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(i) 

 

 

FOREWORD 
 

Indian Railway holds the major chunk of civil engineering assets in the country in the 
form of structure and railway track. Tracks were maintained by Permanent way staff 
by the track maintainers under the guidance of SSE/JE(P.Way). Safety of track is the 
prime responsibility of such track maintainer. 
 

CAMTECH has made a nice attempt to provide all the information about the “Basics 
of Signalling and protection of track” to the Track Maintainer, who has joined in the 
railway as initial posting as per revised training module approved by Railway board 
vide RBE 03/2024 letter No. E(MPP)2019/3/46 dated 09.01.2024. 

 

Efforts have been made to fulfil the requirement of induction course of track 
maintainer (T-9) Part 12: Basics of Signalling and protection of track. 

 

I hope this handbook will certainly prove to be a valuable source of technical 
knowledge and will be quite helpful for Track maintainer woring in engineering 
department in Indian Railway. 

 
 

 
 
 
 
CAMTECH/Gwalior      (AdarshKhare) 
Date: December, 2025    Principal Executive Director 
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(ii) 

PREFACE 
 
 

It is impossible to deal safe running of trains without signalingarrangement.Signaling 
is a method of conveying information. In the Railway system, the route for a train at a 
station is set by the station staff and the Loco pilot has no control over the route. 
Hence for the safety of train movement, the Loco pilot need to be advised regarding 
the route set for him, whether he is required to slow down or go at maximum 
permitted speed. Such procedure is carried out by means of Signaling. 

 

Railway Board vide RBE 03/2024 letterNo. E(MPP)2019/3/46 dated 09.01.2024 has 
approved the revised training modules for induction training course of Track 
Maintainers (T-9)of Indian Railway.  This booklet has been prepared to fulfil the 
requirement of Part 12: “Basics of Signalling and protection of Track” of induction 
course of track maintainer(T-9).  

 

Every effort has been made to make this booklet useful to track maintainer working 
in engineering department as per the training module for non gazetted employee of 
civil engineering department approved by Railway Board, T-9 induction course for 
track maintainer 

 

This booklet does not supersede any existing information on subject issued by 
Railway Board, RDSO, IRPWM and Indian standards available on the subject. This 
book is not statutory& contents are for the purpose of guidance only. Most of the 
data, sketch and information mentioned here are available in some form or the other 
in various books or printed matter. 

 

This booklet is the result of sincere efforts of ShriD.K.Shrivastava, SSE/CAMTECH, 
who collected and compiled information, data, etc. from different sources, and went 
through the complete text. 

 

We welcome valuable suggestions from our readers for further improvements. 

     
 
 
 
 
CAMTECH/Gwalior       (Deepak Mehra) 
Date: December, 2025      Director/Civil 
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(iv) 

संशोधन पᳶचयᲂ का ᮧकाशन 
ISSUE OF CORRECTION SLIPS 

 

इस ह᭭तपुि᭭तका के िलए भिव᭬य मᱶ ᮧकािशत होन ेवाली संशोधन पᳶचयᲂ को िन᳜ानुसार सं᭎यांᳰकत ᳰकया 
जाएगा :  

The correction slips to be issued in future for this handbook will be numbered as 
follows: 

केमटेक/2025/िस/ᮝैक मᱶटेनर के िलए ᮧवेश पाᲹᮓम भाग-12 बी.एस.&टी.पी./1.0/सीएस/XX 
ᳰदनांक_ 

CAMTECH/2025/C/Induction Course Track Maintainer Part -12/BS&TP/CS/# XX 
date_________________ 

जहाँ XX संबि᭠धत संशोधन पचᱮ कᳱ ᮓम सं᭎या ह ै(01 से ᮧार᭥भ होकर आगे कᳱ ओर)  

Where “XX” is the serial number of the concerned correction slip (starting from 01 
onwards). 

 

ᮧकािशत सशंोधन पᳶचया ँ
CORRECTION SLIPS ISSUED 

 

ᮓ.स.ं/ 

Sr. No.  

ᮧकाशन 

ᳰदनाकं/Date 

of issue 

सशंोिधत पृ᳧  स᭎ंया तथा मद स᭎ंया/ 

Page No. and Item No. modified 

 

ᳯट᭡पणी/ 

Remarks 
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1.0 INTRODUCTION 
 

Safety is the first & foremost criteria in Indian railway. It is impossible to deal safe running 
of trains without signalingarrangement.Signaling is a method of co
the Railway system, the route for a train at a station is set by the station staff and the Loco 
pilot has no control over the route. Hence for the safety of train movement, the Loco pilot 
need to be advised regarding the route set f
at maximum permitted speed. Such procedure is carried out by means of Signaling.
 
For safety of train working, the Railways follow a system of an interval between trains. This 
can either be a time interval, or a space interval. Indian Railways follow the system of space 
interval between two trains. The tracks are divided into sections. When a train is in a section, 
it is treated as blocked or occupied and no other train is allowed till the train has cleared 
section. The system of working of trains in these sections is called block working. In Indian 
Railways, Absolute Block system and Automatic block system are in use. 
 
There are instances when during repair and maintenance activity over a certain length
track, the train is required to stop at the site of work or train can pass over the work spot at 
restricted speed, this information is conveyed to the loco pilot through the protection of work 
site through the exhibition of Engineering signals/ indicat
 
1.1 SIGNALS IN INDIAN RAILWAYS

 
A "Signal", therefore, is a means to convey a particular pre
verbal form. Various methods are used to convey the meaning by "Signals" in a non
form as are used by Scouts, Policemen, road si
convey a definite information. The chart below gives the various forms that are being 
adopted. 
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Railway signaling is a system used to direct railway traffic and keep trains clear of each other 
at all times. Trains move on fixed rails, making them uniquely susceptible to collision. This 
susceptibility is further increased by the enormous weight and inertia of a train, which makes 
it difficult to quickly stop when encountering an obstacle. 
 
