means.

7.135. Locking and sealing facilities.—Facilities shall be provided for locking and sealing the instru-
ments. The doors of the instruments giving access to the internal mechanism shall be provided with a
double lock, the key of one of which shall be in the custody of the Station Master on Duty and the key of
the other will be with the Elctrical Signal Maintainer in charge of the maintenence of Block Instruments.
It shall not be possible to open the door of the Block Instruments without the co-operation of both the
agencies. : ,

7 136. Prevention of unauthorised operation.—A lock or other device shall be provided to enable the:
Station Master on duty to prevent unauthorised manipulation of the instrument during his absence.

7.137. Tsolation of telephone circuit.—Telephone instrument shall be provided in conjunction with
block instruments. It is desirable that the condenser or other means provided for isolating the telephone
circuit from the instrument circuit is located within the instrument or in such a way as to be inaccessible
for outside interference. : .

7.138. Bell push.—A Bell push button or a bell plunger shall be provided on the instrument for
exchange of bell codes.

2 327».‘1’39. A separate battery shall be used for cach Block instrument.  This battery shall only feed the
Block Instruments and not any other circuits. The battery housing shall be tocked and sealed.

7 140. Tokenless Block Instruments worked on physical conductors shall be worked on metallic return
circuits.

Special requirements of Single Line Block Instruments
7 141. Fixed Indications.—The instruments shall be provided with visual indication clearly giving the
following indications :— :
(i) When the instruments are normal and there is no train in the block section, © Line Closed ™
at both the stations.
(ii) When Line Clear for a train to leave the Block station in rear has been given, Train Coming
From >’ at the receiving station.

(iii) When Line Clear for a train to leave a Block station has been received from the Block station
ahead,  Train Going To ” at the sending station.



53 7. 142

142, Cerrept Indieator. A0
indicate incoming and outgeing hine cu

indicating the polarity of curient, shali be provided 0

7143, Operation:

7143, 1. Train Going To 7 and © Triin CFrom T The instrwmicnts shall be such that the
co-operation  of the Station Master at the othwy end of the section shall be necessary. Even with the
ca-operation® of the Station Master at the other end. the Station Master has to go through one or more
definite moving operations on the instrument in addition to working of bell plunger.—

(a) before he can grant Line Clear to the Station Master at the other end of the section to release
a teken, or

(b) before he can obtain Line Clear and extract @ token.

7 1432 ** Line Closed *— Both the instruments shall be restored to normal before a further opera-
ion of sciting the instrument to * Train Going To /" Train Coming From  ¢can be carried out. - It shall
not be possible for the instruments at either end of the section to be restored to normal without the
tive features indicated in para 7.143. 1.

co-opera

7.144. Operation of < Line Clear ** receiving and granting mechanism.— It shall not be possible for the
mechamism  which permits a © Line Clear ™ to be received and that which permits a «* Line Clear ” to be
granted to be in operation at the same time.

7 145. The instruments that is sct to “ Train Going To ” for initiating a train movement shall be the
first one to be restored to * Line Closed ™ on complete arrival of the train at the receiving station.

7.146. Extraction of token.—It shall be possible to extract one token only when the instrument has
been set to < Train Going To . It shall not be possible to change the * Train Going To ” condition
until the token has been inserted in one of the instruments of the Block section. '

7.147. Token instruments shall be so installed that a token of one block section cannot be placediin
the instrument of an adjacent section and preferably such that if the token is over-carried, it eannot be placed
in an instrument at the next station. :

7 148. The tokens of each section shall be engraved with the code name of the stations at both ends of
the block section and with a serial number. :

Special requirements of Single Line Tokenless Block Instruments

7.149. Fixed Indications.—In addition to the fixed indications specified in paragraph 7.141 the
instrument shall be provided with means to indicate * Train On Line > at both the sending and receiving
stations when a train has entered the block section. :

7.150. Immunity from extranecus currents.—Single Line tokenless block instruments shall work on
coded impulse/frequency modulated current system so as to be immune from the effects of extraneous
currents. . :

7.151. Operations—Handle type tokenlesé Block Instruments:

7.151.1. “Train Going To” and “ Train Coming From’—The instrument shall be such that
even with the co-operation of the Station Master at the other end of the section, the Station Mgster has to
go through one or more definite moving operations on the instrument in addition to the working of bell

plunger—
(2) before he sets his instrument to ““ Train Coming From ”.

