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1 b.Mks teZu ekWMhfQds’ku ds vUrxZr vkbZlh,Q dksp esa dkSu&dkSu ls ekWMhfQds'ku fd;s x;s gSa] \lfp= o.kZu djsaA  

  What modifications are carried out under Indo-German modification in ICF coaches? Explain in detail 
with diagram. 
Description Of Modification: The modification carried out in ICF coach under Indo- German modification 
are as under :-  
1. Use of Nylon 66 bushes with case hardened, N5 ground finish Class-II pins in place of resin bushes with 

N7 ground finish class -I pin. 
2. Modified design of brake shoe key and brake shoe head, 

previously   width of the slot of brake shoe head was 60mm, it is 
reduced to 50mm .In new design of brake block key ,the camber is 
increased and length is decreased.                                                          

3. Provision of safety wire rope arrangement for brake beam.  
Previously G shape safety brackets were used with brake beam 
those are now replaced with wire rope safety brackets are 
used which is safer with less probability of breakage.   

 
 

 
 
4. Fitment of modified brake block hanger. Its length 

increased to 235 mm from 205 mm. Length of the 
hanger is increased resulted no climbing of brake 
beam over to wheels.  

 
 
 
 
 
 
 

5. Provision of modified lever hanger pin. The 
width of the hexagonal head bolt is increased from 
46mm to 51 mm to avoid inserting probability of 
hexagonal head bolt in z arm bushing dia. 
6. Fitment of equalizing stay rod of 16 ton axle 

load in 13 ton axle load bogies. With the fitment of 16 tone capacity equalizing stay rod breakage chances 
are reduced.  

7. Provision of rubber stopper for hexagonal head bolt. Rubber pads of 10, 20, 35, 45mm with 4mm thick 
compensating rings are being utilized to maintain the ‘A’ clearances in ICF bogie.                    
 

 
 
8. Slack adjuster articulation arrangement. It was the modification for vacuum 

brake coaches to avoid failure of SAB due to bending effects during 
negotiation on curve. 

 
9. Provision of locking arrangement of axle box guide. To prevent the 

dropping of guide cap in pot, now a day’s integral type guide with 
cap are being utilized. 

 



10. Use of integral type of buffer false plate for reclamation. In this modification the process of flat buffer 
reclamation is given. 

11. Use of high capacity buffer pads of 1030 kg-m is utilized in place 
of 515 kg-m pads. 

12. Dimensional check report for bogie covering the aspects of 
avoidance of welding joint under axle guide. The squares of bogie 
should be checked by work shop staff on arrival of coaches for 
P.O.H. 

13. 16T capacity brake beams are to be used in both 16T and 13T 
bogies. 

2. dksjkstu D;k gS\ vkbZlh,Q dksp esa dksjkstu fdu&fdu txgksa ij yxrk gS] buds yxus ds dkj.k ,oa fuokj.k dk 
o.kZu djsa \ 

What is corrosion? In ICF coaches what are the various locations of corrosion. Explain the reason there of and remedial 
action. 

CORROSION AND ITS PREVENTION 
Introduction: When metals are put into use in various forms they are exposed to environment containing 
liquids, gases etc. As a result of this the surface of metal starts deteriorating. This type of deterioration or 
destruction may be direct chemical attack or electrochemical attack. 
Definition: corrosion is a chemical process of oxidation with metal to its surroundings, covering it into metal 
oxide, carbonates, hydroxide and sulphides. Oxidation takes place only when steel surface exposed to 
atmosphere or moisture. Chemical reaction is as follows:         4Fe + 3O2 --------2Fe2O3 
Example: rusting of iron. When iron is exposed to atmospheric conditions rusting of iron takes place. During 
this exposure a layer of reddish scale and powder of oxide is formed and iron becomes week. 
Corrosion in ICF coaches: Corrosion in ICF coaches is very common phenomena. Corrosion repair to coaches 
are mainly carried out during POH in workshops. Corrosion repairs are also carried out during midlife 
rehabilitation of coaches those are 12 to 13 years old especially at CRWS, Bhopal. 
During POH all the under frame members are thoroughly inspected to locate corroded members. Corrosion is 
indicated by flaking of paint, flaking of metal, pitting and scale formation. Components that is not visible from both 
sides such as sole bar and trough floor should be examined by tapping with a spiked hammer.  
 
Particular attention should be paid to the more vulnerable members and locations given below. 
1. Sole bars, body pillars, turn under and trough floor below lavatories in all types of coaches and luggage 

compartments of SLRS. 
2. Sole bars, body pillars, turn under and pillars above lifting pads. 
3. Sole bars, body pillars behind the sliding doors of SLRS 
4. Sole bars, body pillars, turn under at the door corners & near coach body bolster. 
5. Headstock Inspection of under frame member for corrosion attention should be done as per technical 

pamphlet no 7602(rev: 1) 
Reason of corrosion in ICF Coach: 
Accumulation of water, dust and salty discharge under luggage compartment in coaches. 
1) Incorrect fitness of side panels. 
2) Galvanic cell formation between steel and aluminium near window area. 
3) Seepage of water at corners and ends due to water accumulation on floor. 
4) In sufficient surface preparation before welding. 
5) Frequent use of concentrated acids for the cleaning of toilets.    
6) Leaky push cocks, flusher valves.                         
7) Missing/defective commode chutes resulting in splashing of toilet discharge leads to corrosion of under 

frame members. 
8) Carrying of perishables items like fish in SLRS and Parcel vans and insufficient cleaning after unloading. 
9)  Entry of water through gaps in window sills. 
10) Cracks in body panels and roof left unattended. 



11) Painting defects left unattended.  
12) Damage to under frame and trough floor due to flying ballast in dynamic condition. 
13) Acid spillage from batteries. 

ATTENTION  TO MINIMIZE CORROSION 
Corrosion in rolling stock cannot be altogether. Hot and humid conditions in our country is responsible for corrosion. A 
change in climate also has an adverse effect. However timely action during repairs and maintenance will minimize 
corrosion. 
A) DURING POH 

1) Thorough inspection giving extra attention to areas prone to corrosion. 
2) Turn under repairs to be carried out with 5mm thick plates. 
3) Only 8mm thick SS sheets to be used for head stock repairs. 
4)  Use stainless steel trough floor and inlays for toilets. 
5) Use of 13mm compreg floor board instead of plywood. 
6) Use PVC sheets for toilets and compartment floor. 
7) Use stainless steel plates with drain holes in doorways. 
8) Provision of tubular structure below lavatory area. 
9) Corten steel is used for panel repairs. 
10) Apply two coats of primer and three coats bituminous solution on all under gear members. 

 
B)  IN OPEN LINE 

1) During pit line examination check thoroughly all under gear and under frame components, 
trough floor and headstock etc. for corrosion. If corrosion is noticed take proper anticorrosive 
measures. 

2) Drain holes and drain pipes should be clear so that water stagnation is eliminated. 
3) All water leakage to be arrested at the earliest. 
4) Proper repairs to damaged PVC floor. 
5) Gaps in window sills to be filled up. 
6) Deficient/defective commode chutes to be made good. 
7) Hosing of coach interior is to be avoided. 
8) Avoid strong acids for toilet cleaning. 
9) Body patches to be painted, carry out paint touch-up where paint is peeled off. 
During IOH all vulnerable areas are to be properly inspected after Cleaning of turn under holes. 

How to apply anti corrosive paint in coaching stock. 
I.  1st coat ------- Zinc chromate 

II. 2nd coat ------ Zinc chromate, red oxide 
III. 3rd coat ------- Bituminous thin black solution 
IV. 4th coat ------- Bituminous red brown solution 
V. 5th coat ------- Bituminous primer thick black 

                         VI.             6th coat ------- Bituminous primer silver gray 
Suggestions To Prevent Corrosion: 
1) Supervisors involved in maintenance of rolling should be familiar with areas prone to corrosion. 
2) Supervisors should educate their technicians about areas prone to corrosion. 
3) Identify corrosion prone areas and inspect them thoroughly during pit line examination, sick line 

attention, ROH/IOH. 
4) Suitable preventive measures to be adopted to save the affected component. In case of heavy corrosion 

replace the component. 
5) Ensure painting of wagons during ROH. Painting/ paint touch-up during IOH and sick line attention. 
6) Supervisors should educate their cleaning staff so that they follow proper cleaning technique. 
7) Ensure water tightness of covered wagons. 



8) Educate Shunting staff so that they perform smooth shunting without damaging the rolling stock. 
9) Ensure proper cleaning of wagons by the contract staff after Unloading. 
10) Electrical staff to be counselled about the corrosive effect of acids from batteries. 

3. dksfpax fld ykbZu dk oxhZdj.k dSls djrs gSa] fdlh 100 dksp dh {kerk okyh fld ykbZu ds fy, vko';d 
lqfo/kkvksa dk lfoLrkj o.kZu djsa \ 
How classification of coaching sick line is done. Explain the required standard facilities for sick line 
having capacity of 100 coaches. 
classification of coaching maintenance depots 

Classification of coaching depot is based on holding capacity of the depot accordingly classification is 
categorised are as under:-  
 Sr. No  Depot Number of based coaches 
 1  Minor 50 to 100 
 2  Medium  100 to 250 
 3  Major Above 250 
      A depot having holding capacity of 100 coaches is comes under the category of medium depot. Accordingly 
infrastructure and standard facilities are as under:- 
Standard Facilities:- 
1. Covered accommodation 
2. Flooring & pit for repair & examination 
3. Office & store facilities 
4. Sick line yard 
5. Machinery & plant 
Covered Accommodation: 

1. Track length of under covered accommodation for any type of sick line must be at least 4% of the holding 
capacity (based coaches) I .e around 100 meter for 100 coaches. 
(OR) 
Total track length should not be less then coaches in view of repair purpose whenever working space 
required for each coach is 35. 
(OR) 
Track length should not be less then 140m for any type of sick line. 

2. It is essential to provide 50% track length under a covered area with pit examination facilities. 
3. In pit there should be proper light arrangement. 
4. It should also be ensured that it is provided with drainage facilities with 1% inclination & required number 

of man holes. 
5. At least hoist crane in capacity 3 to 5 tones also should be provided across the track. 
6. The width of the covered accommodation should be normally 15 meters and should be normally cover 

two tracks under it. The gap between two adjacent tracks should not be less than 7.5 meters. Where 
overhead crane is provided. If overhead gantry is not provided the can be maintained to 6 meters. 

7. It should be ensured that proper space is provided beside the track for free and easy movement of 
transport vehicles as like fork lift, listers , trolleys, truck, etc. 

8. Entire covered accommodation must have adequate lighting arrangement for workers without eye strain. 
Machinery And Plant: 

To avoid heavy manual labour, wastage of manpower and to provide efficient working of depot, suitable 
adequate machinery and plant is required which are as under. 

1. Self propelling whiting jacks. 
2. Coach shunter-portable wrench type. 
3. Welding plant 200 Amp capacity with double load. 
4. Gas cutting & welding equipment. 
5. Vacuum exhauster. 
6. Air compressor (150cfm). 
7. 2 tones hoist with tram beam. 



8. Sawing machine. 
9. Diesel jeep with 2 trolleys. 
10. Wood cutting saw machine. 
11.  Forklifts truck. 
12.  Hand shearing machine. 
13.  Portable furnace. 
14.  Centre lathe 230mm (9”) chuck. 
15.  Wheel lathe. 
16.  Manipulator/fixture for bogie. 
17.  Ultrasonic testing apparatus.   
18.  Tool post grinder. 
 
 

TOOLS:  
1. Pneumatic hand tools 
 (a) Grinder  (b)  Drill (C) Chipper/buster (d) Riveter 
1. Electric power tools.                            

1. Pop riveting tool gun (b) Drill (c) Bolt tighter/torque wrench. 
2. Hand tools including torque wrenches as required.    
 Test benches and miscellaneous items. 

1. D.V.  Testing bench. 
2. Air Brake cylinder overhauling testing bench. 

4. jksfyax bu ,oa jksfyax vkmV ijh{k.k ls D;k le>rs gSa] bu ifj{k.k ls D;k ykHk gS] foLrr̀ o.kZu dhft,A 
   What do you understand by rolling IN and rolling OUT examination, What are advantages of this examination.  Describe 
in detail. 
Rolling In Examination: There are certain types of defects in rolling stock which can only be detected during 
motion of train. To deduct such type of defects rolling in examination is carried out. Such type of examination is 
carried out on all through passing trains and terminating trains. To carry out such type of examination C & W staff 
and supervisor will take position on both sides of platform/line in which train is being received. Sufficient 
lightening arrangement to see under gear from both side of track should be available. 
During examination following defects are to be detected-Unusual sound of flat faces on tyre of wheel of any vehicle of 
train. 

1. Whistling sound of hot axle boxes. 
2. Any hanging part or loose fitting of vehicle. 
3. Any Spring broken. 
4. Brake binding of any vehicle. 
5. Any component or spring suspension bracket loose/broken. 
6. Abnormal behaviour of vehicle. 
7. Any other defects by which safety infringement. 

Rolling Out: Such type of examination is carried out to minimize detachment of vehicle in route particularly flat 
places tyre due to brake binding. It is carried out on all through passing trains and originating trains. 

The procedure of conducting such type of examination is similar to rolling in examination. Only staff and 
supervisor will take position for conducting examination ahead of engine.  And will ensure that the brakes of all 
vehicles running with train are in released condition and there are no leftover defects during halt of examination. 
Advantages of rolling IN/OUT examination 

1. There are certain type of defects in rolling stock which can only be detected during motion of train 
2. It is carried out to minimize in route detachment of vehicle particularly due to flat places on tyre 

due to brake binding on tyre. 
3. To improve reliability of the rolling stock. 
4. With the adoption of this examination awareness of the C&W and ETL staff is improved. 
5. It helps in customer satisfaction & improving performance of vehicle. 



5. vkjihlh&4 ls D;k le>rs gksa] foLrkj ls o.kZu djsa \ 
What do you understand by RPC-4? Explain in detail. 
Revised maintenance pattern of coaching train- running up to 3500 km in round trip with terminal attention at 
the other ends. 
S. 
N. 

Category of 
train 

Preventive 
maintenance 
at pit line 

Under gear/ 
Brake 
System 
maintenance 
at pit 

Internal 
cleaning, 
passenger 
amenity 
fittings 
and 
watering 

External 
cleaning 
nominated 
line with 
proper 
facilities 

En 
route/terminating  

Brake 
system 
check prior 
to start at 
plate 
form/at 
other end 

1 Mail/Exp. One 
way run > 
3500 km 

At primary 
end 

At both the 
ends 

At both 
the ends 

At both 
the ends 

En route after 
every 250-350 
km location to be 
decided by Rly 
for each train. 
Terminating 
examination at 
terminating 
station. 

Complete 
air brake 
testing  with 
fresh BPC 

2 Mail Exp one 
way run 
<3500 km but 
round trip run 
>3500 km 

---do---- ---do---- ---do---- At both 
the ends 

---do---- ---do---- 

3 
a 

Mail Exp 
round trip run 
up to 3500 km 

---do---- Only at 
primary end 

---do---- ---do---- ---do---- Only 
continuity 
check if 
stabled at 
platform for 
2 hrs, 
otherwise 
brake power 
check with 
endorsement 
on BPC 
engine 

3b Inter 
connected 
Mail Exp 
round trip run 
up to 3500 km 

---do---- To be done 
after 3500 
km or 96 hrs 
after issue 
of original 
BPC 
whichever is 
earlier at 
primary end 

At 
primary 
end & 
each 
terminal  

---do---- ---do---- ---do---- 



4 Passenger 
trains with 
toilet 
including 
interconnected 
passenger 
shuttles 

---do---- ---do---- At 
primary 
end 

---do---- ---do---- ---do---- 

5 Passenger 
trains without 
toilet  

---do---- To be done 
after 3500 
km or 7 
days, after 
issue of 
original 
BPC 
whichever is 
earlier only 
at primary 
end 

---do---- ---do---- Once a day at 
primary end or 
at nominated 
terminal 

---do---- 

Note: - Internal cleaning, passenger amenity attention and watering may be done at platform line or nominated 
stabling line provide stipulated facilities are available at such line, in case the rake is stabled in yard for more 
than 6 hrs, positive safety arrangements should be made for the rake and in case the security is considered 
inadequate, the rake should be taken to pit line for attention to under gear as given under column(4) above. 
6. fo;fjax ds QsY;ksj gksus ds eq[; dkj.k D;k&D;k gS] budks de djus ds mik;ksa dk o.kZu dhft,A 
  What is the main reason of bearing failure? Explain the measure to reduce the bearing failure. 
  Component wise defects of bearing are as under:-  
Defects in CTRB: 
a) Double cup: 

 Stain discoloration, corrosion, pitting and rust. 
 Flaking/spilling. 
 Pitting. 
 Electric burns. 
 Cracks & fractures. 
 Decrease in outer diameter. 
 Increase in counter bore.  

b) Cone assembly: 
 Stain discoloration, corrosion, pitting and rust. 
 Flaking/spilling. 
 Smearing & peeling. 
 Pitting marks on roller surface. 
 The clearance between cage pocket & roller is more than 1.5mm. 
 The clearance between cage flange & inner ring is more than 2.3mm. 

c) Wear ring: 
 Breakage in contact route of lip. 
 Scratches or cracks on out face. 

d) Grease seal: 
 Hardened, cracked or cut seal lip. 

e) Backing ring: 
 Pitting marks 
 Cracked fractured or heavy corrosion. 



 Loose wear ring in counter bore of locking ring. 
 Increase internal diameter i.e. more than 178.56mm. 