2.0 NEED FOR SIGNALLING IN RAILWAYS 

 
Signaling in railways has evolved for the following:  
 
(a)  Running trains safely by securing it`s intended path.  
(b)   Handle more trains effectively. 
(c)  Unambiguous & Timely Communication to Loco Pilot for regulating speed of train. 
 
The Train Loco Pilot is very much dependent on the aspect of the signal for controlling the 
speed of train. Various Equipments or Systems are used for achieving above objectives. 
These equipments are getting modernized over time with added benefits. We are aware that at 
Railway Stations, there are more lines (tracks) in the stations. These stations are designed to 
receive, stop & dispatch trains in accordance with a schedule / program by prioritizing 
movement of some trains over other trains. This is enabled by signaling system which 
ensures safety at stations as well as between stations. 
 
2.1 RAILWAY SIGNALING CONVEYS THE FOLLOWING 

 
(a) Timely information to Loco Pilot for regulating speed of his train. 

(i)  Information is conveyed by a signal showing various aspects.  
(ii)  Many signals are interlinked for giving advance information. 

(b) A signal ensures  
(i)  Physical clearance of intended path.  
(ii)  Securing various points in the path. 
(iii)  Closure of Level crossing gates. 
(iv)  No other train is moving in this path.  

(c) As the demand for Train Traffic (both for Passengers & Goods) continue to increase 
over a period of time, Signaling system has also been developed to handle increasing 
Train traffic.  

 
Thus Signals play a very vital role in safe Train Operations. 
 
2.2 TYPES OF SIGNALS(Ref: Para 3.02 of Indian Railways (Open Lines) General 

Rules, 1976) 
 
The signals to be used for controlling the movement of trains shall be  
 
a) Fixed, 
b) Hand signal 
c) Detonators and  
d) Flare signal. 
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3.0 FIXED SIGNALS 
 

The definition of "Fixed Signals" as given in the General Rules is "a signal of fixed location 
indicating a condition affecting the movement of a train and includes a semaphore arm or 
disc or fixed light for use by day and a fixed light for use by night”. 
 
Fixed signals are the most commonly used signals and are provided at fixed locations by the 
side of the track. These signals are used for receiving or dispatching a train or for shunting at 
stations. Signals are provided to keep a safe distance between two trains. Based on the type of 
movement they control, fixed signals are classified as Main or Running Signals and 
Subsidiary Signals. Signals are further classified by their type as: 
 
 Semaphore signals 
 Colour light signals  
 
Main signals govern the movement of running trains while shunt signals are one of the 
subsidiary signal govern the movement of trains while shunting (attachment or detachment of 
locomotives coaches or wagons at station).Main signals can be of two types:  
 
 Permissive signals  
 Stop Signals  
 

 
Figure-3/1 Fixed Signals 

 
Permissive /Distant Signals may be passed even in the “Normal” position, though at restricted 
speed and after observing precautions. 
 
Stop Signals when “ON” must not be passed by the Loco Pilot without a written authority. 
However, in case of certain Stop signals, Loco Pilot can pass following Signals at danger 
(ON) after observing prescribed precaution, are: 
 
(a)  Gate Stop Signal 
(b)  Automatic Signals  
(c)  Intermediate Block Signal 
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Figure-3/2 Permissible Signal 

 
3.1 MAIN SIGNALS 

 
3.1.1 SEMAPHORE MAIN SIGNAL 

 
Semaphore signals used on the Railways are in the form of a rectangular or fish tailed arm 
fixed to a vertical post. The arm is kept horizontal to the post to be easily distinguishable. By 
this arrangement the arm can be seen from a long distance on a clear day. Whenever the 
signal is required to convey some information:-  
 
Semaphore type Fixed Signals can operate in Indian railways either the "lower quadrant" or 
“Upper quadrant" in the left hand side of the track. 
 
Lower quadrant signal have two aspects and upper quadrant signal have three aspects. 
Different main signal and their aspect in semaphore signaling are illustrated below. 
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Figure-3/3 Stop Signal 

 

 
Figure-3/4 Permissive signals 

 
3.1.2 COLOUR LIGHT SIGNAL (CLS) 

 
Colour Light Signals consist of two or more different colour light mounted vertically, one 
over the other. Each consists basically of a bulb, and a focusing lens arrangement. The lens 
focuses the light into a powerful beam, to give good visibility during day as well as night. 
One bulb is provided for each aspect of the signal. Thus by choosing appropriate colors, two, 
three, or more aspects can be provided. In India presently 2, 3 and 4 aspect signals have been 
provided. The colors used are red, yellow and green. The fourth aspect used is “double 
yellow” when two yellow lights are displayed. Now a days LED signals are introduced in lieu 
of conventional lamps. 
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Figure-3/5Colour Light Signal (CLS) 

 
3.1.3 ASPECT AND INDICATION 

 
The aspect of a signal means its physical appearance. For example, a semaphore lower 
quadrant signal has two aspects – “ON” when the signal arm is horizontal, and “OFF” when 
the arm is lowered (45 deg.). It means that the aspect conveys its indication. In this case, 
“ON” indicates Stop, while “OFF” indicates Proceed. 
 
3.1.3.1 SEMAPHORE SIGNALS 

 
 A semaphore Multiple Aspect Upper Quadrant (MAUQ) signal can have three aspects. Such 
stop signals have an “ON” aspect indicating Stop, a caution aspect with the arm raised by 45 
deg. indicating Proceed cautiously and be prepared to stop at the next signal and a clear 
aspect it the arm raised to 90 deg. indicating Proceed at The Maximum Permissible Speed. 
 