(b) before he sets his instrument to * Train Going To ™.
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7.151.2. * Train On Line "—Meauns shall be provided to ensure that the instruments are set to
“Train On Line™ automatically by the entry of the train into the block section and maintained in that
position until the train has cleared the block section. This indication shall be in addition to the * Train
Going To ™ or " Train Coming From 7 indications of the handle.

7.151.3. ¢ Line Closed >’~—Both the instruments shall be restored to normal before a further
© operation of setting the instrument to “* Train Going To 7/ Train Coming From ™ can be carried out. It
shall not be possible for the instruments at either end of the section to be restored to normal -without the. co-
operative features enumerated in para 7.151.1.

7.152. Operations—Push Button Tokenless Block Instruments :

‘ 7.152.1. “ Train Going To ** and ** Train Coming From *’.—The co-operation of the Station Master
at the other end of the section may be dispensed with. The instrument shall be such that a button in addition
to the bell button shall be operated for *“ Train Going To.” position. ’

7.152.2. “ Train On Line *—Means shall be provided to ensure that the instruments are set to * Train
On Line 7 automatically by the entry of the train into the block section and maintained in that position
until the train has cleared the block section. This indication shall be in addition to the * Train GeingTo ™
or * Train Coming From ” indications.

7.152.3 Line Closcd.—Both the instruments shall be restored to noermal before a further - operation
‘of setting the instrument o “Train Going To ”’/* Train Coming From * can be carried out. The instru-
ment shall be such that a button in addition to the bell button shall be operated by the receiving station for

setting both the instruments to the “ Line Closed ** condition.  This featurc can be dispensed with where an
automatic device of closing the Block section is provided.

7.153. Operation of ‘ Line Clear *’ receiving and granting mechanism.—It shall not be possible for the
mechanismi which pernuts a *“ Line Clear " to be received and that which permits a “ Linc Clear ™ to be
granted to be in operation at the same time. :

7 154. Tokenless block instruments shail be provided with—
(i) Audible indicators to warn the receiving station—
(a) when the train enters the block section at the sending station ;
and
(b) when the train has passed the Home Signal at the receiving staticn.

(ii) Shunting key suitably interlocked with the Block instrument for use as an authority for shunting
behind the Last Stop Signal and upto the opposing First Stop Signal.

Special requirements of Double Line Block instruments

7.155. Indicators for Up and Down Lines.—The Instruments shall be provided with Visual indicators
separately for Up and Down i ines to show the following three conditicns :—

(a) Line Closed
(b) Ling Clear.
(¢) Train On Line.
7.156. Current Indicator.—The indicators provided as per paragraph  7.155 may also serve as the
current indicators. ,
7.157. Operation before granting or receiving Line Clear.—The instrument shall be such that the Station

Master has to go through one or more definite moving operations on the instrument besides working the

bell or plunger before he can grant Line Clear.
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7.15%. Audible Indicator..—Where required, the instruments may be provided with audible indicators --
{a) to warn the receiving station when the train has passed the Home Signal. and

(b) to warn the sending station when the train has passed the Last Stop Signal.

7.159. Non-Co-operative type instruments.—Non-Co-operative type double tine block instrumants shall
work on a system of coded currents. :

7.160. The requirements indicated in paragraphs 7.155 and 7.158 will apply to these instruments.
In addition, the following shall be provided in these instrumentis - - .