Defects, their cause & remedial action are as under: 
Sr. No. Defect Possible reason Remedial action 
1. Flaking Entry of foreign particles, water 

& poor lubrication 
Improve the sealing mechanism, 
use the lubricant with proper 
viscosity 

2. Peeling  Rough surface due to poor 
lubrication, entry of debris into 
lubricant 

Use proper lubricant, Improve the 
sealing mechanism 

3. Scoring  Excessive load, shaft bending  Check the size of load, check the 
precision of shaft 

4. Smearing  High speed & light load, 
sudden 
acceleration/deceleration 

Improved the preload, check 
bearing clearances 

5. Fracture  Impact during mounting, poor 
handling  

Improved mounting methods, 
provide enough back up & 
support for bearing rib 

6. Cracks Heat generation due to creep, 
excessive interference  

Correct the interference, use & 
appropriate shaft shape 

7. Cage damage Poor mounting, excessive 
rotation speed, shock & large 
vibration 

Check mounting method, check 
the rotation & load condition, 
reduce the vibration 

8. Denting  Debris caught in the surface, 
shock during transport or 
mounting  

Wash the housing, improve the 
mounting & handling methods 

9. Pitting  Exposure to moisture in the 
atmosphere, poor lubrication 

improve sealing method 

10. Wear  Progression from rust & 
electrical corrosion, sliding due 
to irregular motion of rolling 
elements 

Improve the sealing methods, 
prevent misalignment 

11. Fretting  Vibration with small amplitude, 
in sufficient interference  

Check the interference fit, apply a 
film of lubricant to the fitting 
surface  

12. False 
brinelling 

Oscillation & vibration of a 
stationary bearing during 
transporting, oscillation motion 
with the small amplitude 

Secured the shaft & housing 
during transporting, reduce 
vibration while preloading  

13. Creep  Insufficient interference or 
loose fit, insufficient sleeve 
tightening  

Check the interference & prevent 
rotation, correct sleeve 
tightening, tighten the raceway 
ring side race, apply adhesive to 
the fitting surface    

14. Seizure  Excessive small internal 
clearance, poor precision of 
shaft & housing  

Check precision of shaft & 
housing. Study preload, bearing 
clearances & fittings   

15. Electric 
corrosion 

Electric potential difference 
between inner & outer rings 

Design electric circuit which 
prevent current flow through the 
bearings, insulation of the 
bearing  



16. Rust & 
corrosion  

Entry of corrosive gas & water, 
poor rust prevention treatment 

Improve the sealing methods, 
anti--rust treatment for periods of 
long running  

17. Mounting 
flaws 

Inclination of inner & outer 
rings during mounting or 
dismounting, shock load during 
mounting or dismounting 

Use appropriate jig & tool, avoid 
a shock load by use of a press 
machine, centre the relative 
matting parts during mountings 

18. Discoloration  Poor lubrication, oil stain due 
to reaction with lubricant 

Improve lubrication methods.  

7. izkbejh fMiks ,oa lsds.Mjh fMiks fdls dgrs gSa\ buesa D;k&D;k dk;Z gksrk gSA o.kZu dhft,A 
  What are the primary and secondary depots?  What work is carried out in this Depot, Explain in detail? 
Primary Depot: - The depot which is responsible for ensuring all primary Maintenance activities is known as primary depot. 
It is also known as base depot. Base depot is also responsible for sending overdue POH coaches to nominated workshop 
and maintaining history card. 
Secondary Depot: - Rake maintenance works attended by terminating depot other than based depot is called 
secondary depot. Any NPOH coach deducted at secondary depot will be send to primary depot for further NPOH 
attention. 
Work carried out by these depots are as under :- 

S.No        Primary Depot          Secondary Depot 

1. Maintenance works attended by 
based depot is called primary 
depot. 

Maintenance works attended by terminating 
depot other than based depot is called 
secondary depot. 

2. Preparation of DRS card is done 
by primary depot. 

Only cross checking of items as per DRS 
card or only shortage, missing should be 
provided by secondary depot. 

3. Primary maintenance depot is 
responsible to prepare 
maintenance history card of 
coach. 

Intimation to primary depot is essential 
whenever any major repair/maintenance is 
attended. 

4. It is duty of primary depot to 
ensure proper supply of brake van 
equipment for all originating 
trains. 

Secondary maintenance depot is responsible 
to ensure only if there is any shortfall. 

5. Primary maintenance depot is 
responsible for all types of 
schedules of coaches. 

Secondary maintenance does not have 
responsibility other than trip schedule. 

6. It is duty of primary maintenance 
depot to send the coaches for POH 
or NPOH if due or required. 

It is not duty of secondary depot but it assist 
in sending the coaches for POH or NPOH 
through primary depot. 

8. iSlsUtj ,ehfuVh ,oa lSQ~Vh fQfVax ls D;k le>rs gSa] izR;sd dk mnkgj.k nsdj fy[ksa \ 
  What do you understand by passenger amenities and safety fittings? Explain each with example. 

SAFETY & AMENITY FITTINGS 

Amenity Fittings: - The fittings which are provided inside the coach for Luxurious & Comfortable & also for non 
strenuous journey are called as “Amenity Fittings “. 
Indian Railways are one of the biggest transporters of passenger traffic in the world. Indian Railways run nearly 
7500 passenger trains daily carrying on an average 12 million passengers per day. 
With the quickening pace of modernization, the Railway traveller today expects much more from the system than 
he did in the past in the form of amenities. The provision of passenger amenities is, therefore, one of the important 



objectives of the Indian Railways both as a business ethic and a social obligation. The Indian Railways have 
issued a Citizens' Charter on Passenger services in which it has been pledged to ensure adequate passenger 
amenities in trains and at Railway stations. 
‘Passenger Amenities’ are those items provided in the coaches to make passengers comfortable and feel at home 
during their entire journey. The amenities are basically divided into two categories viz. Essential and desirable. 
The first category comprise of those amenities, which are the basic requirements and are common to every 
passenger and type of coaches. This includes toilets, cushioned berths, etc. The second category includes those 
fittings, which are mainly dependent upon the type of class opted by the passengers i.e.1stAC, 2nd class AC, 
1stClass etc. These amenities are also divided into two categories viz 
(a)Fixed fittings with varied dimensions such as berths or seats etc. 
(b)Loose fittings such as carpet, bed sheets, towels, curtains, foot mat, soap, shower, mirror, bath mat, bucket, 
glass, mug, ladder etc. 
Following amenity items are fitted in an AC coach:- 

 Cushioned seats or berths. Provision of reclining gear, back rest and foot rest in seats of chair cars to sit in 
any position as per comfort of an individual passenger. 

 Nightlight, berth reading light, call bell push button, fans, tube lights, switches for light& fan, luggage 
racks, sealed windows, tumbler holder, ashtray, mirror with shelf in each cabin, coat hooks, magazine 
pouch, bed sheets 

 Lavatories with a mix of Indian and Western style toilets along with toilet accessories like mirror, liquid 
soap, mug, taps, wash-basin, coat hooks, handle, shelve for keeping soap or toilet kit, toilet paper, frosted 
glass, toilet engaged signs, light, fan etc. 

 Doorway fittings including door closer. 
 Air conditioning as per standards lay down. 
 Dust-bin, linen room, thali racks 
 Safety and security fittings like Fire extinguishers, Passenger alarm chain apparatus, luggage securing 

chains, vestibules for inter communication from one coach to another, emergency window, etc. 
 Reservation display charts, destination boards, number plates for train, seat numbers, etc. 

 
Safety Fittings: - The fittings which are fitted in the coach for safety of passengers & their luggage are called as 
“Safety Fittings “. Main Fittings are as under:- 
Luggage locking wire, Alarm Chain, Upper Birth Safety Rail, Doors latch & cutch, Doors, Window Shutters, Fire 
Extinguisher, Commode Rail, Vestibule Safety brackets, Window Safety Bars, Vestibule fall  plate. 
9. jkbZfMax bUMsDl ls D;k le>rs gSa] vkbZlh,Q dksp dk jkbZfMax bMsDl esuVsu djus ds fy, fdu&fdu ckrksa ij /;ku 
nsaxs] fy[ksa \ 

   What do you understand by Riding index? What factors will you consider to maintain riding index of ICF 
coach? 

RIDING INDEX 
Ride Index: It has been found that human sensations are dependent on acceleration, rate of change of 
acceleration (impulse) and displacement. In other words, the product of these values could be used as measure of 
comfort/discomfort.  
          Riding is a quality of comfort experienced by passenger, depends not only upon acceleration, rate of change 
of acceleration & vibration but also some other factors as like noise, moisture temperature etc. 

Calculation Formula given by Dr. Sperling, 

 Ride Index   =  0.896  10

3

fF
f

b



 

 where : b : Amplitude of acceleration 
   f : Frequency of acceleration 
   F(f) : a correction factor dependant on the frequency 

Note:  The accelerations referred to above are vehicle body accelerations, vertical or lateral, measured on 
the floor level just above the centre pivot location. 



The ride index is just a number with no units and its value gives us an indication of the riding comfort of a 
vehicle. The index is easily calculable during field trials by measuring the vertical/lateral accelerations 
using standard accelerometers. 

Ride Index gradations are as follows : 
  Appreciation  RI 
  Very Good              1.0 
  Almost Very Good       1.5 
  Good   2.0 
  Nearly Good  2.5 
  Passable  3.0  
  Still Passable  3.5  
  Able To Run  4.0  
  Not Able To Run 4.5  
  Dangerous  5.0  
RI criteria applicable on Indian Railways : 
      Preferred Limit             Max. 
Coaches  3.25   3.5 
Wagons  4.25   4.5 
Loco   3.75   4.0 
EMU/DMU    -   4.0 
 
The Following Measures Should Be Given to Maintain Ride Index in ICF coach:-  
1. By proper checking of primary suspension arrangement. 

 Checking free height &height variation. 
 Telescopic hydraulic dash pot & oil level in it (1.6 litres 
  
  
  in modified & 1.4 litres in non-modified). 
 Gap between safety loop & axle box lug should be within limit. 

2. Proper pairing of springs on secondary suspensions. 
 Free height of spring should be within limit. 
 Ensuring proper working of shock absorber. 

3. Proper checking of side bearer, oil & bearing piece should be within limit. 
 Oil quantity should be 2.0 litres. 
 Thickness of bronze piece should not be less than 42 mm  
 Thickness of metal piece should not be less than 8.5 mm  
[6 mm dia hole is provided at the centre of bronze piece for better lubrication / working] 

4. Proper checking of silent bushes fitted in bolster for proper matching of centre pivot. 
5. Proper checking of buffing gears. 

 Proper contact of buffer plunger. 
 Plunger stroke should not be more than 127 mm & less than 51 mm. 
 Wear on rubber pads should be within limit. 
 All securing bolts & nuts should be properly fitted. 

6. Proper checking of draft gear. 
 Wear on rubber pads / coiled spring should be within limit. 
 Coupling should be in proper tight position. 
 Other securing nuts, washers, cotters also should be in proper position. 

7. There should be proper bushing of anchor links. Checking of silent bushes therein. 
8. By checking silent bushes working / clearance of self alignment double row spherical roller bearing. 
9. All break gear pins should be provided with proper bushing. 



10. SAB curdle roller should be lubricated. 
11. Piston should be proper working condition, means piston travel    should be uniformly, and it should not be 

sticky. 
12. Berth should be provided with Dunlop cushioning. 
13. Dynamo pulley & belt should not be loose. 
14. It should also be ensured that there should not be any wheel defect as like flat faces (not more than 50 mm) 

deep flange, skidded wheel, sharp flange, thin flange. 
 

10. lLisa'ku flLVe ls D;k le>rs gSa] vkbZ-lh-,Q- dksp esa iz;qDr lLisa'ku flLVe dk foLrkjiwoZd o.kZu djsaA 
  What do you understand by suspension system? Write down the suspension system of ICF coach in detail?  

Suspension system 
The arrangement provided in rolling stock to absorb shocks and to minimize extra oscillations due to irregular joint 
in P-way and extra wear and tear occurred in rolling stock is called suspension system. 
suspension system in railways are classified into two category:- 

1. Single stage suspension system – This system has either secondary or primary suspension but 
not both. Secondary suspension connect the vehicle body to the bogie frame while primary 
suspension connect the bogie frame to the axle  

2. Two stage suspension system- This system has both secondary as well as primary suspension 
system  

single stage suspension is used in vehicle where 
 Comfort is not the primary criteria(for instance wagon) 
 Simple construction and easy of maintenance are important consideration 
 Pay load is high as compared to tare weight. 
 Moderate speeds are required 

Two stage suspension is used in vehicle where : 
 Comfort is important criteria. 
 Payload is low as compare to tare weight 
 Moderate to high speed are required 

This suspension system is used in ICF coaches. 
SUSPENSION SYSTEM UTILISED IN ICF COACH:- 
Two stage suspension system with hydraulic dampers are utilized on primary and secondary suspension in ICF coach 
Primary suspension system: - suspension arrangement provided on axle box wing with the combined use of coil 
spring and telescopic hydraulic damper (dashpot) is known as primary suspension system. 
Generally 70% of the developed shocks due to irregularities in track is absorbed by primary suspension 
arrangement. Rest 30% is passed to bogie frame for secondary suspension arrangement. 
The main component of primary suspension is as under  

1. Helical spring  
2. Axle box wing  
3. Axle box wing lug 
4. Safety strap and loop 
5. Air went screw 
6. Dashpot assembly 
7.  

(i) Dashpot cup 
(ii) Dashpot guide 
(iii) Dashpot guide cap 
(iv) Dust shield spring 
(v) Dust shield 
(vi) Guide bush 
(vii) Guide bush cir clip 



(viii) Protecting tube 
(ix) Dashpot oil(1.6 lt. for modified and 1.4 it for non-modified) 

Secondary suspension arrangement: - The suspension arrangement provided between bogie and body is known 
as secondary suspension arrangement. In this system two nos. bolster helical spring are seated on lower plank with 
the use of one vertical shock absorber and suspension link, pin and stone assemblies. 
11. V~ohu ikbi ,;j czsd dUosaluy flLVe dk fp= cukdj bldh ofdZax fl)kar ,oa laf{kIr dk;Z iz.kkyh ij izdk'k Mkysaa  
  Explain working of twin pipe air brake conventional system with the help of neat diagram indicating its 
components? 

Twin pipe conventional air brake system 
Twin pipe conventional air brake system was provided in coaching stock. System is provided with two Nos. Of 
pipes i.e. Brake pipe and feed pipe for flow of pressure 5 Kg/cm2 and 6Kg/cm2 respectively along with SAB for 
maintaining automatic clearance between wheel and brake block further it is upgraded in to Twin pipe Bogie 
Mounted Brake Cylinder System in which SAB is inbuilt in BMBC. Twin pipe conventional air brake system is 
shown in the following diagram 
 
 

 
 
 
Working Principle Of Air Brake System: 
Charging-  

Under normal conditions the Brake pipe and feed pipe both are charged with 5kg/cm2 and 6kg/cm2 

respectably from the loco. The control reservoir is charged with 5kg/cm2 and the Auxiliary reservoir is charged 
with 6kg/cm2.  

When the brake pipe is 5 kg/cm2 the brake cylinder is connected to exhaust through distributor valve in 
order to keep the brake in released position fully. 
Application- 

Whenever the brake application is required operator / driver reduces Brake pipe pressure below the CR 
pressure, the DV connects the auxiliary reservoir with the brake cylinder and the air from AR is flow into the brake 
cylinder to apply the brake.  



Releasing- 
It is essential for maintaining BP and CR, to meet this position for which operator / driver recharge the BP 

pipe with 5kg/cm2 .Whenever the brake pipe pressure is equal to CR pressure the DV disconnects the BC from AR 
and in turn connects the BC with Exhaust for the release of brakes fully. 
Manual release- 

Whenever the loco is detached BP pressure is brought to zero and brake application takes place due to the 
existence of CR pressure at the bottom of the main diaphragm. To release the brakes manually the hollow stem in 
the DV should be brought to the normal position by releasing the air from CR. To facilitate this, the release valve is 
given a brief pull which is provided at the bottom of the DV. During this operation the air from CR is released 
which in turn brings the hollow stem to the normal position to connect BC with exhaust for releasing of brakes. 
12. fdlh izkbejh fMiks ij 20 jSdksa ds fy, ijh{k.k ,oa lQkbZ /kqykbZ ds fy, vko';d okf'kax lkbfMax dk ys&vkmV 
cukdj lqfo/kkvksa dk foLrkj ls o.kZu djsaA 

   Explain layout & detail standard facilities required at primary depot for examination, washing and 
cleaning of 20 rakes. 