3.1.3.2 TWO ASPECT & MULTIPLE ASPECT COLOUR LIGHT SIGNAL 

 
A signal must have at least two aspects to convey any meaning to the Loco Pilot. A two 
aspect stop signal can indicate to the Loco Pilot to either proceed or stop. As may be seen, in 
such a system, the Loco Pilot can only be given information about that particular signal. It is 
advisable to give advance warning to the Loco Pilot about the aspect of the next signal. This 
needs a third aspect, which can be provided with MAUQ or MACL signaling. Multiple 
Aspect signaling enables advance warning being given to the Loco Pilot of the aspect of the 
next stop signal. A Loco Pilot is fore-warned and thus can able to control train more 
confidently leading to improved safety. When 3 or 4 aspects colour light signaling is used, it 
is collectively called Multiple Aspect Color Light Signals (MACLS). 
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3.2 SUBSIDIARY SIGNALS 
 

In addition to the running signals, subsidiary signals are used for inter-yard movements such 
as attaching or detaching of wagons/engines, marshaling in which speed of the movement are 
low and confined to a small area and the line on which the movement is to be done may 
invariably be occupied by vehicles and as such the Loco Pilot has to exercise more caution. 
Moreover, as the movement is done in a smaller area, the visibility of the signal is not critical 
and low visibility is adequate. Also no pre-warning is necessary. Since visibility required is 
less, smaller types of signals can be used compared to running signals. 
 
Subsidiary signal may be of the following type. 
 
 Shunt Signal 
 Calling On signal 

 
3.2.1 SHUNT SIGNALS  

 
A shunt signal is placed either on a post by itself, or below a main signal on the same post. A 
shunt signal below a stop signal does not exhibit any light in the “ON” (Normal) position. 
 
A position light shunt signal is used in colour light signaling territories and exhibits two 
horizontal white lights in the “ON” position, and two inclined white lights in the “OFF” 
(Clear Aspect) position. No light is shown in the “ON” position, when placed below a stop 
signal. 
 

 
 
Figure-3/6 Position Type shunt signalFigure-3/7 Shunt signals when provided  

below starter signal 
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3.2.1.1 SEMAPHORE SIGNALS DISC TYPE SHUNT SIGNAL  
 

 
Figure-3/8 Disc type shunt signals in multiple aspects&LQ signalling 

 
3.2.1.2 MINIATURE TYPE SEMAPHORE SHUNT SIGNALS 

 

 
Figure-3/9 Miniature semaphore arm shunt signal 
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3.2.2 REPEATING SIGNALS 
 

When the distance at which a signal can be sighted is inadequate, another signal is provided 
at a location in rear of the main signal to repeat the aspect of the main signal. This is called a 
repeating signal. A repeating signal is provided with an “R” marker, and is treated as 
permissive signal. 

 
Figure-3/10 Repeating signal 

  
3.2.3 CALLING – ON SIGNALS 

 
A calling-on signal is a subsidiary signal and is provided below a stop signal (except 
Advanced Starter Signal). The loco pilot has to pull his train up to the foot of the concerned 
stop signal and halt completely. When the calling on signal taken “OFF”, it permits a Loco 
Pilot to draw and pass the concerned stop signal at “ON”. The Loco Pilot is required to 
proceed with caution, and be prepared to stop short of any obstruction. Calling on signals are 
generally provided at important stations where track circuiting is provided, to draw a train 
ahead in obstructed route or when failure of the track circuit results in failure of the main 
signal, though the route has been correctly set. A calling - on signal does not show any light 
in the “ON” position. 

 
Figure-3/11 Calling on signal 
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In the case of semaphore "Calling on" signal, it shall be miniature square ended arm painted 
white with red bar in the front and painted white with black bar in the back. The bars are 
parallel to the end of the arm. The Painting of a calling on signal with white is to distinguish 
it from a shunt signal miniature arm. 
 
By day the arm must be 
 
(a)  Horizontal in the 'ON' position; ‘ 
(b)  Inclined downwards to the horizontal in the 'OFF' position in the 2-aspect signalling 

territory and 
(c)  Inclined upwards to the horizontal in the OFF position in the multiple aspect signalling 

territory.  
 
By night the signal will display 
 
(a)  No light in the ON position; 
(b)  A miniature yellow light in the OFF position for 2-aspect lower quadrant; and  
(c)  A miniature yellow light in the OFF position for multiple aspect territory [(Refer 

Fig.3/12 and 3/13].  
 

 
Figure-3/12 Miniature semaphore type calling on signal in two aspects signalling 

 

 
Figure-3/13 Miniature semaphore type calling on signal in multiple aspects signalling 
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3.2.4 GATE SIGNALS 
 
Gate signals are provided to protect level crossing gates. These signals are provided at an 
adequate distance from the gate, and are provided with “G” marker plate. The marker consists 
of the letter “G” on a yellow circular disc. 

 
Figure-3/14 Gate signal 

 
3.2.5 AUTOMATIC SIGNALS 

 
Automatic signals operate automatically by the passage of trains. The track needs to be 
provided with continuous track circuiting, or axle counters. As the train proceeds, the 
occupation and clearance of the track is detected and causes the signal aspects to changes 
automatically. Automatic signals are provided with “A” marker plate. Automatic signals are 
provided under Automatic Block system working. 

 
Figure-3/15 Automatic signals  Figure-3/16 Intermediate Block Signals 

 
3.2.6 INTERMEDIATE BLOCK SIGNALS 

 
 In Absolute block system, to split a lengthy block section into two parts, Intermediate Block 
(IB) Signals are provided. (Fig 3/16) 
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4.0 HAND SIGNALS 
 
All hand signals shall be exhibited by day by showing a flag (Hand Signal Flag). As the name 
suggests, it is used to give signals to the train driver and instruct to act in various situation in 
day time. Hand signal lamps are used to give signals to the train dr
various situations in night time. Nowadays, Tri color LED torch is also used to give signals to 
the train driver and instruct to act in various situations in night time.
 