(i) Automatic ** Train On Line ”.—Means to ensure the instruments are set to ** Train On Line
position automatically by the entiy of the train into the bleck section and maintained in that position
until the train has passed the Home Signal at the receiving station and the instrument set to “ Train
Closed ” condition.

(i) Audible Indicator.—Audible Indicator to warn the recciving station when the train  enters
the block section af the sending station.

(iii) Shunting Keys.—Two Shunting keys, one for each line, suitabiy interlocked with the block
instruments for use as an authority for shunting in the block section.

7.161. Use of track circuits for proving block section to be clear.—On sections where use of track
circuits for proving the block section to be clear is to be introduced, the following equipment shall be
provided.— - :

(a) ‘A track circuit or circuits extending from the Last Stop Signal of the block station at oﬁe
end of the block section to the other end of the block section. 1

(b) An indicator in each block station to show whether the block section is occupied or not.

(c) A control to ensure that the Last Stop Signal of the block station in rear is automatically
repla;\ced to * ON’° by the passage of a train and maintained in that position until the train has cleared the
block section.

(d) A control to ensure that the First Stop Signal is automatically replaced to ‘ ON’ by the
passage of the train. :

(e) On single line, a control to ensure that the opposing Last Stop Signals of the Bl cti
> HIe, ¢ ng gnals ock sectior
cannot be taken * OFF’ at one and the same time. echion

SECTION “ P~
Automatic signaiiing

7.162.. Automatic Block System on Double line.—Automatic Block is a system in which the move-
ment of truins is controlled by Stop Signals which are operated automatically by the passage of trains past
the Signals.  No cutomatic signal shail assume * OFF * aspect unless the Line is clear not only u topthe
Stop Signul ahexd but-also for an adequate distance beyond it. Except under approved spec?al i};\struc-
tions, this adequate distance of overlap shall not be less than 120 metres. )

7.163. Automatic and Semi-Automatic Stop Signals on D>-ble Line :—

7.163.1. The automaiic Stop Signal which governs entry into an Automatic Signalling section is
a multiple aspect colour light signal which is not dependent upon manual operation but isgcont lled
auton.ntnc.ill_\;' by the passage of a train into, through and out of the Automatic ‘Signalling section ;?h;?h
the Signal governs. This Signal shall normally dispiay the * OFF * aspect but shall automatically as m
the{"l OhN * aspect xmmelaiateliy a train enters the Signalling Section. The * ON ’ aspect shall be m)ain:;g:g
until the train passes clear ! i its overla e Si ¢ =
matically, passe of the section and its overlep when the Signal shall assumhe ¢ OFF aspect auto-
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ed Signals wlich require manual contrel cach time they are taken “ OFF ~ are called

A fixed signad having both manual and track circuit contrels and wiich is capable
of being operated cither as an Auton: .iic Stop Signal or a Manual Stop Signal, as required, is called a
Semi-Automatic Stop Signal.  The Serad Automatic Stop Signal when working as an Automatic Stop
Signal shall conform to an Automatic Stop Signal in ali matters releating to its functioning including its
normal aspect.  Similarly, a Semi-Automatic Stop Signal when working as a Manual Stop Signal shall
conform to Manual Stop Signals in afl matrers including its normial aspect. A control may-be provided
to make a Semi-Automatic Stop Signal to work either as an Automatic Stop Signal or as o Manual Stop
Signal as 1equired.