CLASSIFICATION OF COACHING MAINTENANCE DEPOTS. 
According to number of based coaches (holding Capacity), depot is classified into three categories. 
 Sr. No  Depot Number of based coaches 
 1  Minor 50 to 100 
 2  Medium  100 to 250 
   3        Major                Above 250 
To consider Provision of Washing pit line is based on  following formula 
Normally two primary based train and one secondary based train can be maintained on any washing line within 24 hours. 
A. WASHING LINE COMPLEX: Normally two primary based trains & one   
         Secondary train can be planned. 
          No .of Washing Lines =    No. of trains/3 
B. Covered Accommodation on Sick line: 
    It should be sufficient to hold 4% of the based coaches as per CAMTECH. 
C. BAY WIDTH: 
(a) SICK LINE: Each bay should 15 Meter wide& should cover two Sick Lines.   
     The track centre should be 7.5 meter apart. 
(b) WASHING LINE: The track centre should be 6922mm. 
D. EXAMINATION PITS: 
(a) ON SICK LINE: It should be provided on half of entire length of the each line. The depth should not be less 
than 930 mm from the rail top. 
(b)WASHING LINE: It should be provided on entire length of washing line. It should be 960 mm deep and 1223 
mm wide. The width of rail bed should be 950 mm. The examination pit should be provided with cat walk on 
either side. The width of middle & side catwalk should be 3272mm and 1786mm respectively. The thickness of 
catwalk should be 120 mm. The gap between coach body & catwalk should be 200 mm& height of the cat walk 
should be 1880mm from the ground floor. The cat walk should be of R.C.C. 
E. ACCESS THROUGH ROAD AND RAIL: An essential feature of any depot is good access, both road and rail. 
Good rail access means that trains can get in and out of the depot without delaying trains on the main line and 
without upsetting operations within The depot. It is no good if a train coming in has to stop at the depot entrance 
while the driver gets instructions from the shunter or depot control office and the rear of the train is still standing 
on the main line. Road access is equally important. Large items of equipment may be needed to be delivered to the 
depot and space to allow heavy trucks to get into the depot and turn, unload and exit must be provided. Hard 
standing areas and unloading facilities like cranes or gantries must be considered when designing such as depot. 
The crane age can be hired in if the permanent installation of such equipment is not considered justifiable. 
F. LIGHTING: - The lighting should be sufficient to create the day like situation even in night so that the work can 
be handled smoothly. The overhead side pit & trolley mounted lights should be provided. 
G. FLOORING:- 
(a) SICK LINE: The entire covered area & pathway should be paved with minimum 150 mm thick reinforced 
concrete flooring. Now a days vacuum dewatering floors are provided for heavy duty floors. For white jacks, 1.25 



meter wide & 300 mm thick R.C.C slabs should be provided on either side of the track. All the heavy duty rooms 
should be provided 150mm thick R.C.C. flooring and in other cases 40 mm thick can be provided. 
(b) ON WASHING LINE: The floor should be 40mm 'thick' R.C.C. 
H. CLEANING AND STABLING:-Trains are stabled in depots or sidings when not in use and they need to be 
cleaned and serviced. Suitable facilities must be provided in the stabling areas where trains are stored. Water, 
power and toilet cleaning systems need to be provided in such areas, adjacent to each train to be serviced. Access 
to trains must be designed so that cleaning staff can reach them safely whilst carrying their equipment. Automatic 
washing plants should be installed in major depots to save manpower and maintenance time. 
I. TOILET DISCHARGE FACILITIES: – Modern trains which have toilets need to have the m serviced regularly. A 
toilet discharge facility is required in any depot where trains have toilets. The discharge has to be done away 
from the main buildings and where there is road access for the removal of effluent if it cannot be disposed of 
down a sewer. Emptying of effluent tanks is normally followed by rinsing and then recharging of the system with 
flushing water containing formaldehyde to break up the waste matter. 
J. Work Benches and office accommodation:- Keeping the space constraints, double story building are preferable 
and for better supervision of work place from first floor. Details of bench rooms, office accommodation are shown 
in the rough sketch. 
K. COMMUNICATION FACILITIES: All modern communication facilities i.e. Rly. Phone, P&T phones, Fax, 
Computers, Walkie-Talkie should be provided. 
L. MATERIAL HANDLING FACILITIES: Trucks, lifters, Fork lifters etc. should be provided. For this, the road 
connectivity is must. 
M. STATUTORY REOUIREMENTS: The various provisions of Factory Act, pollution control, quality control 
etc. should be kept in view. The some of the 
Provision are Tiffin/Canteen Room, Rest Room, Toilet, garbage disposal, fire fighting arrangement effluent 
treatment, water recycling, energy conservation proper light, air arrangements, First aid box should be made. The 
location of M&P & provision of safety guard should be made so that minimum movement to the worker & no 
injury to the staff are caused. 
N. WHEEL LATHE - Most modern depots are equipped with a wheel profiling facility known as a wheel lathe. 
These are normally designed so that the 
Wheels can be re profiled while still on the train. Removing the wheels requires the train to be lifted and this is an 
expensive business and very time-consuming. 
To avoid this, the under floor wheel lathe or "ground" wheel lathe has been developed. 
O. MACHINERY & PLANTS: List of M&P given in the annexure. Besides this Digital still camera/ video handy-
earn should be provided at all major depots for analysis & presentation of failures etc. 
Machinery and plant at Coaching Depots:-                                                                                                                             
Machinery& Plant(AT SICK LINE) 
Whiting Jacks (5 nos.)  -1 set                                            
EOT crane 15t  -1                                                           
Coach Shunter -1                                                          
Welding Plant-2                                                             
Gas cutting equipmen-2                                                
Air Compressor 350 CFM-2                                            
Testing Equipment-2                                                        
2t tram beam hoist-1                                                              
Truck 10t-1        
Light Coml. Vehicle-1       
Fork lift Truck-1       
Lister Truck-1        
Car Washer-1         
Portable Trolley Light-4        
Wood cutting saw machine-1      
Hand shearing m/c-1        
Portable furnace-1        



Tool post grinder-1        
Vacuum cleaner-2      
Pressure jet cleaner-2       
TOOLS 
Pneumatic hand tools 
a) Grinder-1 
b) Drill-1           
c) Riveter         
Electric power tools 
a) Drill-1         
b)Hand tools          
Test Benches 
Water Tank Test Rig-1            
Slack adjuster test bench-1       
DV Test Bench -1       
Air brake single coach test rig -1     
Office Equipment 
Computer system-1        
Plain Paper Copier-1       
Tele fax -1        
For Washing lines, the air compressor, vacuum testing plants, battery charges, effluent treatment plant, incinerator, 
lister truck, jacks, welding transformers/ generator & material handling equipments should be planned. 

 
 

13. czsd Mkmu Vªsu dk oxhZdj.k fy[ksa rFkk ^,^ Dykl czsd Mkmu Vªsu esa LVSaMMZ Vwy fyLV ds vk/kkj ij vko';d Vwy 
D;k gS] fy[ksaA 

Write down the classification of ART; Give the necessary tools list as per standard tool list of A class ART. 
209 

ART- ACCIDENT RELIEF TRAIN 
At present there are 174 ARMVs and 184 ARTs stationed at strategic locations over Indian Railway system 
CLASSIFICATION OF ART. 

 A class 
 B class 



 C class 
 Other types of ART 
 SPART (Self propelled ART) 
 Road ART (Modified road vehicle) 

Composition of “A” class ART 
1. 140 ton Capacity diesel Crane with Match truck. 
2. One equipment van containing HRE, Generator ,Compressors, etc 
3. Two Staff Vans including kitchen car 
4. One BFR containing Engineering Material 
5. One BFU containing Bulldozer and other material 
6. One Van containing materials for OHE (for electrified section only) 

Composition of “B” class ART 
                  The same as for A class ARTs except the Diesel Crane and a Bulldozer. 
Composition of “C” class ART 
                Tool Van only 
ARME- Accident Relief Medical Van 
Classification of ARME 

1. Scale 1 ARME: Scale Equipments are stored in special medical vans    stabled in separate sidings.   Medical 
Van (RH), have operation theatre & medical equipments. 
Auxiliary Medical van (RHV) has all rescue equipments i.e. HRD (cutting equipments), S & T and Electrical 
equipments. 

2. Scale 2 ARME: Equipments stored in special room at nominated stations. 
List of tools & equipments on class A & B ART   
1. Hydraulic Re railing equipments with hydraulic rescue devices like cutters, expanders, etc 
2. Generator & electrical equipments 

 Generator – Diesel driven 6KVA 220/230V with all accessories for train lighting and battery charging; 
Portable Generators- diesel/petrol driven. 

 Weather proof flood light fittings, Stands for flood light & 55W/250W/100W gas filled bulbs. 
   
3. Illumination other than electrical- Petro maxes and Flameproof torches.  
4. Oxy cutting equipments- Cutting torch with hoses, nozzle sets and accessories; parallel cutting nozzle; pressure 
gauge, Acetylene and oxygen cylinders, Gloves and leg guards.  
5. Compressor and pneumatic tools 

 Diesel operated compressor 100CFM. 
  Rivet cutter, chipping hammer light, reversible drills, bench vice 6’’, maintenance tools for compressor & engine, 

hose pipe 15 meters with automatic couplings.  
6. Jacks- Hydraulic jacks, geared screw jacks, tilting jacks of various capacities.  
7. Wire ropes and winches of various dia. and lengths.  
8. Other mechanical equipments- Seized roller bearing gadget, rail claws for maintaining gauge, ramps double 
and ramps single, smaller tools like spanners, gauge.   
9. Wooden packing of different sizes.  
10. Oil & grease- Kerosene oil, graphite grease for wire ropes, petrol and diesel oil.   
11. Blacksmith tool  
12. C & W spare parts- Coupling hooks, screw coupling, washers for hose pipe, sole plate, axle bearing brasses, 
emergency draw bar.    
13. General Store- Tent, folding chairs and tables, nylon net, aluminum ladder, umbrellas, rain coats, signal green 
& red flags, cotton waste, etc.  
14. Kitchen utensils.  
15. Fire fighting equipments- Fire extinguishers, water bucket, etc  



16. Medical equipments- First aid boxes, stretcher with blanket & canvas bag.  
17. S&T equipments- Portable field telephones, telescopic pole equipment, dry cells, Walkie-Talkie, Loudspeakers, 
Mobiles VHF trans receivers, Amplifiers, etc.  
18. Books & Manuals- Accident manual, G&SR rule book, first aid manual, IRCA-II &IV, Operating manual, Safety 
book, working timetable.   
19. Records- ART log book, attendance register, equipment resister, wire rope and chain testing resister, 
inspection resister.   
20. Miscellaneous- camera with flash and tape or video recorder.  
140 T CRANE  

  140 ton crane is available with A class ART  
  There are two types of 140 T crane in IR  

oo  1. Jessop        2. Gotwal  
Bull Dozers- Very useful for clearing serious derailments. They provide the fastest means for removing 
interlocking or for toppling rolling stock from the track. 
14. fMjsyesaV ds le; TokbaV pSd ds nkSjku dkSu&dkSu ls iSjkehVj fy;s tkrs gSa] QkesZV cukdj fy[ksa \ 

   What parameters are to be recorded during joint check at the site of derailment explain with the help of 
format.202 
Definition: -Derailment means off loading of wheel/wheels causing detention to rolling stock/p.way 
Track parameters which to be recorded 

(1) Track gauge:-The distance between two running rails is known as track gauge. the track gauge should be 
measured 13mm below from the top of the rail. 

Track gauge should be :- 
(i)   on straight track     -    1676±6mm.  
(ii)  up to 5 degree curve  -   1676 ±  6

15  mm. 
(iii)  above 5 degree curve - 1676 + 20/ - 0 mm. 

(2)  Cross level: - The variation in top level of the both rails on same point on straight track is known as cross 
level. Cross level is always measured on left rail in reference to right rail as per direction of the train. 

                 Permitted cross level is      -     13mm/station.          
(3)  Twist: The variation in two continuous cross levels is known as twist. or 

The algebraic variation in two continuous cross levels is known as twist.  It is always measured in mm/m. 
For example. ---- if cross level on station is +5mm and on station 2nd is 5mm,        
Then twist will be:- 
Twist   =    (+5) - (-5)/ 3 or    (+5) + (5)/3 =10/3      or       3.3mm/m. 
The allowed twist:- 
On straight   and circular curve                 -       2.8 mm /m. 
On   transition curve                                    -        1.0 mm/ m.         
A class track (160 KMPH) – 1.37 to 1.41 mm./M 
B class track (130 KMPH) – 1.41 to 1.78 mm/M 
C class track (100 KMPH) – 1.78 to 2.41 mm/M 
D class track (Main Line) – 1.78 to 2.41 mm/M 
E class track (Branch line) –2.41 to 2.78 mm/M 

(4) Cant or super elevation: To maintain the centre of gravity or to neutralize the effect of centrifugal force, 
the outer rail on curve is lifted in respect to inner rail, is known as cant. Or 

The lifting of outer rail in reference to inner rail on curve on same point is known as cant or super elevation. 
Cant is always measured on outer rail in mm. 
The max. Cant allowed in Indian Rly B.G. Is – 165mm. 
For A &B class track    –  165 mm. 
For C,D &E class track –  140 mm 
Variation in cant is possible due to: - Cant deficiency or Cant excess. 
Max. Cant deficiency permitted             - 75mm (gen). 



Max. Cant excess permitted                      - 75 mm. 
Causes of variation in cant 
(1) Due to poor maintenance of track by Engg. Deptt. (excess or low cant) 
(2) Due to poor engineman ship by the driver. (Excess or low speed) 
The equilibrium cant   
E  =  GV2/127R 
Where G = 1676+74 mm (gauge + width of the rail) 
V=   speed in Kmph 
R = radius in mtr  
(5) VERSINE 
The perpendicular distance drown at the centre of chord from the mid-point of arc is known as versine. Versine is 
always measured on outer rail in mm. 
If the versine is measured on 11.8 mtrs chord basis, the allowed variation in versine is only 10mm.  Or if the 
versine is measured on 20 mtrs chord basis, the allowed variation in versine is only 29 mm. The versine measured 
on 11.8 mtrs chord in cm, is tells directly the degree of curve. 
VersineV = 125 C2/R  
Where C = length of chord in mtr. 
 R = radius in mtr. 
Rail defect 
(6) HOGGING:- bending of rail ends at rail joints is known as hogged rail.  Allowed max. -    2mm 
(7) BATTERING:- wear of rail ends at rail joints is known as battered rail.   Allowed max. -    2mm 
(8) RAIL WEAR   

                       (i) Vertical wear  
                        For B.G. (a) 60 kg rail---    - 13mm 
                                        (b) 52---,, ---,,------ 8mm 
                                        (c) 90 r         ------ 5 mm           

                (ii) lateral wear 
                                       A&B track        ---- 8mm 
                                      C&D --,,-----    -----10 mm 
                       (3) angular wear. – Permitted max. 25 degree 

(9) UNEVENNESS:- To be measured on 3.6    m Gen  Isolated Chords.  
                        Limit    ---     On long term basis ---6mm - 10mm 

                                              On short term basis ---10 mm- 7mm 
(10)  STRAIGHT NESS:- To be measured on 7.2    m chords.  

                               Limit    --- On straight track     ---5mm-- 10mm 
                                                            On curved track     ---5 mm --7mm 

(11) CREEP:- Shifting of rail in longitudinal direction due to poor fastening, or due to emergency     rake braking     
or due to skidding of engine wheel. 

(12) BUCKLING:-  Increase  of rail length due to effect of temperature. 
(13) Corrosion 
(14) Burning. 
(15) Kink. 
(16) BALLAST: To provide Cushing & to absorb vibration , ballast are provided. 
 
Types of ballast :- 
 (1) CUSHION BALLAST: - depth of ballast below the sleeper. 
                             FOR A cat. Track ---300mm 
                                      B&C   -,,  ----     250 mm 
                                      D  --  ,,   ---         200 mm  
                                      E -----,,  --------- 150 mm 



(2) CRIB BALLAST: - Between two sleepers. In the level of sleeper height. 
(3) SHOULDER BALLAST:- Heap of the ballast at the end  of the sleepers , to minimize the effect of  lateral thrust. 

Gen. Should not be less than 150 mm. 
SIZE & SHAPE OF BALLAST :- In 50mm size with at least 30% sharp edges 
 
(17) SLEEPER 
SLEEPER DENSITY: - Number of sleepers per kms is known as sleeper density. 
(1) If track density is more than 10 GMT:- 
For A, B,C&D route ------- M+7. 
For    E             ,,     ------ M+4 
(2) If track density is less than 10 GMT:- 
For A,B,C route -------      M+7. 
For  D &  E    ,,     ------    M+4 
   Where M is the master length of rail   i .e.  13 Mtrs 
 Means no. of sleepers required in 13 Mtrs  length is-----  13 + 7 = 20 
for. ---,,          ----,,,         in 1 Mtr  ,,-----------------    20/13 = 1.540. 
 so that    ,,------             in 1000 Mtrs ,,    --------    1.54x 1000 = 1540. 
(18) CONDITION OF FASTENERS, & FORMATION: -  
During investigation, the condition of fasteners, & formation of track also to be observed for any type of 
abnormality.  
Rolling Stock 
 During investigation the following parameters of rolling stock to be taken into account  
Wheel 
Wheel gauge – Wheel gauge to be measured at 4 locations and average OF them will be considered (1600 +2/-
1mm.) 
Thin flange – A thin flange increase the lateral play between wheel set and track which increases lateral 
oscillation (y/Q) / Angularity of wheel (Cond.-16 mm for goods,22 mm for coaching stock). 
Sharp flange – Due to sharp flange wheel set can take two roads of slightly gaping point. (Cond. limit- 5mm.)  
Deep flange – Deep flange of the wheel may hit the fish plate of rail causing derailment (Cond. Limit – 35 mm.) 
Hollow tyre – It increases the conicity of the wheel which reduces the critical speed of the rolling stock and 
increase the lateral force (y) 
 Flat tyre – It can damage the rail due to successive impact and cause high stresses leading to rail fracture (Cond. - 
50mm for coaching stock & 60mm. For goods stock) 
Root radius too small – It increases the coefficient of friction between rail & wheel flange which increases the 
frictional force causing derailment (Cond. limit – 13mm) 
Buffer  
Height of buffer from rail level should be within 1105 mm. to 1030 mm. 
Buffer projection to be within 635mm.– 584 mm. 
Condition of buffer / CBC to be noticed for any crack/worn.  
Wagon body – If the wagon is in loaded the condition of consignment to be observed for over loading / uneven 
loading.  
S&T – Improper setting of point during shunting operation  
Undetected obstruction between toe  of switch and stock rail 
Approaching signal may be indirect cause of bunching and off loading  of wheel  

 
15 nq?kZVuk LFky ij ,-,e-bZ- dh D;k&D;k dk;Z gksrs gSa]foLrkj ls o.kZu djsa \ 

    Write down the duties of AME at accident site. Explain in detail. 
Role of AME at accident site: - As per accidental manual following duties would be performed by AME at 
accident site. 