 

Figure 4/1 Hand signals (flag,lamp and LED torch)

4.1 EXHIBITION OF HAND SIGNALS
Lines) General Rules, 1976)

 
All hand signals shall be exhibited by day by showing a flag or hand and by night by showing 
a light as prescribed in these rules. During day a flag or flags s
signals. Hands shall be used in emergencies only when flags are not available. During night a 
hand signal shall normally be given by showing a red or green light. A white light waved 
violently shall be used as a Stop signal on
"Red or green light shall be either a static or flashing type".
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EXHIBITION OF HAND SIGNALS(Ref: Para 3.52 of Indian Railways (Open 
Lines) General Rules, 1976) 

All hand signals shall be exhibited by day by showing a flag or hand and by night by showing 
a light as prescribed in these rules. During day a flag or flags shall normally be used as hand 
signals. Hands shall be used in emergencies only when flags are not available. During night a 
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4.2 STOP HAND SIGNAL(Ref: Para 3.53 of Indian Railways (Open Lines) General 
Rules, 1976) 

 
Indication:Stop dead 

 
Figure-4/2(a) Stop hand signal in day time 

  
 

 
Figure-4/2(b) Stop hand signal at night 

 
4.3 PROCEED HAND SIGNAL(Ref: Para 3.54 of Indian Railways (Open Lines) 

General Rules, 1976) 
 
Indication: Proceed 
 

 
Figure-4/3(a) Proceed Hand Signal in day time 

  

How given by day: 
By showing a red flag or by raising 
both arms with hands above the head 
as illustrated in figure 4/2(a). 

How given by night: 
By showing a red light or by violently 
waving a white light or horizontally 
across the body of the person 
showing the signal as illustrated in 
figure 4/2 (b). 

How given by day:  
By holding a green flag or by holding 
one arm steadily as illustratedin 
figure 4/3 (a). 
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Figure-4/3(b) Proceed Hand Signal at night 

  
4.4 PROCEED WITH CAUTION HAND SIGNAL (Ref:  Para 3.55 of Indian 

Railways (Open Lines) General Rules, 1976)  
 
Indication: Proceed slowly reducing speed further if the signal is given at a progressively 
slower rate. 

 
Figure-4/4(a) Proceed with caution Hand Signal in day time 

  

 
Figure-4/4(b) Proceed with caution Hand Signal at night 
 
Note: - When the speed is to be reduced further, this signal shall be given at a slower and 
slower rate and when a stop is desired, the Stop hand signal shall be shown 
  

How given by night: 
By holding a green light steadily as 
illustrated in figure 4/3 (b). 
 

How given by day: 
By waving a green flag vertically up 
and down as illustrated in figure 
4/4(a) 

How given by night: 
By waving a green light vertically 
up and down as illustratedin figure 
4/4 (b). 
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4.5 BANNER FLAGS (Ref: Para 3.57 of Indian Railways (Open Lines) General Rules, 
1976) 

 
A banner flag is a temporary fixed danger signal, consisting ofa red cloth supported at each 
end on a post and stretched across theline to which it refers. 
 

 
 

Figure-4/5 Banner flag 
 

4.6 KNOWLEDGE AND POSSESSION OF HAND SIGNALS (Ref: Para 3.58(1) & 
(3) of Indian Railways (Open Lines) General Rules, 1976) 

 
Every railway servant connected with the movement of trains, shunting oparations, 
maintenance of installations and works of any nature affecting safety of trains shall have  
 
a. A correct knowledge of hand signals. 
b. The requisite hands signals with him while on duty and keep them in good working 

order and ready for immediate use. 
 
A red flag and a green flag by day or a lamp, which is capable of showing red, green and 
white lights by night, shall constitute the requisite equipment for hand signalling. 
 
5.0 DETONATORSIGNAL (Ref: Para 816 of IRPWM 2024 & Para 3.59 of Indian 

Railways (Open Lines) General Rules, 1976) 
 

5.1 DESCRIPTION OF DETONATING SIGNAL(Ref: Para 3.59 of Indian Railways 
(Open Lines) General Rules, 1976) 

 
Detonating signals, otherwise known as detonators or fog signals, are appliances which are 
fixed on the rails and when an engine, a vehicle passes over them, they explode with a loud 
report so as to attract the attention of the Loco Pilot. 
 
5.2 USE OF DETONATORS (Ref: Para 816(3) of IRPWM 2024) 

 
The staff in possession of detonators shall not make any improper use of them. All Engineers 
are responsible to ensure that the staff working under them know how and when to use 
detonators.  
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5.3 METHOD OF USING DETONATORS(Ref: Para 816(3) of IRPWM 2024 & Para 
3.60 of Indian Railways (Open Lines) General Rules, 1976) 

 
A detonator when required to be used shall be placed on the rail with the label or brand facing 
upwards and shall be fixed to the rail by bending the clasps around the head of the rail. 
Detonators should not be placed on the rail joint and sleeper spacing, but put on the rail 
where there is a sleeper at the bottom. 
 

 
Figure-5/1 Detonator 

 
5.4 PLACING OF DETONATORS IN CASE OF OBSTRUCTION(Ref: Para 3.62 of 

Indian Railways (Open Lines) General Rules, 1976) 
 

Whenever in consequence of an obstruction of a line, it is necessary for a railway servant to 
stop approaching trains, he shall proceed, plainly showing his Stop hand signal, to a point 600 
metres from the obstruction and place on the line one detonator and then proceed to a point 
1200 metres from the obstruction and place on the line three detonators, about 10 metres 
apart from each other. 
 
If the said railway servant is recalled before the obstruction is removed, he shall leave down 
three detonators and, on his way back, pick up the intermediate detonator. 
 
5.5 REPLACEMENT OF DETONATORS ON THE LINE(Ref: Para 3.63 of Indian 

Railways (Open Lines) General Rules, 1976)  
 

Every railway servant placing detonators on the line shall see that they are, when necessary, 
replaced immediately after a train has passed over them. 
 
5.6 LIFE OF DETONATORS(Ref: Para 816(5) of IRPWM-2024) 

 
The normal life of detonators is five years. 
 
5.7 SAFETY RANGE FROM DETONATORS (Ref: Para 816(7) of IRPWM-2024) 

 
No person should be allowed within a radius of 45 metres from the detonators to be exploded; 
the engine crew shall remain well within the cab. In practice, splinters from detonators when 
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exploded seldom fly in a direction to the rear of the wheel, which detonates them. Staff 
should therefore, when observing the safety radius, place themselves, as far as possible on the 
rear side. 
 