7.163.3. Signals shall be so spaced @ to meet the operating requirements ol the seciion. At the
same time the distance between signals shall not be so great as to cause serious repercussions during
failures or so small as to provide inadequate braking distance. 1f the distance between the caution
and danger aspects in the case of three aspect signalling or attention and danger aspects in the case of four
aspect signalling is less than the braking distance of a train, the spezd of that train shall be so regulated
as to bring the braking distance within the abovementioned signal spacing,

7.164. Automatic Block System on Single Line :

7.164.1. Automatic Block System on Single Line is a system in which the movement of trains
is controlied by fixed signals which may be Manual Stop Signals or Automatic Stop Signals or Semi-
Automatic Stop Signals. : ‘

7.164.2. Manual Stop Signals shall be monually operated multiple aspect coiour light signals
which shall assume ON’ aspect automatically on the occupation of the section ahead but shall assume
¢OFF * aspect only when on clearance of the relevant section they are operated manually. '

7.164.3. Automatic Stop Signals which shall be multiple aspect colour light signals operate in
the direction of traffic established. = Such Automatic Stop Signals as are against the direction of traffic
exhibit ¢ ON ’* aspect. : : :

7.164.4. Semi-Automatic Stop Signais are capabie of being operated cither as Automatic Stop
Signals or as Manual Stop Signals as required.

7.165. Manual and Automatic Stop Signals on Single Line :

7.165.1. The line between two adjacent crossing stations may be divided into a series of Signal-
Jing sections and entry into each signalling section shall be controlled by a Manual Stop Signal or an Auto-
matic Stop Signal or 4 Semi-Automatic Stop Signal which must assume * ON’ aspect on entry of a train
into the section and be maintained in that position until the train has passed clear of the next Automatic
Stop Signal in advance or, when the next Signal is a Manual Stop Signal, an adequate distance bevond
it. The Signal that governs entry into the Block section shall be Manual or Semi-Automatic Stop Signal.

7.165.2. A Control shall be provided to establish direction of traffic and to ensure that conflic-
ting sigrals cannot be taken off and a suitable indicator provided to indicate the direction established. It
shall not be possible to change the direction ulnless the entire line between two crossing stations and the
overlap in the direction to be establish - are at * ON’ at either end. The mechanism of the controi ~hall,
in addition, be suitably approach locked. Except under approved special instructions, the overlap shall
not be less than 180 metres. '

7.165.3. Sisnals shall be so spaced as to meet the cperating requirements of the section. At the
same time. the distance between signals shall not be so great as to cause serious repercussions during
failures, or so small as to provide inadequate braking distance. If the distance between the caution and
danger aspects in the case of three aspect signals or attention and danger aspects in the case of four aspect
signals is less than the braking distance of a train, the speed of that train shall be so regulated as to bring
the braking distance within the abovementioned signal spacing.
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7.166.1. The line shall be provided with track circuits over its entire length and may be divided
sito a series ol Automatic Signalling Sections.  The track circuit for the overlap must be separated from
the track eireuits for the remaining portion of exch signalling section.

7.166.2. Track circuits shall also be provided on all passenger running lines as will as. other
reception lines between passenger lines including their connections to the main lines at all stations on
the Automatic Section including stations at cither end of the section. There shall be no gap between
the track circuits of the station and the track circuits of the Automatic Section.

7.167. Track indicator for Automatic Signalling on Single Line.—A track indicator shall be provided
al_cach station to indicate whether the block section is oceupied or not.

7.168. Markers :

7.168.1. Each Automatic Stop Signal shall be identified by its number and provided with a
Marker consisting of a white enamelled disc with letter * A ° in black.

7.168.2. A Semi-Automatic Siop Signal shall be provided with a Marker which shall show a white
iluminated letter * A7 against a black background when the signal works as an Automatic Stop Signal.

Such a Signal interlocked with a level-crossing shall be provided with an enamelled yellow disc with
letters © G 7 in black and an © A marker light. The * A ° marker shall be lit only when the gates are closcd .
and locked against road traffic.

When a Semi-Automatic Stop signal is required to protect a level crossing gate as also points, the
Signal may be provided with an illuminated ‘A G’ marker in addition to the illuminated A’ marker.

7.168.3. The illuminated markers of a Semi-Automatic Stop Signal shall preferably be repeated
at_the place of operation of the Signal along side the aspects of the Signal.