 Protect the site of accident to restrict further movement on that line or yard as the case may be. 



 Ensure that the necessary message regarding the details of the accident and casualties have been relayed 
to the SS/SM, control and civil authorities. 

 Make first-aid arrangements for the injured persons, if any. 
 Examine and make a note of all evidence which may prove useful in ascertaining the cause of accident. 
 Try to save life and alleviate sufferings. Ensure everything possible is done provide secure to the injured 

and help to all other passengers. 
 To relay the prima-facie cause of the accident with the expected time of restoration. 
 Seize and freeze all records as laid down in accident manual. 
 Arrange to take photographs from different angles to assist in reconstructing the scene of the accident. 
 Co-ordinate with train crew, station staff and control office for providing relief to the injured and 

restoration of traffic. 
 Record the statement of the concerned staff available at site for ascertaining the cause of the accident. 
 Take written evidences of as many witnesses as possible in case passenger train is involved. Their 

names/addresses should be recorded (witnesses should not be from Railways). 
 Ensure relaying the progress report to control after every one hour. 
 Obtain clearance from civil/police before starting restoration in case of sabotage/doubt of sabotage. 
 When a senior officer arrives at the spot, relevant records should be handed over to him and he must be 

briefed about the situation. 
 If the accident is within station limits, note down the condition of points, fixed signals, position of levers, 

position of block instrument and SM control. 
 Scrutinize as early as possible the train signal register, reply books, PN book and other relevant records 

pertaining to the train movement. 
 Make a rough sketch showing the position of derailed vehicles, marks on sleepers etc. 
 To give fit certificate to the accident involve train up to the next examination point towards direction of 

movement. 

Following operating features must be checked while investigating into a derailment: 
 Speed of the train just before the accident. 
 Uneven load/ shifted load – load in all the vehicles must be checked to get an idea of loading and 

lashing/securing of loads. 
 Application of brakes. 
 Brake power of the train and location of vehicles without brake power. 
 Whether all hand brakes are in released condition. 
 Sudden reversal of points. 
 S&T failure reported before the accident – how and when was it set right? 
 The position of loose components wherever found. 
 Whether the engineering staff was on work. 

Wheel marks, points of mount, flange travel mark on the rail, point of drop and other damages to sleepers, rails 
and other fitting. 
16 vkx f=dks.k ls D;k le>rs gSa] vkx cq>krs le; D;k&D;k lko/kkfu;ka cjruh pkfg,] laf{kIr esa fy[ksa \ 

  What do you understand by fire triangle? What preventive measures are taken during extinguishing the 
fire? Explain briefly. 

Definition of Fire: Fire is a chemical chain reaction, in presence of correct proportion of oxygen, heat and 
fuel. 
Fire Triangle: Fire is a chemical reaction between a fuel and oxygen in presence of heat. In other words, it 
may be stated that three things are essential for fire which can be represented by the three arms of a triangle, 
viz. Heat, combustible substance and the supporter of combustion or oxygen. A fire cannot take place in 
absence of any one of these three factors. 
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FIRE – WHAT TO DO WHEN:  In the event of a vehicle on a train catch fire 
  i) The train shall be stopped. 
ii) The burning vehicle to be isolated, a distance of not less than 45 meters being left   between it and the other 
vehicles of the train. 
iii) The train shall be protected in accordance with GR 6.03, if not protected by fixed signals. 
iv) Every effort shall be made to extinguish the fire and to save the wagon labels, seals and the contents of the 
vehicle. 
v) Earth or sand, if available shall also be used. 
vi) In case of fire is discovered when the train is near a tank or a watering station, the guard and driver shall use 
discretion to proceed there, but no such attempt shall be made until the portion of the train in rear of burning 
vehicle has been detached. 
When a person's clothing catch fire  
i)  Approach him holding with the nearest available wrap in front of you. 
ii) Wrap it round him. 
iii) Lay him flat on the floor, smothering the flames. 
iv) On no account should be rush into the open air. 
v)  Call for assistance. 
Fire caused by petrol or any other inflammable liquids, acids or gases  
i)  Segregate the affected wagon, coach or area involved. 
ii)  On opening a wagon do not enter immediately. You would, thus, avoid fumes which may be dangerous. 
iii) Use D C P Type fire extinguishers and sand and not water or soda acid type fire extinguishers. 
iv) Do not bring naked lights near the site of fire. 
v) Inform the nearest Railway or civil fire stations intimating that the fire has been caused by petrol or any other 
inflammable liquids or gasses or acids. 
CORRECTLY USE A FIRE EXTINGUISHER:- 
There are four important steps you must know to correctly use a fire extinguisher. 
The PASS method can help you to easily remember those steps: 
 PASS 

 Pull the pin. 
 Aim the extinguisher or nozzle at the base of fire. 
 Squeeze the handle and release the extinguishing agent. 
 Sweep the extinguisher from side to side across the base of the fire until it appears to be out. 

 



17 vksMhlh ls D;k le>rs gSa] fofHkUu Dykl dh vksMhlh dk o.kZu djsa rFkk ,-lh- ,oa Mh-lh- VªSDlu ,fj;k esa ewoesaV ds 
D;k funsZ'k gSa] fy[ksa \ 

   What do you mean by ODC? Explain all classes of ODC. What are the  instructions for movement in AC 
& DC traction area. 
DEFINITION:-An ODC is found which, when loaded is on 
ordinary open wagon, would infringe the maximum moving 
dimension of the gauge over which is to be moved.  
1. TYPES OF CLEARANCES:- There are two types of 

clearances:- 
i) Net clearance 
ii) Gross clearance 
i) Net Clearance:- The maximum clearance 

between consignment & fixed structure on 
running condition will be known as “Net 
Clearance”. 

ii) Gross Clearance:-  The net clearance between 
consignment & fixed structure in stationary condition is known as “Gross Clearance”. 

NOTE: Net Clearance is less than Gross Clearance. 
2. CLASSIFICATION OF ODC:- The ODC has been classified in following three categories:- 

I)  A- class ODC  
II)  B- class ODC 
III) C- class ODC  
I) A- Class ODC :- ( Permitted Out of Gauge): 

The consignment load which infringes the maximum moving dimension, but do not infringe any 
fixed structure en-route by net clearance of 150 mm & above & gross clearance 230 mm & above. 
i) Speed restriction : 40 kmph 
ii) Movement : During day & night 
iii) Escorting : Not required  

II) B- Class ODC:- (Exceptional Out of Gauge) 
The load which infringe the maximum moving dimension, but do not infringe any fixed structure en-route 

by net clearance of more than 75 mm &less than 150 mm &gross clearance of more than 150 mm & less than 230 
mm. 

i)  Speed restriction : 40 kmph 
ii) Movement : During day & night 
iii) Escorting  : During Night 
iv) Escorting Staff : PWI, TI & CWI 

III)      C- Class ODC:- (Extra ordinary Out of Gauge) 
 The load which infringe the maximum moving dimension, but do not infringe any fixed structure by a net 

clearance of less than 75 mm & gross clearance by less than 150 mm. 
i) Speed Restriction : 15 kmph 
ii)       Movement                  : During day only 
ii) Escorting                     :  required  
iii)  Escorting Staff          :  JE (P-way), TI, JE (OHE)  
Note: On the basis of gross clearance C-Class ODC is further divided in two categories 
1. If net clearance is more than zero but less than 75mm –speed-15 kmph only in day and must be 
escorted by TXR, PWI, LI, and TI etc.  
2. If net clearance is zero–speed-dead slow, only in day and must be escorted by TXR,PWI,LI,TI etc.  

3. SPECIAL INSTRUCTION FOR THE MOVEMENT OF ELECTRIC SECTION:- 
1. AC Traction – 

SR. Gap Between Contact Wire & ODC Speed Power 



No. 
1. 390 mm & above 40 kmph ON 
2. Less than 390 mm & till 340 mm 15 kmph ON 
3. Less than 340 mm & till 100 mm 15 kmph OFF 

2. DC Traction – 

SR. 
No. 

Gap Between Contact Wire & ODC Speed Power 

1. 245 mm & above 40 kmph ON 
2. Between 245mm & 170 mm 15 kmph ON 
3. Between 170 mm & 75 mm 15 kmph OFF 

 
Note: If Clearance is between OHE wire & consignment is less than 100mm in AC traction area and less than 
75mm in DC traction areas movement of ODC is not possible 
18 dSluc Vªkyh fdrus izdkj dh gksrh gS \ dSluc Vªkyh dh izeq[k fo’ks"krk,a fy[ksa rFkk ekdZ&A rFkk ekdZ&AA Vªkyh esa 
vUrj crk;sa \ 

How many types of CASNUB trolley. write salient features of CASNUB trolley and write down the difference in Mark I and 
Mark II trolley. 
CASNUB BOGIE:: CASNUB BOGIE means Cast Steel Bogie equipped with snubber spring. Bogie comprises of two 
cast steel side frames and a floating bolster. The bolster is supported on the side frame through two nests of 
spring, which also incorporate a load proportional friction damping .the side frames are connected by a fabricated 
mild steel spring plank to maintain the squareness of the bogie  
(Mark-I) and (Mark-II) Casnub Bogies 

SR  ITEMS     DESCREPTION  

1  Gauge  1676 mm  

2  Axle load  22.9 T  

3  Wheel diameter  1000 mm new, 956 mm new for 22W (retrofitted)  

4  Wheel base  2000 mm  

5  Type of roller bearing  Slandered AAR cartridge bearing   

6  DISTANCE between 
journal centers  

2260 mm  

7  Distance between side 
bearer  

1474 mm  

8  Type of side bearer  aa))  Roller type clearance for CASNUB 22 W.  
bb))  Spring loaded constant contact for CASNUB 22 HS.  
cc))  Constant contact type (metal bonded rubber pads for others   
dd))  P U pad (poly Urethane) for BOXN M1 & BOXNEL wagon  

9  Anti rotation feature  Anti rotation lugs have been provided between bogie bolster and side frame  

10  Type of brake beam  Unit type cast steel brake beam suspended from side frames bracket 
CASNUB 22 W (M)  

11  Center pivot  1) IRS spherical type for 22W only   
 2) Spherical type (UIC concept) for others  

12  Suspension details     Long travel Helical Springs  

13  Elastomeric Pad  Elastomeric Pad has been provided between adopters and side frames 
pedestal roof to reduce wheel flange wear.   



Sr. no CASNUB 22 W (Mark-I) CASNUB 22 W (Mark-II) 
1 Introduced in 1972 Introduced in 1986  
2 Weight 5.35 T 5.7 T 
3 Side frame –straight and wide jaw opening ,there 

is provision of adopter retainer bolt and in outer 
jaw   

Modified wide jaw opening and designed to 
accommodate Elastomeric pad . Camber is provided 
in side frame of 7 degree provision of adapter 
retainer bolt in outer jaw  

4 There is no provision of Elastomeric pad   E M pad are provided 
5 There is provision of wide jaw adapter of 48.5 

MM thickness  
There is provision of wide jaw adapter of 48.5 MM 
thickness 

6 There is provision of floating bolster suitable for 
fitment of IRS pivot .Pivot may be welded and 
riveted with bolster or may be casted with 
bolster. 

Bolster has been modified to suit fitment of spherical 
bottom pivot. 

7 There is provision of clearance roller type side 
bearer 

There is provision of constant contact metal 
bounded rubber pads in the side bearer . 

8 There is provision of sliding pocket type brake 
beam  

There is provision of hanger type brake beam 
which is suspended with hanger  

9 Bogie is designed to take axle load of 22.9 T axle 
fitted with CTRB. Its new wheel diameter is 1000 
MM and condemning 906 MM  

Bogie is designed to take axle load of 22.9 T axle 
fitted with CTRB. Its new wheel diameter is 1000 
MM & condemning 906 MM  

10 Initially spring plank of structural steel was 
provided which was later on changed to flanging 
quality steel. Initially its height was 60 mm and 
subsequently increased to 75 mm provided with 100 
mm pitch hole at the centre which was later on 
closed and longer opening measuring 200 mm on 
either side of centre line provided. 

Initially spring plank of structural steel was 
provided which was later on changed to flanging 
quality steel. Initially its height was 60 mm & 
subsequently increased to 75 mm provided with 
130 mm pitch hole at the centre which was later on 
closed and longer opening measuring 200 mm on 
either side of centre line provided. 

 
19 Vªsu ikfVZax D;k gS] blds D;k&D;k dkj.k gS A Vªsu ikfVZax jksdus ds fy, fld ykbZu esa D;k&D;k mik; fd, tkrs 
gSaA 

   What is train parting? What are the reasons of it? What measures are taken in sick line to reduce train 
parting?  

TRAIN PARTING 
When a train after formation, during run, shunting operation or while starting/ stopping divides itself into 

two or more parts, is termed as train parting. This is termed as “J” Class Accident In such cases the driver should 
keep the front portion moving as far as possible until rear portion has stopped to avoid any possibility of collision 
between the two parts of the train and cause of derailment. Guard should immediately try to stop the rear portion 
of the train by applying the hand brakes to avoid collision with front portion. Then driver & guard shall act 
accordingly to provision of G & SR to clear the block section in case of train parting occurred in the block section. 
THE REASON OF TRAIN PARTING 

Incidence of train parting is an accident as per accident manual. The train parting takes place mainly due 
to following reasons:- 
a) Operational reason such as bad engineman ship by driver Brake binding due to emergency application of 

the brakes etc also contributes to the train parting. Bad driving technique such as fast notching up of 
locomotive, sudden application of brakes, bad driving on gradient, improper road knowledge etc. can also 
contribute to train parting. 

b) Due to defective signal. 
Train parting mostly taking on up gradient followed with down gradient, the most important location where 
the cases are more is near the home signal which means driver while started from home signal after 
stopping are not ensuring releasing of brake in shock load on knuckles. 



c) Poor Maintenance of P Way Track 
Analysis of section wise occurrence of train parting on railway indicates that bad section can be identified 
and driver should be counselled for pre drive techniques such as poor rail joints, mud accumulated track 
create uneven height with CBC coupler resulted train parted due to vertical slipping of knuckle.  

d) Improper maintenance of rolling stock 
Train parting takes place in goods train due to following improper maintenance of rolling stock. 
Mechanical defects & their remedial action 

Sl. No. Defects Causes Remedial Action 
1 Excessive wear of 

knuckle nose.  
Improper maintenance. CBC Knuckle nose wear gauge No.- 

2 must be apply at any schedule of 
maintenance. 

2 Expansion of guard 
arm. 

Ineffective anti-creep 
mechanism. 

During ROH & other repairs it 
should be checked by CBC gauge 
No.- 2. 

3 Excessive CBC 
drooping. 

Excessive wear on shank 
wear plate/ missing of 
shank wear plate. 

It should be replaced in sick line & 
yard examination 

4 Cracks on Coupler 
Body. 

Defective material/ Weak 
draft gear. 

It should be replaced during POH & 
ROH 

5 Bent operating 
levers. 

Excessive projections of 
operating handle more 
than 75°. 

It should be checked and replaced 
by examining staff in sick line and 
yard. 

6 Dropping of Yoke 
pin support plate. 

Loose & deficient rivets. It should be secured properly by 
rivets 

7 Improper/ Partial 
locking of knuckles 

Locking piece dislodged.  Ensure proper locking of knuckles 
by examining staff 

8 Breakage of front & 
rear stoppers. 

Dead or weak draft gear. Check the damaged draft gear. 

9 Deficiency of lock 
lifting components 

Defective and bent 
operating gear. 

Ensure that all the components 
lock lift assembly is intact. 

10 Excessive wear on 
the lock and 
knuckle at locking 
face. 

Ineffective anti creep 
mechanism. 

During ROH & other repairs it 
should be checked by CBC gauge 
No.- 2. 

11 Stretched knuckle. Defective or sudden draw 
and buffing forces. 

During ROH & other repairs it 
should be checked by CBC gauge 
No.- 1. 

12 Dropping of the 
operating lever on 
run. 

Improper securing of 
bearing piece. 

It should be ensured at every 
attention by examining staff.  

13 Breakage of the 
operating lever 
support bracket 

Bent/ Damaged operating 
lever and loose riveting of 
support plate. 

Ensure proper riveting & bent lever 
to be replaced. 

14 Excessive wear of 
the yoke pin 
support plate. 

Yoke pin hole elongated. Check any excessive rubbing marks 
on the bottom of the yoke. 

15 Breakage/ Perished 
rubber pads in draft 
gear. 

Excessive play in draft 
gear. 

Proper attention during POH & 
ensure proper fitment of rubber 
pads & check for damaged draft 



gear by examining staff. 
16 Failure of anti-

creep mechanism. 
Excessive wear of CBC 
components. 

Ensure all the components of CBC 
body/ lock lift assembly are intact. 