When a railway servant has placed one or more detonators on the line, he mustwithdraw 
beyond the safety radius of 45 meter from the detonator or detonatorsbefore they are 
exploded by an approaching engine or train. 
 

 
 

Figure-5/2 Safety range of Detonators 
 

5.8 CARE AND CUSTODY OF DETONATORS (Ref: Para 816(1) of IRPWM-2024) 
 

1. Protection from Moisture 
o Detonators must be kept free from dampness. 
o They should be stored in tin cases lined with paper, with a layer of waste 

cotton placed at both the bottom and top to prevent contact with metal 
surfaces. 
 

2. Storage Limit 
o Not more than 10 detonators shall be stored in one tin case. 

 
3. Storage Conditions 

o Tin cases should be placed inside wooden boxes and stored in dry, well-
ventilated locations. 

o They must not be kept in contact with brick walls, damp wood, chloride of 
lime, or disinfectants, and must be protected from steam, vapours, and 
humidity. 
 

4. Handling of Unexploded Detonators 
o As far as possible, unexploded detonators should not be sent as a 

consignment through transportation channels. 
o They should be carried personally by the responsible staff or a messenger, 

ensuring safe and direct handling. 
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6.0 FLARE SIGNAL  
 

Flare signals (also known as fusees) are used as a warning to approaching trains, especially in 
situations like track defects or obstructions. Three flare signals are used on double/multiple 
lines, ghat sections, and in automatic block territories, while one is used on single-line 
sections. These signals are crucial for ensuring the safety of train operations by alerting 
drivers to potential hazards. 
 
They are primarily used in situations where visibility is impaired, like in ghat sections, 
tunnels, or during bad weather conditions.  
 
During the night, a red lamp is placed prominently, and during the day, a red flag is used in 
the same manner as a flare signal.  
 
7.0 SYSTEM OF WORKING IN INDIAN RAILWAYS 

 
For safety of train working, an interval is kept between two trains. Either a time interval or 
space interval is to be kept between two trains following each other on the same line.  
 
The system followed by Indian Railways uses a space interval between trains. The entire 
stretch of a Railway line is divided into sections, and when a train enters a section, it is 
“blocked” for all other trains. Another train is allowed to enter this section only after the first 
train has cleared the section. These sections are called Block sections, and the system of 
working is called Block working. 
Trains are permitted to enter the block section, after receiving permission to do so. Stations 
are provided at the two ends of a section and are called Block Stations. These are provided 
with signals to control entry into the block sections. In automatic working, entry to such 
sections is controlled by signals which operate automatically by passage of trains. 
 
To control movement of trains between two block stations, special instruments are provided 
between the block stations to grant permission for a train to proceed from one station to the 
other. These instruments are called Block Instruments. 
 
7.1 SYSTEMS OF BLOCK WORKING 
 
The following systems of block working are as per General Rules. 
 
 The absolute Block System 
 The automatic Block System 
 The Following Train System 
 The Pilot Guard System 
 The Train-staff and Ticket System 
 The One Train Only System 
 
In Indian Railways only the Absolute Block system and the Automatic Block System are in 
use. Before going into the details of these two systems, the station limit and block section 
should be discussed. 
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7.2 STATION LIMIT 
 

Station limits means the portion of a railway which is under the control of a Station Master 
and is situated between the outermost signals of the station or as may be specified by special 
instructions. 
 
7.3 BLOCK SECTION 

 
Block section means that portion of the running line between two block stations on to which 
no running train may enter until Line Clear has been received from the block station at the 
other end of the block section. 
 
7.4 ABSOLUTE BLOCK SYSTEM(Ref: Para 8.01 of Indian Railways (Open Lines) 

General Rules, 1976) 
 

In the Absolute Block System, the line is divided into sections, with stations at each end of 
the section. The stations are called block stations. The portion of the line between the two 
block stations is called the “block section.” Line Clear” refers to the permission given from a 
station to the station at other end for a train to leave the rear station and approach the advance 
station. 
 
In the Absolute Block System no train is allowed to leave a block station, unless 
 
a)  Line clear has been received from the station in advance, and 
b)  On double lines, route shall be cleared, not only up to the first stop signal, at the 

receiving station but also for an adequate distance beyond it; 
c)  On single lines, route is clear of trains running in the same direction, not only up to the 

first stop signal at the receiving station, but also for an adequate distance beyond it, and 
is clear of trains running in the direction towards the block station to which such line 
clear is given. 

 
The adequate distances referred to in paras above, shall not be less than  
 
(i)  400 meters in the case of two aspect signaling, and 
(ii)  180 meters in the case of multiple-aspect signalling. 
 
7.5 AUTOMATIC BLOCK SYSTEM(Ref: Para 9.01 of Indian Railways (Open Lines) 

General Rules, 1976) 
 

In the Automatic Block System, signals are actuated automatically by the passage of trains 
control entry into the sections which are termed as automatic sections. At a station, 
movement of trains are so controlled by signals that a safe distance is always kept between 
two trains. 
 
On Double Line Sections – 
 
(a) The line is required to be provided with continuous track circuiting or axle counters, 
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(b) The line between two block stations is divided into a series of automatic block 
signaling sections, the entry to which is governed by a stop signal, 

(c) The track circuit or axle counter so control the stop signals governing entry into an 
automatic block section that the signal does not assume an “OFF” aspect unless the line 
is clear not only up to the next stop signal but also for an adequate distance beyond it.  

(d) The track circuit/ axle counter must place the signal to “ON” as soon as the train passes 
the signal. This adequate distance, normally, must not be less than 120 meters. 
 

 
Figure-7/1 Automatic Block System 

On Single Line Sections – 
 
(a) The line is required to be provided with continuous track circuiting, or axle counters, 
(b) The line between two block stations is divided into two or more automatic block 

sections, by providing Stop Signals, 
(c) The direction of movement is established by obtaining line clear from the station in 

advance, 
(d) it shall not be possible to obtain line clear unless the line is clear, at the block station 

granting line clear, not only up to the first stop signal, but for an adequate distance 
beyond it. 