7.169. Provision in Graded Section :

7.169.1. Automatic Signalling shall not be provided on sections with heavy and continuous falling
gradients steeper than 1 in 80 unless the brake power of trains on the section is adequate to enable the
trains being stopped at each of the Automatic Stop Signals.

7.169.2. The suitability of Automatic Signalling on heavy and continuous rising gradients shall be -
decided in consultation with the concerned Departments duly taking into account the ability of a train .
to start after it has been stopped at an Automatic Stop Signal, .

7.170. Points and Crossings in Automatic Block Sections.—Emergency Cross-overs and Siding Points
in trailing direction shall be secured and locked in the normal position and the switches detected by Signals
reading over the Points. In addition, the Points shall preferably be approach locked. Cross-overs or
Points in he facing direction shall be provided with the equipment stipulated in para 7.131 and shall
be interlocked with signals which shall be approach locked. :

SECTION ‘Q°
Centralised Traffic Control
7.171. On sections where Centralised Traffic Control (C.T.C.) is to be installed, the following
cquipment shall be provided :—
(@) Centralised Traffic Control machine.
(b) Relay Interlocking at wayside stations which arc provided with Points.
(c) Code generation, transmission and recciving system and medium for transmission of

controls and indications.
8
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7.172
(d) Block Signailing.
(¢) Communication facilities between C.71.C. Centre and wayside stations and between
adjacent stations and preferably between way stations and signals in the block section.

(f) Communication between C. T. C. maintenance room and various locaticns and refay rcom
on maintenance circuit. :

7172, Centralised Traffic Control machiz>—

7.172.1. This may be of any of the following types, depending upon the requirements of the
Section :—

-(a) Machine with separate indication pane! and operating panel.
(b) Console-type machine having indication and operating panels.

(c) Machine with operating switches/buttons located in the track layout of the indication panel.

7.172.2. The machine shall be provided with track diagram on the indication panel to show the
complete track layout under Centralised Traffic Control and shall indicate the following :—

(i) The position of poiats and aspects of Signals, condition of rcutes, as required ; Whenever the
actual position of Points or the aspect displayed by the controlled signal or the condition of route is out
of correspondence with the position of relevant relays in the Control Office, the corresponding point,
signal or route indication on the indication panel shall, preferably, be flashing.

(ii) Points lock indications where necessary.—This indication shall be lit whenever the relevant
Point is not free to be operated.

(iii) Red Track indication lights to indicate the occupancy of various track circuited sections :—
These lights shall normally not be lit and shall be lit when the track is occupied. When the track is
occupied, the route light shall not be lit.

(iv) White indication to indicate that the route has been set and locked. The route indica-

tion shall be normally not lit and shall be lit when route has been set and locked. When the route is
occupied by a train, the relevant route indication on the track circuit concerned shall cease to

-be lit.

(v) An indication whenever local control is transferred to or emergency control is taken over
by any particular station. The indication shall be flashing when there is ‘ out of correspondence, with
the position of the relevant relays in the control office.

(vi) Where necessary, an indication when mains power at any controlled wayside station or
ocation fails.

(vii) Indications shall be available to indicate whether regular or standby equipment is in
operation.

(vii)) Where necessary, an indication whether standby generator is working at any location.

(ix) Station sclection ligkts for each station so that the controller may have visualindications
of the station where operations are carried out by him. It shall preferably be possible to call 2ll stations
simultaneousty.

(x) Tndication cycle fights to indicate when indication cycle is being received and point of origin
of the indication cycie.

(xi) Lights to indicate * Blocked * conditions of points, running lines and bleck sections, it
required.

required.
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(siii) 1t shall preferably be possitle to call the maintainers of all stations simultaneously.  The
‘ndication shall be flashing when there is out of correspondence between the commund and the corres-
ponding relays.

(xiv) General check facilities shall preferably be provided to enable the indication of all the
signalling functions at site like Points, Signais and Routes to be indicated one after another in sequence
ior updating the status. This shall be possibie through a single command. ft shall preferably be possible
to send such commands to all stations simultancously.