20 ,;j fLizax dh dk;Z iz.kkyh dk Mk;xzke cukdj le>k;saA blds xq.k&nks’k crkb,A 
    Explain working principal of air spring with the help of diagram. Write down its  merits  and demerits in 
detail. 
Air Spring: Air spring is a rubber bellow containing pressurized compressed air with an emergency rubber spring 
providing various suspensions characteristic to maintain a constant buffer height irrespective of the loaded 
condition. 
Necessity for Introducing Air Spring in Hybrid Coaches: 
            Due to the Super Dense Crush Load the bolster springs become solid, which in-turn damages/breaks 
the coil spring resulting in discomfort to the passenger. So to overcome the above problem on air suspension (air 
spring) is introduced in the secondary suspension to maintain a constant buffer height irrespective of loaded 
condition b y varying the pressure of air inside the air spring. 
Working Principle: With changing loads, air spring reacts initially by changing the distance between air spring 
support and coach body. then actuating height monitoring valve(levelling valve ),either by taking  the compressed 
air to the air spring or releasing air  pressure from it to the atmosphere this process continues until the required 
height is maintained this mechanism ensures a constant floor height on coaches provided with air springs, 
irrespective of the load. 
The Main Components of Air Spring are as 
under: 
  Bellows 
  Lateral shock absorbers 
  Level equalizing valve with lever  
 Branch pipe 20dia. 
  Inner side emergency spring 
 150 liters capacity reservoir. 
 40 liters capacity auxiliary reservoir-

04nos. 
 Non-return valve 
 Isolating cock 
 Duplex check valve 
 Air spring support cradle 
 Air spring releasing valve  

Air Suspension Bogie : 
MERITS: 
 Required pressure of 7bar is taken from F.P., no extra provision of pressure is required. 
 Ride comfort is better than ICF. 
 In ICF bogie coil springs are working on load proportionate deflection system some time which becomes 

too less (spring become solid) but in air spring a fixed deflection range is maintain having characteristics 
to vent and receive air as per requirement. 

 Ride quality is the same in empty and loaded. 
 With the use of control or levelling valve No. extra air is utilized. 
 Constant floor height is maintained resulted more comfort to passengers. 
 Springs are also able to except lateral thrust to act as flexi coil. 
 On typical load (more load) ride quality is same. 
 Improved reliability and reducing maintenance efforts. 
 Choice to set deflection range during manufacturing. 
 Passenger fatigues is reduced.  
 The gap between bolster and bogie frame should be maintained 255+5,-0mm during running which 

provides more deflection range in compare to coil spring provided on old ICF coaches. 
DEMERITS: 



1. If the pressure is reduced more than 1.5kg/cm2 in both bellows, the automatic emergency valve will sense 
and there will emergency brake application resulted recharging , setting of audio visual indicating valve is 
required en-route also.(RDSO Trials in process) 

2. In rolling examination the position of levelling valve lever must be ensure to keep in horizontal position  
3. If lever is in vertical position, then train should be allowed with restricted speed of 60kmph or coach 

should be detached as decision taken by train examining staff. 
4. More educated supervisors and staff is required to provide more attention during rolling in and rolling out 

examination  
Spares levelling valve, isolating cock, duplex valve etc must be provided at en-route stations for emergency use 
which will be difficult to maintain. 
21 gkbfczM dkspksa ds ifjpkyu esa vkus okyh ijs'kkfu;ka D;k&D;k gSaA foLrkj ls fy[ksa ,oa budks nwj djus ds fy, vki 
D;k lq>ko nsaxsA 
    What are the limitations during movement of Hybrid coach? What will you suggest to overcome these 
problems? 
Hybrid Coaches 
Introduction: A mixed type coach where the body of LHB and the bogie of ICF pattern is being utilized to reduce 
the original cost as well as for easy maintenance, that mixed coaches are known as HYBRID Coaches. 
Operational trouble  

1. It is becoming very difficult to create and maintain requisite amount of FP pressure (6kg/cm2) during 
initial charging and attachment of new engine. 

2. Limitation to ensure and maintain equal pressure in all four air springs during run. 
3. Limitation in rolling in examination the position of leveling valve lever to keep in horizontal position. 
4. Lever is in vertical position, then train should be allowed with restricted speed of 60kmph or detached the 

coach as per laid down instructions. 
5. More skill of staff is required to provide proper attention during rolling in and rolling out examination.  
6. The pressure is being reduced more than 1.5kg/cm2 in both bellows; the automatic emergency valve will 

sense and there will emergency brake application resulted recharging. 
7. Availability of Spares like leveling valve, isolating cock, duplex valve etc for en-route stations for 

emergency is a major problem. 
8.  Punctuality losses due to speed restriction with hybrid coaches in case of trouble in section. 
9. Higher compression capacity engines (WAP7& and above) are suitable to attached with hybrid coaches 

rakes resulted limitation in selection of engines. 
10. Problem occurrence in CDTS operation due to poor FP pressure. 
11. Some time It is becoming very difficult to uncouple the coupler due to provision of locking arrangement in 

CBC operating rod.  
12. Brake releasing time is more due to availability of poor pressure in FP. 

Suggestion: 
1. Allotment of separate engine having higher compression capacity  to haul the hybrid coaches rake 
2. Proper training to train crew to attend the en route trouble. 
3. Fresh circulation of timing related with rake charging, brakes application and releasing after proper study 

and trail report with hybrid rakes. 
4. Proper counseling/demonstration to all concerning departments related with train operation. 
5. CDTS system is failed on account of poor FP pressure so that it is suggested to operate CDTS manually. 
6. As the maximum jerks are noticed in hybrid coaches with the use of H type coupler so it is suggested that 

coaches are to be equipped with side dead buffers.(as already provided in SLR hybrid coaches) 
 

22 jsyos dh ls¶Vh vkWxsZukbts'ku ls D;k le>rs gSa] blds D;k dk;Z gS] foLrkj ls o.kZu djsaA 
      What do you understand by Railway safety organization? What is the work of this organization? 
Explain in detail. 

RAILWAY SAFTEY ORGANISATION 
Railway safety organization to ensure implementation safety norms/rules, pertaining by all department of 



railway. 
 INTERNAL SAFETY(all are railway employees) 
 EXTERNAL SAFETY(top management are non railway employees) 

External safety organization   
                                                                                CCRS 

 
                                                                                                CRS 
                                                                                 (One No. For each  circles) 
                                                                                                                    
DY CRS                      DY CRS                               DY CRS                                       DY CRS                             DY CRS 
  (S&T)                       (Traffic)                             (Mechanical)                          (Electrical)                           (Engg)  
 
 
 
                                                                                     ACRS(5) MEMBER     
                                                                                
                                                                         INSPECTORS (VARIOUS 5 MEMBERS OF ALL DEPARTMENT) 
INTERNAL SAFETY ORGANISATION:-Railway safety is ensured through internal safety organization 

1. Railway Board Level 
2. Overall In charge Of Internal Safety Organization 
3. Executive head of internal safety organization – additional member safety 

 
 INTERNAL SAFETY ORGANIZATION 
 
(BOARD LEVEL)          (ZONAL LEVEL) 
MEMBER TRAFFIC                                          CHIEF SAFETY OFFICER 
 

ADDITIONAL MEMBER (SAFETY)                        
DIRECTOR                                                    DY CSO                       DY CSO          DY CSO                 DY CSO                  
JOINT DIRECTOR                                               (MECH)               (ELECT/S&T )        (TRAFFIC)             (ENGG) 
DEPUTY DIRECTOR 
ASSISTANT DIRECTORS AND INSPECTORS                                 
                                                                                                    SAFTEY CONSOULLERS 
                                                                                      (MECH/ ELECT/ TRAFFIC/ ENGG/S&T) 
 

                                                                            (DIVISIONAL LEVEL) 
                                                

                                                                                                        SR.  DSO 
                                                                                                         DSO 
                                                                                                         ADSO 
                                                                                                   
                                                                                                  SAFTEY CONSOULLERS 
                  
                                                                      (MECH/ ELECT/ TRAFFIC/ ENGG/S&T) 
 
Duties of external safety organization:-  CCRS is the head of organization and main duties of organization are as under:- 

1. Inspection of New Railway lines prior to authorization for passenger traffic. 
2. Periodical inspection of Open Lines. 
3. Approval of new works and renewals affecting passenger carrying lines. 
4. Investigation into accidents, including enquiries into such accidents of passenger trains as are considered 



to be of a serious nature. 
5. General advice on matters concerning safety of train operation. 
6. Statutory powers under section 4, 5 and 6 of Indian Railway Act to inspect the railway system, conduct 
enquiries in the causes of accidents and sanction execution of all works affecting the safety of running line. 

Duties of internal safety organization:- Main function of internal safety organization are as under- 
1. To co-ordinate in CRS enquiry of any derailment/accident. 
2. Safety department shall report the accident to GM/CRS/railway board update restoration detail time to 

time. 
3. To preserve all clues related to derailment/ accident and photography of accident site. 
4. To advise DRM/GM/Railway board regarding safety aspects time to time. 
5. To monitor DAR cases regarding derailment/accident. 
6. To analysis accidents for avoiding reoccurrence. 
7. To ensure compliance of accident cases enquiry at each level. 
8. To declare as a disaster for any major accident with the approval of GM. 
9. Inspection of rescue and relief arrangement provided at divisions time to time. 
10. To ensure reviewing of disaster management system and to suggest improvement. 
11. Monitoring of all safety aspect related to different departments.  
12. Counseling to all safety categories staff and develop awareness about safety.   

23 ch,ylh oSxu ds eq[; fo'ks’krkvksa dk o.kZu djsa\ buesa vkj-vks-,p- djus dh fof/k dk o.kZu dhft,\ 
    Explain salient feature of BLC wagon Explain ROH procedure of BLC wagon. 

BLC WAGON  
BLC Wagon (Bogie  Low Platform Container Wagon) are introduced to overcome the ODC restriction in respect of 
height to  accommodate 9’6” height (international container) from BFKI type wagon in lieu of 8‘6” height 
container which were become ODC in BFKI type wagons. 
The length of A car is 13625 mm while the length of B car is 12212 mm. The coupler of A car for attaching to loco 
or other stock is at 1105mm. The coupler in the B car at both ends is at 845 mm from rail level. The wagons are 
equipped with Air Brake. The diameter of new wheel is 840 mm and the condemning size is 780 mm. 
SPECIAL FEATURES 

• Most Important feature is five wagons make one unit consisting two ‘A’ cars having High Tensile E grade  
CBC Coupler at its outer end & slack less draw bar at inner end and three ‘B’ cars are attached with 
‘slack less draw bar’ to each other. 

• One rake consists of 9 units + 1 brake van 
• Construction of under frame is lighter, welded skeleton design, to get optimum tare to pay load. 
• Centre pivot bottom is an integral part of bolster, provided with ring liner of 5 mm thickness.  
• Use of spring loaded side bearer two on each trolley in lieu of CC Pad, which carry 90% of load in empty 

condition. Now a day’s P.U. based Side bearers are introduced. 
• Manufacturer - M/S Hindustan Development Corporation or TEXMACO 
• Owner, CONCOR (Container Corporation of India) 

IMPORTANT DIMENSIONS 
• Floor height from Rail level     : 1009 mm 
• Slack less drawbar height        : 845 mm 
• Wheel Diameter -  : 840 mm (new)  

                                                              : 780 mm (cond.)  
•  Axle Load -        : 20.32 t 
• Tare Weight -   ‘A’ car -      : 19.10 t  

                                          ‘B’ car -      : 18 t 
• Carrying capacity (CC) -           : 61 t    
• Length of ‘A’ car  : 13625 mm 
• Length of ‘B’ car  : 12212 mm 
• Length of one unit  : 69 meter(One unit = 2BLCA +3BLCB) 



• Length of one rake                    : 619 meter 
• Piston Stroke         : 95 ±10 mm in empty  

                                                                : 120 ±10 mm in loaded 
• ‘A’ dimension        : 70 to 72 mm 
• BC pressure                      : 2.2 Kg/cm 2 in empty  

                                                               : 3.8 Kg/cm 2 in loaded 
• Maximum Speed   : 100 KMPH   

ROH OF BLC WAGON:- 
A routine overhaul should be given to all wagons as a unit of 5 wagons (car A-2, car B-3) at nominated 
depot at intervals of 18 months. (Newly built 24 months). 
            Disconnect 5 car units in to separate individual cars. Each car required to undergo ROH 
individually. The important points generally to looks into are given below for ready reference. Other 
details of ROH procedures as per RDSO instructions for ROH on wagons should also be looked into. 

1. Remove bogie brake rigging attachments to under frames, break gears & flexible pipes connected to VTA. 
2. Remove centre pivot split pin, lock pin and shackle lock etc. 
3. Lift the body through lifting pads. 
4. Run out the bogie. 
5. Clearance of 16 mm between load sensing device sensing tip to stopper are required to be maintained 

within tolerance of +/-1mm. 
6. Place the under frame on trestles. 
7. After removing the side frame key and lifting the bogie remove wheel sets from the bogie. Machine the 

wheel tread of all the wheels to worn wheel trade profiles. 
8. Strip the bogie. After proper cleaning, examine the bogie side frames, bolster and other castings for cracks 

etc. 
9. All the side bearers’ liners of the spigot and hole should be replaced. The procedure for attending the 

repairs of bogie frames, bolster and liners should be as per instructions. 
10.  Check bolsters springs and side bearer’s springs for defective/broken springs. Replace the defective one 

such that variation in the free height of springs in the same group not to exceed 2mm. 
11.  Examine center pivot, center pivot pin, center pivot liner. 
12.  Strip brake gear fittings and examine for wear and damage and serviceability of bogie brake gear levers, 

replace worn out bushes and pins. 
13.  Examine the load sensing device on bogie with air brake in respect of item 5. 
14.  Replace all the worn out brake blocks and repair worn out brake heads. 
15.  Check the roller bearings for grease leakages and check adapter and replace if found any defect. 
16.  Reset the load sensing valve on bogie and tack weld the fasteners after setting with the necessary gap 

(16mm) between tip and stopper as mentioned. 
17.  Examine under frame brake gear levers; replace worn out bushes and pins. 
18.  Examine slack adjuster (SAB) and replace or attend to the defects as per RDSO instructions G-92. After 

fitment set the SAB “A” dimensions 72 +0, -2mm. 
19.  Check up hand brake arrangement for repair. Replace the missing or damage parts. Lubricate the gears. 
20.  Lower the under frame on bogies and provide pivot pin shackle, pin with split pin and connect brake gear 

pin. Dimensions 60+0, -0.5mm between center pivot top to side bearer top liner should be maintained. 
21.  Test air brakes as per G-97 RDSO instructions. 
22.  Check automatic locks. Replace the defective locks. Check welding failures. Check automatic locks for any 

damage to lock head and for rotation of head. Change the lock head and rubber spring of locks. 



23.  Check the distance from side frame top liner to side bearer seat 131+0, -0.5mm at all four side bearer 
points under tare conditions of the flat wagons. Keep the distance within tolerance by altering shims 
provided at the top side bearer locations. 

24.  Ensure all APD (anti pilferage devices) measures are incorporated after assembly. 
25.  Paint the bogie, stencil station code and date of ROH. 
26.  Touch up pain and lettering. 
 Special instructions: The draw bar height and CBC height should not be more than 845 mm and 1105 mm 
respectively. No packing is given over axle box adapter. 
24 okDlu bZ ,y ¼25 Vh½ oSxu dh izeq[k fo'ks’krkvksa ij izdk'k MkysaA bldks cukus ds fy, D;k&D;k lko/kkfu;ka 
viukbZ tkrh gSA 

   Explain salient feature of BOXN(EL) What precaution are taken to make BOXEN EL Wagon(25T). 
BOXN wagon existing capacity of 22.9 ton has been upgraded for 25 ton axle capacity and wagon named as a 
BOXN (EL). Main salient features of the BOXN(EL) wagon are as under:- 
modification Up gradation of carrying capacity of BOXN/EL Wagon from 22.9 to 25 ton axle capacity 
 
Sr. DESCREPTION Features and Precautions 
1. Selection of wagon Under framed member and crossed member should be in sound 

condition and trolley should NLB type .after up gradation trolley 
is named as NLC 

2.  Wheel and axle Axle wheel seat dia should not be less than 211mm wheel dia. 
Should not less than 950mm shop issued size is 962 mm. 

3. CTRB AAR approved grease to be used, bearing face plate to be painted 
with white paint  

4. CBC and draft pad High tensile CBC fitted with RF- 361 draft gear is used .  
5. Identification Olive green paint strip of size 258 mm width should painted on 

wagon body panel below 777mm from top, red paint marking on 
spring and trolley H frame stencilling on end panel i.e.   E R.  

6. ROH and POH interval ROH- yearly and POH – 3 YEARLY  
7.  Anti corrosion treatment  All anti corrosion measure i.e. 5 nos.  per as RDSO pamphlet to be 

carried out.  
8. Spring arrangement per Nest     

outer-  Inner - Snubber 
          

      7 – 7 – 2 (Modified) 
9.  Axle capacity for extreme loading   25 Tonne 
10.   Side bearer    CC pad to be replaced with PU pad      
 
25 dSluc cksxh esa cksxh ekm.VsM ,;j czsd flLVe dk lfp= o.kZu dhft,A ;g daosa'kuy oSaxu czsd flLVe ls fdl 
rjg fHkUu gSA  

    Explain Bogie Mounted air Brake system in Casnub bogie with the help of diagram. How it differ from 
conventional air brake system of wagon. 
To improve the braking force, retro fitment of BMBS in goods stock is introduced in 2011-12 in IR. 
SALIENT FEATURES OF BOGIE MOUNTED BRAKE SYSTEM USED ON CASNUB BOGIE:- 
1- Use of Two no’s of 10” Dia brake cylinders with automatic load sensing device. 
2- Use of 58 mm thick K type non asbestos composite brake block.  
3- Piston stroke of 56(+6,-0) mm in empty condition and 62 (+6,-0) mm in loaded condition is required to 
maintain. 
4- Application of loads is at the ends the brake beam instead of centre resulted no chances of bending of brake 
beams. 
5- Cylinder is with double acting slack adjustment feature with constant piston stroke resulting is uniform brake 
performances even as the brake shoes and wheels wears. 
6- Total slack adjusting capacity is 500 mm including brake block wear, wheel wear and all clearances. 