(e) Trains are started from one block station to another, only after the direction of 
movement is established, 

(f) After the direction of movement is established, the movement of trains, into and out of 
an automaticblock section, is controlled by the concernedautomatic stop signal, which 
shall not assume an“OFF” aspect, unless the line is clear up to the nextautomatic stop 
signal. Where the next stop single isa manual signal, the line is required to be clear upto 
an adequate distance beyond the manual signal. 

(g) All stop signals against the direction of movement must be at “ON”. 
(h) The adequate distance is required to be not less than 180 meters. 
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8.0 ENGINEERING WORKS ON RUNNING LINES (Ref: Para 805 of IRPWM -
2024) 

 
Engineering works can be broadly divided into three categories – 
 
Category 1:Works of Routine Maintenance, requiring no speed restriction, not 
necessitating exhibition of hand signals and involving no danger to trains or traffic. These 
include works of routine maintenance such as through packing, picking up slacks and 
overhauling of track etc. 
 
Category 2:Works of short duration 
 
(a)  Works such as casual renewals of rails and sleepers, adjustment of creep and 

lubrication of rail joints which are completed by sunset of the day of commencement 
and no restriction of speed thereafter is required, are termed “works of short duration”.  

(b)  Hand-signal and banner flags and fog-signals shall be used at specified distances to 
protect the trains.  

 
Category 3:Works of Long Duration 
 
(a)  Works such as relaying and deep screening of track, bridge construction, diversions 

which extend over a few days or weeks during which period a continuous restriction of 
speed is to be in force, are termed as “works of long duration”.  

(b)  Temporary engineering fixed signals shall be used at specified distances to protect the 
trains. These works should be carried out to a programme, about which all concerned 
will be advised in advance. 

 
9.0 PROTECTION DURING SHORT DURATION WORKS (Ref: Para 806 of 

IRPWM –2024) 
 

9.1 Protection in block section and procedure for passing of trains 
 

Before commencing any work of such category the JE/SSE/P.Way or authorised Railway 
servant should issue a notice to the Station Master/Block-hut in-charge at each end of the 
Block section and obtain their acknowledgment. Depending as to whether the train is to be 
passed through the work site after stopping or at a restricted speed, the line should be 
protected in the following manner. 
 
9.1.1 When the train is required to stop at the site of work (in Block section)  

 
 Post a flagman with hand signals at a distance of 30 metres in rear of the place of 

obstruction, to show stop hand signals. 
 Post a flagman with hand signals and place a banner flag across the track at a distance 

of 600 metres in rear of the work. The flagman will show stop hand signals. 
 Post a flagman with hand signals and detonators at a distance of 1200 metres in rear of 

the work. The flagman shall fix three detonators on the line 10 metres apart and stand at 
a place not less than 45 metres from the three detonators, from where he can obtain a 
clear view of the approaching train.He will show stop hand signals. 
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 The man at the site of obstruction shall give proceed hand signal to indicate to the 
Driver, when he may resume normal speed after the train has been hand signalled past 
the obstruction. 
 

 
 

 
Figure-9/1(Ref: Annexure - 8/1 of IRPWM 2024) 

 
9.1.2 When the train can pass over the work spot at restricted speed in block section  

 
The following protections should be adopted in the above cases – 
 
 Post a flagman exhibiting caution hand signals at a distance of 30 metres from the place 

of obstruction. 
 Post a flagman exhibiting caution hand signals at a distance of 1200 metres for Broad 

Gauge from the place of obstruction.  
 Post an intermediate flagman with hand signals at a distance of 600 metres for Broad 

Gauge from the place of obstruction. He will also place a banner flag across the track.  
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 The intermediate banner flag must be kept across the line until the speed of the train has 
been reduced, after which the banner flag shall be removed and the train hand signalled 
forward.  

 The railway servant at the site of work should give proceed hand signals to indicate to 
the Driver, that he may resume normal speed after the train has been hand signalled 
past the site of work. 
 

 

 
Figure-9/2(Ref: Annexure - 8/2 of IRPWM 2024) 

 
The following points should be kept in view, while protecting the track in the cases 
mentioned in Para 9.1.1 and 9.1.2 above: 
 
 On single line, the line must be so protected on both sides of the work.  
 At places where there are curves or falling gradients and at times of poor visibility the 

distances laid down in para 9.1.1 and 9.1.2 above may be suitably increased wherever 
necessary and intermediate flagman posted to relay hand signals. 
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 The location of the banner flag, detonators and hand signals should be so selected as to 
avoid stopping of trains, as far as possible, on continuous steep rising gradients. 

 If in an emergency, it becomes necessary to carry out such works at night, the 
provisions for protection of line as detailed in para 9.1.1 and 9.1.2 above  must be 
complied with except that red light must be exhibited in the direction of approaching 
trains in place of red hand signalling flags and banner flags. 

 
9.1.3 Works to be carried out in station limits 

 
 No work should be commenced on running line at a station without the written 

permission of the Station Master and until the relevant signals have been placed at 
‘ON’. 

 Before commencing a work on a line which can be isolated from the other running 
lines, the JE/SSE/P.Way should ensure that the line has been isolated and retain the 
keys of locking device in his possession. Where isolation is effected by the setting of 
points, they must be locked by means of clamps or bolts and cotters. 

 Before commencing work on a line which cannot be isolated from other running lines 
as provided for above, the JE/SSE/P.Way should provide the prescribed hand signals, 
detonators and banner flags as detailed in para 9.1.1 and 9.1.2  above. 
 

9.1.4 Works in Automatic Territory(Ref: Para 15.09 (3) (a) of Indian Railways (Open 
Lines) General Rules, 1976) 

 
In automatic territory, if the distance from the place of works/obstruction to the automatic 
signal controlling entry of a train into the signalling section is less than 1200 metres and the 
automatic signal is secured at ‘ON’ the banner flag and three detonators may be provided at 
90 and 180 metres respectively.  
 
10.0 PROTECTION DURING LONG DURATION WORKS (Ref: Para 807 of 

IRPWM –2024) 
 

Following protection of line should be taken. Only relevant details from referenced para of 
IRPWM have been given. 
 