7.172.3. If necessary a supplementary track diagram may also be provided to show non-cent-
rolled Points.  Outlying Sidings, distance between Siations and any other information that may be neces-
sery for efficient operation.

7.172.4. Facilities shall be provided for blocking various Points, running lines in station yards
and block sections.  Arrangements shall be such that it is not possible to operate a blocked point or to
clear a Signal leading to a blocked section from the control office. Jacks and blocking plugs may be
used for this purpose and jacks may be provided in the supplementary track diagram.

7.172.5. Following controls, as necessary, shall be provided on the C.7T.C. machine through
switches/buttons -—
(i) For selection of the required station.
(ii) For setting up a route and clearing oi signals or putting back ol signals and cancelling a route
{iii) For operation of Points.
(iv) For clearing and putting back of signals.

(v) For bringing into operation standby or regular coding equipment at the control office and
at waey stations or locations.

(vi) For nanding over local control to stations and for taking back the control.

(vii) For re-checking the indications from various stations unless continucus scanning is provided
for indications.

(viii) For enabling the C. T. C. Operator to call the attention of staff at field locations and wa
side stations.

(ix) Indication Suppressors for each station where required.

(x) For initiating the transmission of code, if required separately.

(xi) For cancellation of stored code, if required separately.

7.172.6. Necessary indications may be provided on the C. T. C. machine to indicate whether code

system is functioning properly or not. Facility shall be provided for cutting out faulty stations/sections.
if a separate monitoring maintenance panel is provided, these indicationsand facilities may be provided on it.

7.172.7. An automatic train graph recorder may be provided where necessary to record the move-
ment of trains through the section. It should preferably also record the time whena controlled running
signal is cleared and the time a train arrives and leaves a station in a C. T. C. Section including the
terminal stations.

. . qeye . . . . . ~ " . . .
7.172.8. Train describer facilities for indicating the description of the trains in the C.T.C
section on the C. T. C. machine may be provided, where necessary.
7.173. Relay Interlucxing at way stations ' —

7.173.1. Stations operated from C. T. C. machine shall be provided with an approved type of
relay interlocking.
8A
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7.173.2. Staticn Mastr’s panel shall be provided at each station for—

(iy Operation of Points and Signals during failure of C. T. C. system or in an cmergency which
shall be possible witho:t the co operation of C. T. C. Operator.

(i) Operation of Points during shunting or mwaintenance which shall be possible only with the
co-operation of C. T. C. Opcrator.

(iii) Taking over of the local control for doing shunting at wayside stations which s all te
possible only with th: co-operation of C. T. C. Operator and shall ensure safety of train movements.
For taking over of emergency control operation, co-operaticn of C. T. C. Operator shall not be necessary.
Every cise of taking over emergency control shall be counted.

7.173.3. Siaing Points taking off the running lines at wayside stations or in the bleck section shaii be
provided with approved type of electric control and detection.

7.173.4. Station Master’s lock up key shall be provided on the local control panei to prevent
unauthorised operation of the panel.

7.173.5. General.—(i) Provision may be mad: in the remote control circuits so that controls can-
not be sent out for clearing conflicting signals.
(ii) Approach lighting of signals may be provided wherever necessary.

7.174. Block Working.——System of block working shall be Automatic Block for Single Line cr Double
Line, as the case may be. Where electric switch locks are provided on manually operated Peints in the
block section, arrangement shall be such that the electric lock can be unlocked only after an adequate time
interval after the relevant signals have been restored to * ON .

7.175. Code system and medium for transmission of control and indications ;

7.175.1. The capacity and design of the Code System shall be such that it will be capable of trans-
mitting codes without excessive delay not only at the time of installation but also with the increase in traffic
which can reasonably be expected during the period the system is likely to be in service.