7- All cylinders are equipped with an automatic piston stroke indicator. 
8- Replacement of the brake head is quickly and easy by removal by only one pin.  
9- Provision of mechanical hand brake system with the use of two no’s stainless hand brake cables pulled through 
standard hand brake rigging. 
10- Easy fitment of bogie mounted cylinder on any standard bogies without making any modifications 
 

 

 
ADVANTAGES OF BMBS OVER   CONVENTIONAL  BRAKE SYSTEM  
1-SAB is eliminated providing in Built slack adjuster to take up slack automatically. 
2- Brake Rigging completely eliminated. 
3- Wt of BK system Reduced approx: 300 Kg resulting More carrying capacity. 
4- E/L system Modified to Automatic Load sensing. 
5- Mechanical efficiency ( Brake percentage)  Increased to 47.6% ( was 43.8% in case of BOXN)  
6- Push Rod of conventional type eliminated BK rigging eliminated so there was a low chance of hanging parts 
in Train  
7- Braking Distance decreased. 
8- Wheel wear is Reduced due to use of K-Type 58 mm thick composite BK Block. 
9- Speed of Train Increased due to better control. 
10- Reliability of BK system is increased. 
11- Low Maintenance Cost. 
12- No need of Detachment of wagons in en route when BK pipe Damage 
11- Cylinder is mounted parallel to the brake beam and transfer forces through the bell cranks. 
12- Improves the efficiency and alignments of the braking forces with the wheels which reduced the wear of 
shoes and wheels. 
13- Use of pressure regulated load sensing device, installed between body and bogie under frame act on 15 psi to 
maintain normal sensor arm travel of 95 mm.  
14. Use of single stage distributor valve (conventional type). 
15. Use of Two bell crank levers and two Inter connecting Push rods, to transmit braking force from bk cyl.to 
wheel through primary and secondary brake beams. 
26 gkbZfczM dksp ds ckjs esa vki D;k tkurs gSa\ ;g dSls cuk;s tkrs gSa\ blds izeq[k fo'ks’krkvksa dk  foLrr̀ o.kZu djsaA 

   What do you understand by Hybrid Coaches?  How hybrid coaches are manufactured?  Explain the 
feature of hybrid coach. 



Introduction: A mixed type coach where the body is utilized on LHB pattern and the bogie on ICF pattern is being 
utilized to reduce the original cost as well as for easy maintenance, that mixed coaches are known as HYBRID 
Coaches. Reasons For Adoption Of Hybrid Coach:                  
 In LHB Coaches LHB coach body on German Technology and FIAT Bogie on Switzerland Technology are 

utilized. The total cost of LHB coaches imported is approx. 3.75 crores and cost of RCF manufactured is 
approx.2.75 crores where as initial cost of Hybrid coach 1.7.crore/coach.   

 Using LHB coach body and ICF bogie with certain modifications. 
  These coaches are being utilized in Duronto Rakes. 
 Critical maintenance of FIAT Bogie.   
 Higher carrying capacity due to longer length. 

To obtain Self-Generating system and to avoid one number extra coach as power car in the rake. 
Modification in ICF bogie for hybrid coach: 
 Provision of Air Spring Suspension spring on secondary suspension in place of Bolster coil spring. 
 Use of modified Lower Bolster plank. 
 Shifting of position of vertical shock absorber on secondary suspension. 
 Elimination suspension link, pin and stone on secondary suspension. 
 Elimination of equalizing stay rod. 
 Use of lateral shock absorber. 
 Provision of Bogie mounted air brake system 

Salient Features: 
 Stainless steel shell, weight is reduced by 10% per meter.  .      
  lCF Bogie with Air Spring  
 Provision of H-Type tight lock coupler with Ant climbing feature. 
 Provision of CDTS system. 
 Conventional Electrics  -AC-unit &control panels 
  Conventional interior furnishing  

  SS Partition frames  
  Floating floor with sound insulating board –LHB type 
  Sound Insulating paint  
  Entrance doors and windows are wider 
  Fire barrier sliding vestibule door 
  More safer due to H-Type tight lock coupler 
 Material as per upgraded Specifications 

 
 
27 jkbfMax baMDl D;k gS\ jkbZfMax baMDl esa lq/kkj djus ds fy, 

,y,pch dksp esa D;k&D;k mik; fd;s x;s gSaA bldh rqyuk vkbZ-lh-,Q-dksp ds lkFk djsaA 
      What is riding index .What measures has been taken in LHB coach to improve riding index. Compare 
with ICF coach. 

RIDING INDEX 
Ride Index: It has been found that human sensations are dependent on acceleration, rate of change of 
acceleration (impulse) and displacement. In other words, the product of these values could be used as measure of 
comfort/discomfort.  
          Riding is a quality of comfort experienced by passenger, depends not only upon acceleration, rate of change 
of acceleration & vibration but also some other factors as like noise, moisture temperature etc. 

Calculation Formula given by Dr. Sperling, 

 Ride Index   =  0.896  10

3

fF
f

b



 

 where :                  b : Amplitude of acceleration 
        f : Frequency of acceleration 
       F(f) : a correction factor dependant on the frequency 



MEASURES TAKEN TO IMPROVE RIDING INDEX IN LHB COACHES 
Ride index is reduced from 3.0 to 2.5 at a speed of 160 kmph in LHB coaches.  
Following actions are taken to improve RI 
IN SHELL 

a. Use of H type tight lock coupler with crush element as honeycomb energy absorber in draft gear. 
b. Use of  flooring board with cork sandwiched  between compreg to absorb noise 
c. Provision of metallic floor support with rubber element to avoid metal to metal contact on 

flooring. 
d. Use of Noise and corrosion protection coat “BARYSKIN V60DB”in shell interior. 
e. Use of Sound insulation PU paints on full coach shell interior to provide anti drumming sound 

insulation. 
f. Provision of resonaflex-alu insulation to avoid water collection and to reduce vibration 

IN FIAT BOGIE 
a. Bogie is equipped with two stage suspension system that is primary and secondary 

suspension system. 
b. Double nest coil springs with bump pad at top and bottom are utilized in both suspensions. 
c. Total 9 nos dampers are provided per bogie i.e 4 nos at primary, 2 nos at secondary and 2 

nos yaw damper are used. 
d. Articulated control arm with silent bushes are utilized with axle boxes to provide proper 

guidance to wheel set during negotiation on curve 
e. Fitment of Antiroll bars in bogies to avoid sensing of rolling effect during run resulting right 

quality is maintained. 
f. Weight is transmitted on bogie at four points with the provision of cup and tie rod resulting 

less lurching of body. 
g. Provision of centre pivot pin below bogie bolster with the use of lateral and longitudinal 

rubber pads. 
h. Provision of WSP system to avoid brake binding and skidding of wheel. 

Comparison of salient features of fiat bogie against I.C.F. Bogie 

S.N. I.C.F. FIAT 
1 Max Speed=140 Kmph Max operating speed=160 kmph 

             tested speed=180 kmph 
Potential for operation=200 kmph 

2 Bogie Frame   I Type  H Type Construction 
3 Wheel Base =2896 Mm wheel base = 2560 mm 
4 Wheel mount brake  Axle Mounted Disc Brake 
5 Spherical Roller Bearing Tapered Roller Bearing 
6 Primary Single Spring Primary nested spring =2 nos. 
7 Limited Noise Control Features Noise Controlled By Using Thick Rubber Pad 
8 Secondary spring on L.S. Beam Secondary spring directly mounted on side frame  

9 Coach Load Is Transferred Through 
Side Bearer (100%) 

Through bogie body connection to side frame via 
sec. Springs. 

10 Center Pivot Transfer Traction And 
Shock Load 

Pivot assembly on transverse beam and bracket on 
dome take traction/ braking, shock load. 

11 Ride Index Transverse=3.5                      
Vertical=2.5 

Transverse=2.75 
    vertical=2.5 



12 Anti roll bar has not been provided.  Anti roll bar has been provided to curb the 
tendency of roll. 

13 Weight Of Bogie=6.2 T Weight Of Bogie=6.3 T 
 
28 Hkkjrh; jsy esa vkx ds D;k dkj.k gSa\ Hkkjrh; jsyos us foxr dqN o’kksZa esa vkx ls cpkus ds fy, D;k eksfMfQds'ku 
fd;s gSa\ vkx dks c<+us ls jksdus ds fy, vki D;k lq>ko nsaxsA 
What are the main reasons of fire in train? What modifications are carried out to prevent fire in last few 
years by Indian Railway? What suggestions you will give to prevent expansion of fire.  

THE MOST COMMON SOURCES OF FIRE ON TRAIN ARE:- 
1.  Electrical equipment and cabling. 
2. Inflammable goods carried in coaches illegally. 
3. Coal fires carried by unauthorized venders. 
4. Cooking gas in pantry cars. 
5. Throwing lighted cigarette/bidi/match sticks. 
6. Lighting stoves etc inside the coach. 
7. Spilling of alcoholic drinks inside the coach. 
8. Generator in power cars. 
9. Locomotives fire. 
 

Modifications to prevent Fire:- 
The coach shell is made of steel and is fire proof. Furnishing material used for enhancing passenger comfort is 
mostly fire-retardant. The following development s have been made by RDSO so far in enhancing fire retardant 
properties of furnishing material:- 

Location Change Year 

Roof Ceiling Hard Boards replaced by Limpet asbestos 
sheet 

1982 

Vestibules Untreated curves bellows replaced by UIC 
vestibules (Canvas vestibules coated with FR 
paint) 

1991 

Interior Panels LP sheets to IS:2046 upgraded to C-9602 1996 
Upholstery Rexine IS:1259/8698 upgraded to C-9503 Fire 

retardant fabric upholstery to C-9901 
1998 Under 
implementation 

Curtains Khadi cloth to be replaced by fire retardant 
fabric to C-9911 

Under 
implementation 

T avoid fire hazards , the material used in coach furnishing should 
(a)Delay/retard propagation of fire so that enough time is available for passenger to evacuate the train and for 
fire fighting methods to be put into operation. 
(b)Not release toxic fumes or melt and drop when they burn 
Following modifications are proposed on coaches to prevent propagation of fire from one coach to next 
coach :- 

a. The furnishing materials presently used in coaches are fire-retardant. However, when train is in 
motion and fire occurs inside the coach, the temperature can reach up to 600-800 deg. C, which 
is enough to overcome the fire retardant property of furnishing material. As such fire proof 
material shall be used instead of fire retardant to avoid spread of the flames. 

b. The LP sheets provided inside and outside the lavatories i.e., on partition walls wills will be 
replaced by 1mm thick stainless steel to AISI 409 panels. No timber to be used in lavatory area. 

c. Ceiling over lavatory and vestibule gangway shall also be of 1mm thick stainless steel to 
AISI409. 

d. The existing flooring consisting of comreg board with PVC overly covered with aluminium 
chequared plate in vestibule gangway and doorway passenger should be there in all coaches. 



e. The vestibule sliding doors should be with aluminium/steel paneling and no timber packing 
should be used in the construction of door. 

f. Double flap doors provided in AC coaches shall be of aluminium/steel construction. 
g. Railway should ensure closing of vestibules door during night hours to ensure safety and 

prevention of fire. 
h. Only approved material should be used for furnishing of coach. No timber should be used. 

29 dksfpax LVkWd dh fjySfcfyVh vki dSls ekiu djsaxs] fdlh ,d fjySfcfyVh ekiu dk o.kZu djsaA ml  
 iSjkehVlZ esa lq/kkj ds fy, vki D;k ,D'ku ysaxsA 
How coaching stock reliability is measured? Describe anyone reliability measure. What actions should be 
taken to improve that parameter? 
   Main objectives of maintenance department are to make coaches available as per traffic requirement. But 
these coaches should be reliable and safe and should satisfy passenger needs. To achieve desired level of 
reliability of the coaching stock following objectives have to met with- 

a. Reduction in terminal detachments. 
b. Reduction in en-route Detachment, derailments/accidents and punctuality loss cases. 
c. Continuous efforts in improving the work environment. 
d. Regular review and up-gradation of maintenance practices. 

As far as reliability of coaching stock is concerned, it can be judged primarily from the following performance 
indices:- 

 Detachments 
 Punctuality loss cases 
 Accidents/derailments 

Detachments 
If any coach is separated from its rake for a particular train neither during run or at terminal station due to any 
defect, it is termed as detachment. The detachments can be classified as under:- 
On the basis of schedule 
Planned: Detachments to give attention for various schedules like POH, 10H, C-schedule, quarterly schedule 
&modification work. 
Unplanned: Detachments caused by out of course or unscheduled repairs. These detachments should be our 
focussed area for reduction. 
On the basis of location 
En-route Detachment: If any coach is removed from service due to any defect during run, it is called enroute 
detachment. It is the most serious detachment in nature and can be equated with an accident. Causing un due 
harassment to the passengers. 
Terminal detachment: The coaches detached either at primary maintenance depot or at secondary maintenance 
depot comes under this category. 
On the basis of ownership 
Primary detachments at PM terminal: The coaches’ detached at the primary maintenance terminal come under this 
category. . 
Primary detachment at secondary maintenance terminal: This includes the coaches detached at other terminal or 
secondary maintenance terminal. This is also a very serious detachment indicating lack of quality in maintenance. 
Secondary detachment: The detachment of coaches maintained primarily at other ends. 
Significance of detachment. 
 The unplanned detachments must be avoided at any cost due to the following reasons :- 

 Whenever a coach is detached during maintenance in washing line, shunting takes place resulting in a 
period of non-activity for 45 minutes to 2 hrs. Depending upon the number of coaches to be detached. 
This always results in shortening of scheduled maintenance time, which ultimately leads to poor quality. 

 Wastage of scarce human resources as the staff remains idle during shunting activity. 
 During shunting it has been observed that a number of components like LV Couplers, Hosepipes etc. Got 

damaged. In a congested place like Delhi, where no extra lines are available for keeping spare 
coaches/rakes, side collisions during shunting are a regular phenomenon. 



 
A coach detachment also reflects the poor quality maintenance during major schedules at workshop and sick line. 
The continuous improper upkeep coaches during washing line maintenance also results in detachment. 
Rake integrity is lost, which results in a sense of ownership for the maintenance gang. 
Parameters for detachment 
The detachments can be monitored though various parameters depending upon the information required in 
analyzing the causes of detachment. If the purpose is to compare the quality of maintenance of various depots, 
then the following indices can be monitored are- 
Number of coaches detaches per month. 
Number of coaches detached per month per coach holding. 
Average km. earned per coach detachment. 
The above indices will show which depot is more affective in maintaining the coaches as recommend quality 
standards. 
If the purpose is to compare the quality of major rules given by various shops and depots, following indices can 
be monitored- 

 Coaches detached within 100 days of POH 
 Coaches detaches within 100 days of IOH 
 Coaches detached within 100 days of C-schedule 

The quality of batch or gang maintaining the particular rake/train can be judged to a certain extent the following 
indices- 

 Number of detachments. 
 Number of detachments per coach holding. 
 Km earned per coach detachment. 

Step to reduce detachments 
Following steps are required for reducing detachment. 
Database management system:- the data base all the detachments should be computerized. A rate code should 
be given for each cause of detachments of better Failure analysis. 
Failure reports:- failure report of each dtachment should be made to pinpoint exact cause. It will help taking 
concrete action in eradication the problem. 
Rake integrity: It will help in creating the sense of owner ship among the depot as well as maintenance gang, 
resulting in better upkeep. Maintenance gang having least detachments during half yearly period should be 
awarded. 
Close monitoring: The staff and supervisors must Be instructed not to detach a coach for those reasons, which can 
be rectified in the washing line itself like replacement of DV and internal furnishing etc. Depots equipped with 
modem washing lines should change springs, vacuum cylinders, overhead tanks etc. on the 
Washing lines only. 
Unit Exchange : Keeping unit exchange in washing line like DVs, pipe line, SAB etc. will result in less 
detachments .Technical inputs through innovations : By taking care from failure' analysis, effort should be made to 
innovate in problem are as to find solutions. 
Avoiding Cannibalization of wheels: Cannibalization of wheels should be stopped from coaches going for POH 
or IOH. Wheel changing is the major cause of unplanned detachment and 80% of the detachment on its account is 
due to normal wear like deep flange and radius reduce etc. These can be reduced to a certain extent by avoiding 
wheel cannibalization through increased wheel pool, contract for faster movement of wheels to shop through road, 
proper maintenance of 
Brake rigging system etc.  
Infrastructural development: Proper washing lines with lighting arrangements and pathways to facilitate the 
changing of springs, V-belts, Vacuum cylinders, overhead tanks etc. 
Online fitment: A separate gang should be nominated for making the coaches fit on washing line by changing 
springs, V-belts, etc. Efforts should also be made to do these works at night also. 
Use of modern technology: Use of high pressure cleaners for trolley cleaning, portable welding sets, cordless 
drilling machines, hot air guns etc. at washing Lines will also help in reducing the detachments. 