10.1 Protection of line in block section 

 
10.1.1 In case where stop dead restriction is to be imposed  

 
In case where stop dead restriction is to be imposed when restriction is to last for more than a 
day, the following temporary engineering indicators should be exhibited at the appropriate 
distance. 
 
i) Caution indicator 
ii) Stop indicator.  
iii) Termination indicators. 
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Figure-10/1 For Stop Dead restriction 

 
10.1.2 In case where the train is not required to stop  

 
In case where the train is not required to stop (non-stop restriction) and the restriction is 
likely to last for more than a day, the following temporary Engineering indicators should be 
exhibited at the appropriate distances. 
 
i) Caution indicator. 
ii) Speed indicator. 
iii) Termination indicators. 

 

 
Figure-10/2 For reduced speed 
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10.2 Protection of line in station limits (Ref: Para 15.09(2) of Indian Railway General 

Rules 1976) 
 

Protection of the line as prescribed for block section may be dispensed with if the affected 
line has been isolated by setting and securing of points or by securing at “ON” the necessary 
manually controlled signal or signals and approach signal shall not be taken ‘OFF’ for a train 
unless the train has been brought to a stop at the first stop signal, except in cases where the 
loco pilot has been issued with caution order at the station in rear, informing him of the 
obstruction and the details thereof. 
 
11.0 ENGINEERING INDICATOR BOARDS (TEMPORARY ENGINEERING 

FIXED SIGNALS) (Ref. Para 808 of IRPWM 2024) 
 

These consists of  
 
i) Caution indicator 
ii) Speed indicator. 
iii) Stop indicator.  
iv) Termination indicators. 
 
11.1 CAUTION INDICATOR 

 
Details of caution order board is illustrated in fig below. Height of caution order should be 
2000mm (2M) above the rail level. (Ref: handbook on Trackside Indicator Boards 
&Signages issued by Northern Railway construction organization June 2020) 
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Figure-11/1 Caution Indicator 
 

11.2 SPEED INDICATOR  
 

The detail of speed indicator board is illustrated in fig below. Height of the speed indicator 
board should be 2000 mm (2M) above the rail level. (Ref: handbook on Trackside Indicator 
Boards & Signage issued by Northen Railway construction organization June 2020) 
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Figure-11/2 Speed Indicator 
 

11.3 STOP INDICATOR  
 

A detail of Stop indicator board is illustrated in fig below. Height of the stop indicator board 
should be 2000 mm (2M) above the rail level. (Ref: handbook on Trackside Indicator Boards 
&Signages issued by Northen Railway construction organization June 2020) 
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Figure-11/3 Stop Indicator 

 
11.4 TERMINATION INDICATORS (T/P & T/G) 

 
Details of Termination indicator board for passanger train and for goods train is illustrated in 
figures below. Height of the termination indicator board should be 1650 mm (1.65M) above 
the rail level. (Ref: handbook on Trackside Indicator Boards &Signages issued by Northen 
Railway construction organization June 2020). 
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Figure-11/4 Termination Indicator for passangerandGoods train 
 

11.5 POSITION OF FIXING OF TEMPORARY ENGINEERING FIXED SIGNALS 
 

All indicators should be placed on the left hand side as seen by the Drivers except on 
Centralised Traffic Control (CTC) sections (single line) where they should be placed on 
Right hand side. (Ref: handbook on Trackside Indicator Boards &Signages issued by 
Northen Railway construction organization June 2020). 
 

4544176/2025/O/o PR.ED/CAMTECH/GWALIOR
636



32 
 

 
Induction course track maintainer part -12 “Basics of Signaling and protection of track”     September - 2025 

 
 

 
 

 
Figure-11/5 Engineering indicators for temporary restrictions 

 
12.0 DISASTER MANAGEMENT(Ref: IRISET book on Disaster Management (G-9) 

 
12.1 DEFINITION OF A DISASTER ON RAILWAYS 

 
Based on the definition of the Disaster Management Act 2005, Ministry of Railways has 
adopted the following definition of Railway Disaster:  
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“Railway Disaster is a serious train accident or an untoward event of grave nature, either on 
railway premises or arising out of railway activity, due to natural or man-made causes, that 
may lead to loss of many lives and/or grievous injuries to a large number of people, and/or 
severe disruption of traffic etc, necessitating large scale help from other Government/Non-
government and Private Organizations.” 
 
12.2 TYPES OF DISASTERS 

 
Disaster in the Railway context is traditionally a serious train accident, caused by 
human/equipment failure, which may affect normal movement of train services with loss of 
human life or property or both. This is now extended to include natural and other man made 
disasters. Different types of disasters are described along with a few examples, below: 
 
(a) Natural Disaster:- Earthquakes, Floods, Cyclones, Land Slides, Tsunami etc. 
(b) Train Accident related Disaster:- Collisions (with a huge number of casualties), Train 

marooned (flash floods), derailments at a bridge over a river and coaches falling down; 
train washed away in cyclone, derailment of a train carrying explosives or highly 
inflammable material, tunnel collapse on a train, fire or explosion in trains, other 
miscellaneous cases etc. 

(c) Man made Disasters:- Acts of Terrorism and Sabotage, i.e. causing deliberate loss of 
life and/or damage to property, which includes, Setting fire to a Train, Railway 
installations etc., bomb blast at Railway Station/Train, Chemical (Terrorism) Disaster, 
Biological and Nuclear Disaster. 
 

12.3 PHASES OF DIASATER MANAGEMENT 
 

There are five phase of diasaster management namely 
 
i) Phase-I (Golden Hour) 
ii) Phase-II (Arrival of Crack Team) 
iii) Phase-III (Arrival of Relief Train) 
iv) Phase-IV (Handling injured passengers) 
v) Phase-V (Restoration of Traffic) Concept of Controlling Station 

 
Here we described the importance of Phase-I (Golden Hour) only. The first phase, which is of 
shortest duration, lasts for about an hour. It is an amateurish, poorly equipped effort; but is 
nevertheless the most important phase. Inmost cases, this is the only help available for a 
major part of the "GOLDEN HOUR". Other phases are more or less planned. Only Phase 
I(Golden Hour) has been discussed. 
 