Additional space may be provided in the C. T. C. equipment racks in the control office to take care
ol any possible future additions.

7.175.2. 1t shall be ensured that the delay in transmission does not affect the train operation and
where necessary, scction may be divided into two or more sub-sections for the purpose of remote control

7.175.3. Cycle counters may be provided in case of relay type code systems for counting the
number of cycles.

7.175.4. Relavs used in various circuits and coding equipment shall be of a type approved for the
purpose.

7.175.5. Electrovic cquipment used in the Codc System shall be designed for greatest possible
relinbility in service. El.ctronic cireuit ancillaries such as carrier repeaters, transmitters and receivers
and other circuits which are common for several stations shall be provided in duplicate. Facility shall be
provided for testing cach unit whenever required.

7.175.6. Fl-ct.onic cquipment shall be of solid state tvpe.

7.175 7. Steble power supply shall be arranged for the circuits which are rensitive to  Huctuatoins
in supply voliage. Design of circuits in electronic units shall be such that diift in component values shall

not cause failuresas far us possible and the comporcents shall be worked well within their rated limits.

7.175.8. Appropriate error detection features, where necessary, shall be incorporated in  the
design of high speed code system.
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7 175 9. Code transmission lines may be cither cables or line wires.  In both cases. the attenua-
tion shall be such as o ensure Tally satisfactory operation of the code system. The overhead line wire
cystem shall be designed so as to ensure satisfactory operation under afl weather conditions.  Cairier
cirenits may also be transmitted on V. H. FLo U HU P o Microwave radio hinks.

7.176. Communication facitities: —

7.176.1. I the voice communication system is superimposed on the code Jine itself, the design
of the system shall be such that speech communication and code system will not interfere with each other.

7.176.2. Where necessary, repeaters shall be provided to ensure satisfactery communication between
the C. T. C. Operator and various telephone locations on the section.

7 176 2 In the control office. a suitable loudspeaker, microphone and amplifier shall be provided
for C. T. C. Operator. In addition, conventional type of heud sets with plugs and jacke  shall alsc be
provided.

7.176.4. In addition to the telephone at Station Master’s Office, the telephones or jacks shall if
regiured, be provided at 1he Signal posts and in the relay rooms af the stations and in the instrument cases
in the scction,

SECTION ‘R’
Additional Requirements in 25 kv. 50 cycles A. C. Electritied Sections
7.177. The Signalling and Telecommunication cquipment in A, C. clectrilied areas i3 affected by

the Electric Traction System in the following manner:—

(a) Physical obstructions to the visbility of Signals and to the Signal and Point transmission
underground cables, etc., by overhead electrical masts and fittings.

(b) Induced voltages in Signalling equipment and circuits from high voltages and current in the
catenary.

(c) Voltage developed inthe rail by the flow of traction return current affecting equipment
connected to the rails.

7.178. Detailed requirements in 25 kV. 50 cycles A. C. electrified areas are enumerated in part 1.

Special requirements for Block Instruments

-

7.179. Block Instruments shall not be worked on overhead lines. They shall be connected to
underground cables as per approved drawings.

7.180. A block filter of an approved design shall be installed between the Single or Double Line
Block Instrument and the Cable Conductors.

7.181. When = block section originates at a station in clectrified area and terminates at a station in
non-electrificd area, Block instruments at both ends of such block scction shall be provided with block
filter in accordance with approved instructions.

7.182. The block telephone of Single or Double Line Block instruments shall not be werked on the
same cable conductor as the block instrument. It shall be worked on a separate pair of cable conductors.

7.183. Over single line sections, approved type ol Token and Tokeniess Block Instruments shall be
used . If the length of paraliclism does not exceed 1.5 kilometres. Push Button ToKenless Black Instru-
ments may be used.

7.184. Over Double Line Seciions, only approved tvpe of Block Instruments with block filters shall
be used.  Details of the type of instruments to be used are enu merated in Part 1.