 
30 ,y,pch dksp dh eq[; fo'ks’krkvksa dk la{ksi esa o.kZu djsaA bldh vkbZlh,Q dksp ds lkis{k esa vPNkbZ;ksa rFkk dfe;ksa 
dk o.kZu djsaA 
Explain salient feature of LHB coaches. Give merits and demerits of LHB over ICF coach. 

DETAILED DESIGN FEATURES OF LHB COACHES 
 Length over body                      - 23540 mm 
 Max. Distance between  
     Inner wheels                                - 12345 mm  
 Max. Buffer drop              - 75 mm 
 Max. Tare weight              - 40.29 t 
 No of passengers                - 78 (Chair car) 

                                                                    -56 (Ex. Chair car) 
 Test speed potential                  - 180 kmph 
 Ride index of coach                - 2.5 to 2.75 
 Maintenance criteria                 - Items of wear & tear not  require  
                                                               replacement / renewal before 1 million km             
 Use of stainless steel and less bogie moving parts reduce maintenance requirements 

under frame 
SNO. LHB      ICF   
1. length=22300mm             length=21027mm 
2. width =3220mm             width =2556mm  
3. material=stainless steel             material=corten steel & 
 & corten steel.                           mild steel 
4. height of sole bar from                       height of sole bar 

 rail length=1098mm                            from rail length =966mm 
 Under frame assly. made from          under   frame assly. made  

 fabricated structure. use of            from folder section made 
5.          Plate structure with I section            by bending. 
 trough floor thickness=1.25mm        trough floor thickness is  
 austenitic steel.             2mm austenitic steel. 
6.      cross bearer is c-section with            cross bearer is uniform c-  

profile cutting end to match             section     with    thickness 
with sole bar thickness 4mm.            4mm. 

7.     CBC type head stock with            draw  gear system  
coupler carrier welded.            provided. 

8.       dual head stock for CBC and            only buffer type head  
buffer type design.              stock type design. 

10. sole bar used is l-shape             sole bar used is z-shape 
11.      argon gas mixture used for             co2 gas is used for  

welding.              welding. 
12.       Under slung assly. for             no under slung is used. 

support of cbc. 
13 B ody bolsters 08 nos. web flang 04 nos. side bearer used in  

used.     body bolster. 
14. No centre pivots is provided.             centre pivots is provided. 
 
 
side wall 
SNO. LHB      ICF   
 
1. it is made in one per assly. it is fabricated in 2 sheets 



2. side wall sheet:-   side wall sheet:- 
thickness = 2mm ferretic stainless steel  thickness = 2mm corten steel 

3. body piller:-   body piller:- 
thickness = 2mm stainless 2mm corten steel with profile &  

      steel, z-section with    bottom side wall (turn under) 
      straight length.  
4. Argon mixture used for                co2 gas is used for welding. 

welding.  
5. horizontal members of   horizontal member light rail  

different length are welded          & waist rail is fitted in single 
                                          Piece. 

6. interlocking of horizontal               no. inter locking system 
& vertical member.   

7.   spot welding in done in side no spot welding except tack 
      wall .     welding 
8.   no. bottom side wall  bottom side provided.  

Provided. 
9.   Roof bearer is welded with  no such provision is required.  

side wall sheet at top piece 
      by mean of bronze welding.  
10. window caliper one used to        prismatic jig is used for side 

press the side wall             wall  
BOGIE 

S.N. I.C.F. FIAT 
1 Speed=140 Kmph Max operating speed=160 kmph 

             tested speed=180 kmph 
Potential for operation=200 kmph 

2 Bogie Frame   I Type  H Type Construction 

3 Wheel Base =2896 Mm wheel base = 2560 mm 
4 Wheel Dia =915 Mm 915 mm(new) 845 mm (worn) 

5 Clasp Type Brake  Axle Mounted Disc Brake 
6 Spherical Roller Bearing Tapered Roller Bearing 

7 Primary Single Spring Primary nested spring =2 nos. 
8 Limited Noise Control Features Noise Controlled By Using Thick Rubber Pad 

9 Secondary spring on L.S. Beam Secondary spring directly mounted on side 
frame (no L.S. Beam) 

10 Coach Load Is Transferred Through 
Side Bearer (100%) 

Through bogie body connection to side frame 
via sec. Springs. 

11 Center Pivot Transfer Traction And 
Shock Load 

Pivot assembly on transverse beam and 
bracket on dome take traction/ braking, 
shock load. 

12 Ride Index Transverse=3.5                      
Vertical=2.5 

Transverse=2.75 
    vertical=2.5 

13 Anti roll bar has not been 
provided.  

Anti roll bar has been provided to curb the 
tendency of roll. 



14 Maintenance. Reqd. 
1)axle box guide arrangement 
2)spherical roller bearing 
3)clasp bearing 
4)more pin joints 

Very little maintenance. In P.O.H. 

15 Weight Of Bogie=6.2 T Weight Of Bogie=6.3 T 
 

31 orZeku dksfpax esaVsusal ds iSVuZ dks cnyus dh D;ksa vko';drk gqbZ\ jsyos cksMZ ds vDrwcj 2001 dk ljdwyj ua0 4] 
dksfpax Vªsu dk fjokbZt esaVsuasl iSVuZ dh D;k izeq[; fo'ks’krk,¡ gSa\ 
What was the need to change current coaching maintenance pattern? Explain main characteristics 
Railway board circular no 04 of revised maintenance pattern of coaching train.  

   The existing ( before issuing above policy ) concept of maintenance was based on end to end run between 
terminals irrespective of distance, several passenger trains log between 150 to 5000 kms on a run. To convert the 
maintenance to a more rational system on km basis, an interval of 2500 km has been selected after careful 
consideration of all aspects of existing maintenance examination and practices.  
the revised maintenance pattern will result in:- 

 Attention as per the requirement of train service and passenger requirements. 
 A step towards standardization of rakes to reduce the requirement of rakes and coaches. 
 More utilization of existing coaches. 
 Increase in productivity after avoiding frequent attention to train covering less kms.  
 Emphasis will shift from staff inputs to infrastructural inputs. 

The revised policy of maintenance will have the following features- 
 Before introduction of any new train, compliance with the RPC No. 4(Revised) will be certified jointly by 

CPTM and CRSE of the originating railways duly consulting the terminating railways. 
 A review will be made in existing coaching links to comply the new instruction. Wherever there is any 

deviation/gaps from the stipulations, a phased plan should be drawn to switch over to the revised pattern 
within next two years. 

 Introduction of revised maintenance pattern entails greater emphasis on reliability and quality of 
attention given to coaches during primary maintenance to enable longer runs. 

 Trains have been classified differently for maintenance purpose. 
Maintenance pattern of coaching trains- 

1. Mail/Exp trains having one way run more than 2500 kms.. 
2. Mail/Exp trains having one way run less than 2500 kms and round trip more than 2500kms 
 Preventive maintenance schedules at pit line at primary end. 
 Internal cleaning, passenger amenity attention and watering at both ends. 
 External cleaning on nominated line with proper facilities at both ends. 
 Enroot examination after every 250 to 350 kms at locations to be decided by railway for each 

train and terminal examination at terminal station.  
 Complete air/vacuum check with fresh BPC prior to start at platform at other end. 
3(a). Mail/ Exp trains having round trip run up to 2500 kms. 

 All points as above except, 
 Under gear examination and brake system maintenance pit line at primary end only. 
 External cleaning on nominated line with proper facilities at primary end. 
 Only continuity check if stabled at platform otherwise, brake power check with endorsement 

on original BPC. 
                       3(b). Shuttles/Interconnected mail/Exp trains having round trip run up to 2500 kms. 

 Preventive maintenance schedules at pit line at primary end. 
 Under gear examination and brake system maintenance at pit line to be done after 2500 kms or 96 hours 



whichever is earlier only at primary end. 
 Internal cleaning passenger amenity attention and watering at primary end and each terminal. 
 External cleaning on nominated line with proper facilities at primary end once a day for shuttles. 
 Enroot examination after every 250 to 350 kms at location to be decided by railway for each train and 

terminal examination at terminal stations. 
 Only continuity checks if stabled at platform otherwise brake power check with endorsement on original 

BPC. 
4- Passenger trains with toilets including interconnected passenger trains/shuttles. 
All points as above 3b. 
5- Passenger trains without toilets. 

 All points as above for 3b except, 
 Under gear examination and brake system maintenance at pit-line to be done after 2500 kms or 96 hours 

whichever is earlier only at primary end. 
 Internal cleaning passenger amenity attention and watering- once a day 
 Enroute/termination examination once a day at primary or nominated terminal. 

32 fMiksa esa 24 fMCcksa dh lokjh xkM+h dh esaVsusal rFkk vkWijs'ku djus esa D;k fofHkUu izdkj dh vko';drk,¡ gSa\ 
What are the standard requirements of facilities in maintenance and operation of 24 coaches rakes in 
Depot? 

FACILITIES REQUIRED FOR MAINTENANCE OF 24 COACH TRAINS 
(Railway Bd.'s letter no. 98/M(C)/137/19 Pt. I dt. 28.7.99 & dt.  05.05.2000) 

a) Infra structural Requirements 
(i) 24 coach length fully equipped pit line. 
(ii) High pressure jet cleaning pipeline with plant for cleaning at primary pit line. Mechanized external 

cleaning is preferable. 
(iii) Water hydrants for 24 coach length at en route watering stations with 20 minutes stoppage at 

nominated stations 
(iv) Availability of the prescribed air brake maintenance and testing equipment. 

b) Coach Design related Requirements 
(i) Air brake with twin pipe graduated release system 
(ii) Only enhanced capacity draw gear and screw coupling to RDSO sketch No. 79061 and 79067 are to 

be provided on the rake 
c) Maintenance Practices and system related requirements 

(i) The integrity of the rakes to be maintained. 
(ii) Primary maintenance of the rake should be done in one hook without splitting 
(iii) Minimum maintenance time of 6 hours on the pit during primary maintenance 
(iv)      Trains leakage rate to be maintained within prescribed limits by using rake test rig. 
(v) Provision of proportionate brake system on the locomotive in good working order 
(vi) Provision of audio visual alarm system on the locomotive 
(vii) In case of double-headed diesel locos maximum traction motor current will be restricted to 650 

Amperes and in case of double headed WAP1/WAP3 electric locos, the traction motor current limit 
will be 750 Amperes as prescribed in RDSO 's instructions  for operation of main line air brake 
trains - C-9408. 

d) Operational requirements 
i) Communication between driver and guard should be provided through suitable means. 
ii) Special care to ensure no gap between coach buffers after tightening the coupler. 
iii) No additional coach attachment beyond 24 coaches will be permissible. 

Note : As per Railway Board Instruction now one occupied saloon & one parcel van can be attached with 24 
coaches rake 
33 cszsd flLVe dh D;k vko';drk gS\ czsd fjfxax ls vki D;k le>rs gSa\ Hkkjrh; jsy esa fdrus izdkj ds czsfdax 



flLVe vfLrRo esa gSa\dksp esa iz;qDr gks jgs] ,;j czsd flLVe dk o.kZu dhft,A 
Why brake system is required? what do you mean by brake rigging? How many types of brake system 
are in use in Indian railways? Describe Air brake system of coaches.  

             A brake is a device by means of which frictional resistance is applied to a moving body to retard or to stop 
the motion 'of the body. Some commandments were regulated by Act 1889 for brake on Indian Railways trains, 
which are as follows:- 

 The brake must be continuous being fitted on every vehicle on train whether carrying passengers or not. 
 The brake must be automatic, that is, self-acting in case of train parting. 
 The brake must be instantaneous (immediate in action). 
 The brake must be powerful. 
 Provision of an appliance in passenger carriage by means of which a passenger may communicate with 

guard or driver. 
 The brake material must be durable character being easy and simple to maintain, enabling it to be kept in 

good working order.  
Salient features for brake operation 

 Simplicity and convenience in manipulation. 
 Integrity of the system. 
 Reliability of the apparatus. 
 Promptness in response to driver's action. 
 Absence of shocks. 
 Simultaneous operation. 
 Constancy in rates of braking. 
 High rates of braking. 
 Unlimited applications. 
 Graduated application. 
 Compensation for loading. 
 Constancy in all weathers. 
 Absence of Skidding. 
 Immunity from track. 

 Brake rigging 
 A mechanical linkage between the brake cylinder and the brake blocks, which transmits the piston force to the 
brake blocks with the required leverage ratio. 



 
Types of Brake System 
1. Hand Brake -In this system, human effort is used as parking brake through mechanical linkage. 
2. Vacuum Brake -In this system, pressure differential is maintained between atmospheric pressure and that of 
vacuum. 
3. Air Brake - In this system, pressure differential is maintained between pressure differences of compressed air. 
4. Dynamic Brake - In this system, by taking advantage of the traction motor's ability to act as a generator, the 
diesel electric locomotive offers a form of braking power which, without "the use of air, can be used as a speed 
controlling brake on grades or a slowing brake on level track. 

Twin Pipe Air Brake System :-   
i) In addition to brake pipe, there is one more pipe called feed pipe , running loco to the brake van to 

charge the auxiliary reservoir continuously to 6 kg/cm2.At present running in coaching stock and 
also in latest developed BOX-N HL, BCN HL wagons) 

ii)  Releasing time is less 15 – 20 sec 
 



 
Extra Fitting For Coaching:- 
1) Feed Pipe – Dia. 25 mm & pressure:  6 kg/cm2 
2) Non Return Valve with Choke: dia. 3 mm 
3) Isolating Cock & Dirt Collector for FP 
4) Branch Pipe for PEAV & PEASD. 

i) PEAV choke dia.: 8 mm (NEW) 
ii) PEAV choke dia.: 4 mm (OLD) 

5) Isolating Cock for PEAV & PEASD 
6) Vertical Pipe for Guard Van Valve 
7) Guard Valve with Handle & choke dia.: 8 mm 
8) Guard Van Valve BP & FP gauge 
Working Principle Of Air Brake System: 
Charging-  

Under normal conditions the Brake pipe and feed pipe both are charged with 5kg/cm2 and 6kg/cm2 

respectably from the loco. The control reservoir is charged with 5kg/cm2 and the Auxiliary reservoir is charged 
with 6kg/cm2.  

When the brake pipe is 5 kg/cm2 the brake cylinder is connected to exhaust through distributor valve in 
order to keep the brake in released position fully. 
Application- 
Whenever the brake application is required operator / driver reduces Brake pipe pressure below the CR pressure, 
the DV connects the auxiliary reservoir with the brake cylinder and the air from AR is flow into the brake cylinder 
to apply the brake. During time of brake application, Brake Cylinder pressure up to 3.8+0.1kg/cm2.  
Releasing- 

It is essential for maintaining BP and CR, to meet this position for which operator / driver recharge the BP 
pipe with 5kg/cm2 .Whenever the brake pipe pressure is equal to CR pressure the DV disconnects the BC from AR 
and in turn connects the BC with Exhaust for the release of brakes fully. 



Manual release- 
Whenever the loco is detached BP pressure is brought to zero and brake application takes place due to the 

existence of CR pressure at the bottom of the main diaphragm. To release the brakes manually the hollow stem in 
the DV should be brought to the normal position by releasing the air from CR. To facilitate this, the release valve is 
given a brief pull which is provided at the bottom of the DV. During this operation the air from CR is released 
which in turn brings the hollow stem to the normal position to connect BC with exhaust for releasing of brakes. 

 
33 pDds ds nks’k D;k gS\ izR;sd nks’k dk o.kZu djsa rFkk mldk D;k izHkko iM+sxkA pDds ds nks’kksa dk Oghy xst dh 
lgk;rk ls o.kZu djsaA 
What are the wheel defects? Write down each defect and effect thereof .Explain the wheel defect with the 
help of wheel defect gauge.  

WHEEL DEFECTS  
Thin Flange 

 
Sharp Flange 

 
Radius too small at the root of flange



 
Deep Flange 

 

 
 

 
Flat faces on Tyre 

 
 

Hollow Tyre 
 



 
Thin Tyre 

 

Wheel Defects Causes 
Thin Flange 

 
 
 
 

 

When the flange thickness reduces from 28.5mm (New) to 16 mm 
(Condemn) or less, then the flange is called thin flange. 
Flange thickness is measured at a depth of 13 mm from the tip of the 
flange. 
Repercussion:- Chances of busting of point due to entering of flange 
between Tongue rail and Stock rail. 

Sharp Flange When the radius given at the tip of flange is worn out from 14.5mm (New) 
to 5 mm (Condemn) or less is called Sharp Flange. 
Repercussion:- Shearing of  fish plate bolts at rail joints. 

Radius too small at 
the root of flange 

New Radius of flange at the root is 16R, when it is reduced to 13R or below, 
it is called Radius too small at the root of flange. 
Repercussion:- Excessive lateral play result in chances of mounting of 
flange over rail. 

Deep Flange The New height of the flange is 28.5mm, when it increased up to 35mm or 
more is called Deep Flange 
Repercussion:- Shearing of  fish plate bolts at rail joints. 

Flat faces on Tyre Flatness on wheel circumference is called on Flat faces on tyre.  
1. For Coaching Stock it is allowed up to 50 mm 
2. For Goods Stock it is allowed up to 60 mm 
Repercussion:- Chances of rail fracture due hammering effect on rail. 

Hollow Tyre If the groove on the wheel tread is up to 5 mm or more, it is called Hollow 
tyre. 
Repercussion:- Chances of entanglement of tongue rail nose with wheel. 

Thin Tyre If the remaining thickness of tyre is less than 25 mm, it is called thin tyre. 
Repercussion:- probability  of breakage of tyre. 