1. In the period immediately after the accident where grievous injuries to passengers, loss 

of property etc. takes place, action has to be taken on war footing by Railway Officials/ 
officers-on-board to render definite medical care which gives relief to affected persons 
and also helps them to overcome the trauma. 

2. If a critical trauma patient is not given definite medical care within one hour from the 
time of accident, chances of his ultimate recovery reduces drastically, even with the 
best of Medical attention thereafter.  
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This first one hour period is known as the Golden Hour FOR A CRITICAL TRAUMA 
PATIENT:- 
 
During this Golden Hour period, following efforts should be made: 
 
i) Guard, Driver, Conductor and TTEs. etc. must pass on the information quickly to the 

nearest station or to control, about the accident. Being trained in first-aid, they should 
simultaneously render every possible medical aid to the injured. 

ii) Senior-most officer traveling by the affected train, whether on duty or on leave, shall 
take charge as Site Manager. 

iii) All Railway officers and staff available on train must report to the Guard and work as 
per the directions of the Site Manager. 

iv) Station masters of the adjoining stations must inform Control about the happenings and 
the nature of assistance required. 

v) Persons under shock should be relieved of shock immediately. 
vi) Transport causalities to the nearest hospital so as to reach within this Golden Hour 

period. 
 

12.4 DUTIES OF FIRST RESPONDERS (RAILWAY STAFF) 
 

A) GANG STAFF:  
 

i) On double/multiple line section stop any other train approaching the accident area by 
showing hand danger signal. 

ii) Ensure that track alignments or lines are not disturbed.  
iii) Report to Officer In-charge of the site and assist in rescue and relief work. 
iv) Assist in extricating injured passengers from coaches. 
v) Assist in transporting them to nearest hospitals.  

 
B) GATE MEN:  

 
i) Keep gate closed if the train has not cleared the gate.  
ii) On double/multiple line section, stop any other train approaching the accident area by 

showing hand danger signal.  
iii) Arrange to inform Station master immediately. 
iv) Don’t meddle with Interlocking.  
v) Avail services of road vehicles waiting or passing through LC Gate. 
vi) Send message to nearby village, informing them regarding the accident. 
vii) Collect men and material available nearby and direct them to site. 

 

*** 
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Annexure-1 
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     REFERENCES      

 

S. No. Description 

1. Indian Railways Permanent Way manual (IRPWM)-2024 
2. Indian Railways (Open Lines) General Rules, 1976 
3. IRISET book for Basics of Indian railway Signalling (S1) 
4. IRICEN book for Signalling for Track engineers Nov-2022 
5. Track side indicators boards &Signages booklet by Northen Railway 

Construction organisation June 2020 
6. IRISET book on Disaster Management (G-9) 

7. Literature available on IRICEN website 
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CAMTECH is continuing its efforts in the documentation and up-gradation of 
information on maintenance practices of civil engineering assets. Over the years a 
large number of publications on civil engineering have been prepared in the form of 
handbooks, pockets books, pamphlets and video films, etc. These publications have 
been uploaded on the internet as well as rail net. 

 

Link for downloading CAMTECH publications: 

 

On internet visit: https://indianrailways.gov.in/ 

Or 

On Railnet visit Railway Board website at http://10.1.2.21/ 

 

Go to Indian Railways  Directorates  Efficiency & Research  CAMTECH, 
Gwalior  Publications for download 

Or 

Link for directly download the Publications: 

https://indianrailways.gov.in/railwayboard/view_section.jsp?lang=0&id=0,1,304
,366,538,2713,2718,2722 

 

 

Disclaimer 

The contents of this handbook are for guidance only & are not statutory. It also does 
not supersede any instructions from Railway Board, RDSO, and Zonal Railways & 

the provisions of IRWM, BIS Codes/Reports on the subject. 

 

If at any point contradiction is observed, then Indian Standards, regulations 
issued by Government bodies, Railway Board/RDSO guidelines shall be 

referred. 
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             हमारा उ᳎े᭫य  
 

अनरुᭃण ᮧौ᳒ोिगकᳱ और कायᭅᮧणाली को उ᳖यन करना तथा उ᭜पादकता और रे᭨व े
कᳱ पᳯरसंपिᱫ एव ंजनशिᲦ के िन᭬पादन मᱶ सधुार करना िजसस ेअ᭠तᳶवषयᲂ मᱶ 

िव᳡सनीयता, उपयोिगता और दᭃता ᮧा᳙ कᳱ जा सके।  
 

 

यᳰद आप इस सदंभᭅ मᱶ कोई िवचार और सझुाव दनेा चाहत ेहᲂ तो कृपया हमᱶ इस पत ेपर िलखᱶ।  
 
 सपंकᭅ  सूᮢ    :िनदशेक / िसिवल 

 

पᮢाचार का पता : भारतीय रेल उᲬ अनरुᭃण ᮧौ᳒ोिगकᳱ के᭠ᮤ 
    महाराजपरु, ᭏वािलयर (म. ᮧ.) िपनकोड – 474005 
 टेलीफोन  : 0751-2470869 

 

फै᭍स   : 0751-2470841 

 

ई -मले    :dircivilcamtech@gmail.com 

 
Our Objective 

 
To upgrade Maintenance Technologies and Methodologies 

and achieve improvement in productivity and performance of 
all Railway assets and manpower which inter-alia would cover 

Reliability, Availability, and Utilisation. 
 
If you have any suggestion & comments, please write to us: 
 
 Contact person :    Director (Civil) 
  

Postal Address :    Indian Railway Centre for Advanced Maintenance     
Technology, Maharajpur, Gwalior (M.P.) 
     Pin code – 474 005 

  

 Phone   :    (0751) - 2470869 
  

Fax   :    (0751) – 2470841 
 

Email   :    dircivilcamtech@gmail.com 
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