35 ;kf=;ksa dks dksp esa ikuh dh miyC/krk ,d egRoiw.kZ vko';drk gS] ikuh dh deh dh otg ls ;kf=;ksa }kjk 
f'kdk;rs c<+us dh laHkkouk gksrh gS\ Vªsu esa ikuh dh deh ds D;k dkj.k gSa] okVj desVh us ikuh dh miyC/krk 
lqfuf'pr djus ds fy, D;k eq[; fjdeaMs'ku nh gSa\ vki ikuh dh miyC/krk lqfuf'pr djus ds fy, D;k dne 
mBk;saxs\ 
Water is the basic requirement of passengers in coaches. There are chances of complaint in case of less/no 
supply of water. What are the reasons of non availability of water in train? What are the 
recommendations to ensure availability of water by water committee? What steps would you take to 
ensure availability of water? 

Reasons for water shortage in trains 
I. Inadequate water availability at the watering stations 
This situation arises due to :- 

 Inadequate water availability from the main source of supply due to seasonal variations. 
 Numerous take off points to meet domestic requirements of staff and public at stations. 
 Wastage and misuse of water. 
 Inadequate or interrupted power supply. 

2. Inadequate rate of flow of water at the delivery end This does not permit the tanks of the coaches to be 
completely filled within the scheduled train halt. 
3. Bunching of trains at stations due to late running In the event of simultaneous arrival of a number of trains at a 
watering station, difficulty arises in meeting the demand due to inadequate water supply and staff. 
4. Inadequate staff for filling tanks This situation has arisen due to ban in filling the posts as well as increase in 
number of trains and length of trains. 
5. Inadequate watering arrangements to cater for longer trains. 
6. Unforeseen detentions of trains between watering stations The water shortage is likely to arise, if the trains get 
detained at watering stations during peak water consumption hours. 
7. Inadequate duration of halts A certain minimum time is required for watering of coaches. If adequate halt is not 
provided, the coaches cannot be filled completely. 
8. Inclement working conditions 

 Improper and choked drainage system of stations. 
 Inadequate lighting at watering stations. 
 No provision for raincoats, gum boots and caps etc. for rainy season 

All the above working conditions resulting inconvenience to carriage staff for movement during water filling and 
reduce their efficiency. 
II. Maintenance Problems 
A. Defects in WRA system 
In case of under slung water tanks, water is fed by the water raising apparatus. Whenever there is any fault in this 
system, no water is available for lavatories, even though the tank is full. The WRA can be defective due to air lock, 
defective motors, incorrect pressure settings, choked or broken pipe-line, etc. 
B. Water leakage in coaches 
Water leakage can occur due to leaky tanks, flushes, push cocks, pipes, shower rose, etc. Sometimes the cattle run-
over cases also result in breakage of under slung pipeline causing water shortage. Cracking of overhead water 
tanks is a major maintenance problem. 
C. Choked pipes 
There have been occasions when no water is available in lavatories even though it is available in overhead tanks. 
This is due to pipe getting blocked either by some external matter being left in the pipe, when the staff attends to 
such repairs at the watering siding, or some external matter finding its way to the tank through the main source of 
water supply. 
D. Negligence of water filling staff 
Due to inadequate supervision at times, the water filling staff is Likely to skip their work, which leads to water 
shortage. Major recommendations of watering committee are:- 

 The distance between the watering stations has primarily to be governed by the time taken for different 
trains between the two watering stations since the water consumption is dependent upon the time 



interval and not on the distance. Also the maximum consumption of water is between 5.00AM to 
9.00AM" So, the location of watering trains should be so ar.1 ranged that it permit replenishment of 
water in, coaches after an approximate interval of 4 hrs. The distance between two consecutive watering 
stations should be between 100 to 200Kms for BG and 120 to 150 Kms on MG.  

 A provision should be made for supplying 1000Ltsi per BG coach at an intermediate point. For a BG branch 
line train, it is 667 Lts per coach. Peak water requirements should be worked out on the above basis and 
adequate water storage capacity provided to meet this demand. 

 A minimum halt of 10 minutes must be ensured at all train watering stations up to 18 coach trains. Extra 
time should be provided where slip coaches are attached or detached. However, the halt for 24 coaches’ 
trains should be at least 20 min. 

 At busy stations, the watering arrangements should be adequate to meet the water requirements of two 
trains to be watered simultaneously.  

 The rate of flow at the delivery end of a hydrant Should not be less than 100 Lts/Minute. This may be 
ensured by changing pipe layouts, or increasing pipe diameters or provision of booster pumps as 
necessary. 

 The maximum distance between hydrants for overhead watering should be 10 metres. 
 The maximum distance between ground hydrants for side filling should be 3 metres. 
 In order to eliminate frequent damage to hose pipes carrying from point to point, contamination of pipes 

etc., the hosepipes should be fixed permanently to overhead water cocks. 15 Mts length thermoplastic 
hoses may be used instead of rubber hoses. 

 The requirement of watering staff should be based on .5man-minutes per coach for the scheduled train 
halts. Staff  requirement to be calculated with the following formulae:- 

For 18 coaches’ length train and 10 minutes schedule halt, staff required would be equal to (17x 5)/10=8.5 men. 
  Watering arrangements on platform should cater for the maximum length of trains running on the 

section 
 The water supply arrangements for trains should be Isolated from general water supply. 
 Adequate static water storage capacity should be provided at watering stations. It should be adequate to 

water all trains in 24 hrs. 
 The pump capacity should be to pump 1, 40,000 liters of water in 4 hrs i.e., 35,000 Lts per hour for each 

tank. Since, day-by-day electric failures are increasing there should be stand-by DG set to run the pump, 
since train water is essential. 

 Butterfly valves of 2", 6" and 8" are recommended for coach watering system. 
Following steps should be taken to ensure water availability: 
 Ensuring proper fitment of tanks with shock absorbing capability using 10mm thick rubber pads on the 

Bottom as well as sides. This arrangement absorbs vibration and shock loads better, minimizing the 
instances of welding cracks on the tank body. Pressure testing of water tanks to be ensured during POH. 

 Proper maintenance of WRA system to be ensured i.e., functioning and overhauling of motors, pressure 
setting, etc. 

 A sit is not possible to know the .exact level of water available in the tanks of every coach by the staff, 
resulting in over filling of water in some coaches and shortage in others. It is essential to provide LED 
based water level indicator to sense the water level in the tanks. The panel is to be provided near WRA 
panel. It will have following benefits:- 

 This arrangement will prove highly effective in diagnosing the exact cause i.e. whether the problem is due 
to water shortage or defective' WRA. 

 This will also be beneficial for the escorting staff to know the exact level of water tanks of each coach so 
that the water can be filled in specific coaches during a short enroute stoppage. 

 Over a period of time, the consumption of water in a particular train, route and type of coach can be 
assessed and thus the water filling stations can be nominated accordingly. 

Water bridging system in the toilets - Due to the hitting of under slung pipes during run and equipment failures an 



acute problem of non-availability of water is experienced on a large scale. In case of defective WRAs or broken 
pipe line, it will not be possible to provide water on that coach resulting in harassment to the passengers. The 
modification in the lavatory water pipe system in the ceiling can be done as shown in the sketch above to supply 
water in toilet of adjacent coach in case of failure of WRA or no water condition. 

 Frequent breakage of under slung pipe line due to cattle run over or accidental hitting of foreign material, 
resulting in no water condition in the coach. A modification has been incorporated in the layout of the 
existing under slung pipe lines of AC coaches by raising its level to avoid hitting due to foreign material or 
cattlerunover.RCF has incorporated this modification in new coaches, but the old coaches should be 
modified by Railways. 

 Passenger complaints regularly come due to no availability of water in the lavatories of the coaches due 
to missing or loose water filler caps of under Slung water tanks. The loose or missing water caps result in 
the air lock making water not available in that coach. To overcome this problem and to ensure water 
availability in the lavatories, a modification has been introduced by providing an isolating cock in the 
water over flow pipeline at both sides. These isolating cocks remain open when the watering of the coach 
is being attended and after complete watering these cocks are put off, which does not permit pressure 
leakage in case of missing or loose filling caps. This will have following benefits:- 

 Reduction in the passenger complaints due to non availability of water. 
 The cannibalization of the filler cap from one coach to another has been reduced. 
 It does not matter whether the filler cap is there on the tank or not. 

 
 

 
 

36 ,Dly xkbZM ,lsEcyh esa eq[; nks’k dkSu ls ik;s tkrs gSa] bu nks’kksa dk eq[; dkj.k D;k gS rFkk budks nwj djus dk 
mik; D;k gS\ 
What are the main defects found in axle guide assembly? What are the reasons of it? Write down the 
remedial action of these defects. 

DEFECTS IN AXLE GUIDE ASSEMBLY THEIR REASONS AND REMEDIAL ACTION:- 
Sr. 
No. 

Defect Reasons Remedies 

1. Perished rubber 
packing ring. 

Poor quality of 
rubber packing ring 

1. Replace rubber packing ring at every examination. 
2. Use only rubber packing rings conforming to IRS 

specifications. 



2. Axle guide found 
worn on one side 

Initial difference in 
wheel diameters on 
same axle more than 
0.5 mm. 
Coach is not leveled. 

1. Maintain difference in wheel diameters on same 
axle within 0.5 mm. Use wheel diameter gauge 
with minimum 0.2 mm accuracy. 

2. Level the coach. 
3. The squareness and alignment of axle box guides 

should be checked with alignment gauges and 
corrected. 

4. Vent holes should be sealed with gaskets screw 
tightened well after topping. 

3. Axle box springs 
rubber upper spring 
seat (protective tube) 

-do- -do- 

4. Guide bush worn. -do- -do- 
5. Lower spring seat 

surface worn. 
-do- -do- 

6. Guide ring broken Axle guide is hitting 
lower spring seat. 
Weld joint of lower 
spring seat and tube 
is porous or cracked. 

1. Guide securing bolt should not project out of guide 
cap. 

2. Use good quality upper and lower rubber washers 
and correct number of compensating rings in the 
axle box guide assembly. 

3. Adjust ABC clearance on leveled track. 
4. Strip and re-weld lower spring seat correctly. 

7. Broken/distorted 
spring clip of guide 
cap. 

-do- -do- 

8. Guide cap securing 
assembly broken. 

-do- -do- 

9. Lower spring seat 
scored and dent mark 
on guide cap. 

-do- -do- 

10. Dust shield spring 
broken/distorted. 

-do- -do- 

11. Dust shield twisted or 
damaged. 

-do- -do- 

12. Guide threads 
damaged. 

-do- -do- 

13. Leakage from lower -do- -do- 
37 dksfpax fMiks dk ys vkÅV fMtkbZu djus ds D;k fn'kk&funsZ'k gSa\ estj dksfpax Mhiks esa fofHkUu izdkj dh lqfo/kk,¡ 
miyC/k djkus dk jQ LdSp cukdj o.kZu djsa\ 
What are the latest instructions for designing lay out of coaching depot? Explain rough sketch of major 
coaching depot with various facilities. 

CLASSIFICATION OF COACHING MAINTENANCE DEPOTS. 
According to number of based coaches (holding Capacity), depot is classified into three categories. 
 Sr. No  Depot Number of based coaches 
 1 Minor   50 to 100 
 2 Medium 100 to 250 
 3 Major   Above 250 
Standard Facilities:- 

1. Covered accommodation 



2. Flooring & pit for repair & examination 
3. Office & store facilities 
4. Sick line yard 
5. Machinery & plant 

Covered Accommodation: 
1. Track length of under covered accommodation for any type of sick line must be at least 4% of the holding 
capacity(based coaches) 
OR 
Total track length should not be less then coaches in view of repair purpose whenever working space required for 
each coach is 35m 
OR 
Track length should not be less then 140m for any type of sick line. 
2. It is essential to provide 50% track length under a covered area with pit examination facilities. 
3. In pit there should be proper light arrangement. 
4. It should also be ensured that it is provided with drainage facilities with 1% inclination & required number 
of man holes. 
5. At least hoist crane in capacity 3 to 5 tones also should be provided across the track. 
6. The width of the covered accommodation should be normally 15 meters and should be normally cover two 
tracks under it. The gap between two adjacent tracks should not be less than 7.5 meters. Where overhead crane 
is provided. If overhead gantry is not provided the can be maintained to 6 meters. 
7. It should be ensured that proper space is provided beside the track for free and easy movement of transport 
vehicles as like fork lift, listers , trolleys, truck, etc. 
8. Entire covered accommodation must have adequate lighting arrangement for workers without eye strain. 
Machinery And Plant: 

To avoid heavy manual labour, wastage of manpower and to provide efficient working of depot, suitable 
adequate machinery and plant is required which are as under. 
SR.NO.  PARTICULARS 

1) Self propelling whiting jacks 
2) Coach shunter-portable wrench type. 
3) Welding plant  200 amp capacity with double load 
4) Gas cutting & welding equipment 
5) Vacuum exhauster 
6) Air compressor(150cfm) 
7) 2 tones hoist with tram beam. 
8) Sawing machine. 
9) Diesel jeep with 2 trolleys. 
10) Wood cutting saw machine. 
11) Fork-lift truck. 
12) Hand shearing machine. 
13) Portable furnace 
14) Centre lathe 230mm (9”) chuck. 
15) Wheel lathe. 
16) Manipulator/fixture for bogie. 
17) Ultrasonic testing apparatus.   
18) Tool post grinder. 

TOOLS: 
1.  Pneumatic hand tools(a) Grinder  (b)  Drill (C) Chipper/buster (d) Riveter 
2. Electric power tools.                            

(a)Pop riveting tool gun (b) Drill (c) Bolt tighter/torque wrench. 
3. Hand tools including torque wrenches as required.    



1. D.V.  Testing bench. 
2. Air Brake cylinder overhauling testing bench. 

 

 
 
38 eky xkM+h LVkWd esa iz;ksx gksus okyh fofHkUu izdkj dh cksfx;ksa ds eq[; fo'ks’krk,¡ D;k gSA o.kZu djsaA 
What are the salient features of different bogies used in goods stock? 

TYPES OF  BOGIE 
The bogie used in fright stock in Indian railway are:- 

 Diamond Bogie 
• H frame bogie consisting of two side frames joined by spring plank. 
• Floating bolster carrying centre pivot and side bearer. 
• Diamond bogies are used in Defence stock. 
• Only secondary suspension consisting of coil nest of four outer and four inner springs. 
• Axle box guidance through nuts and bolts. 
• Positive clearance type curved side bearer. 
• Centre pivot pin passing through hole in centre pivot bottom. 
• Speed potential 75 kmph. 
• Plain bearing. 
• Unit type brakes. 

 UIC Bogie 
• UIC bogies were used in BOX/BCX stock. 
• Fabricated out of steel. 
• Headstock, sole bar, bolster, diagonals and trimmer sub assemblies join together. 
• Hemispherical centre pivot. 
• Primary suspension with long links and laminated springs. 
• Interleaf friction damping. 
• Claps type brakes. 
• Cylindrical roller bearing. 
• Speed potential 75 kmph. 
• Wheel base 2000 mm. 
• Axle load 20.32 ton. 
• Entire load transmit through centre pivot. 

 Casnub Bogie:- Casnub bogie are being used in most of fright stocks 
.  



39 cksxh ekm.VsM ,;j czsd flLVe D;k gS\ bldk daosa'kuy ,;j czsd flLVe ls D;k ykHk gSaA blds fMtkbZu ds 
fo'ks’krkvksa dk o.kZu djsa] ;g flLVe fdl izdkj dk;Z djrk gS rFkk ejEer ds le; D;k fo'ks’k /;ku j[kk tkrk gSA 
What is bogie mounted air brake system? Explain its advantage over conventional air brake system 
.Explain its design feature and working. What precautions are to be taken during maintenance? 

Bogie Mounted Brake System 
Introduction 

• In order to overcome the problem faced due to breakages and malfunctioning of SAB en-route and also due 
to the frequent breakages and replacement of cast iron brake blocks. 

• The SAB is completely eliminated by providing the brake cylinder on the bogie itself, & frequent breakages 
and replacement of C.I. brake blocks are minimized by providing high friction composite ‘K’-type brake 
blocks.        

Advantages Of BMBS over conventional air brake system 

Specification CASNUB22W CASNUB22W(M) CASNUB22W(R) CASNUB22 NL CASNUB22 
NLB 

CASNUB22 HS 

Introduction 1972 1986 15-01-1990 1989-90 1990-91 1993 
Weight 5.35t 5.53t 5.7t 5.5t 5.4t 5.4t 
Axle Load 22.9t 22.9t 22.9t 22.9t 22.9t 20.3t 
Wheel Dia. 1000mm(New) 

906mm(Cond.) 
1000mm(New) 
906mm(Cond.) 

956mm(New) 
906mm(Cond.) 

1000mm(New) 
906mm(Cond.) 

1000mm(New) 
906mm(Cond.) 

1000mm(New) 
906mm(Cond.) 

Suspension  
Details 

Long travel  
Helical Springs 

Long travel  
Helical Springs 

Long travel  
Helical Springs 

Long travel  
Helical Springs 

Long travel  
Helical Springs 

Long travel  
Helical Springs 

Type of 
Axle 
Bearing 

 (Currently) 
Standard 
AAR Type 
CTRB  

Standard AAR 
Type 
CTRB 

Standard AAR 
Type 
CTRB 

Standard 
AAR Type 
CTRB 

Standard 
AAR Type 
CTRB 

Standard 
AAR Type 
CTRB 

Type of 
Side Bearer 

Roller Type Constant 
Contact type 
Metal Bonded 
Rubber Pad 

Constant 
Contact type 
Metal Bonded 
Rubber Pad 

Constant 
Contact type 
Metal 
Bonded 
Rubber Pad 

Constant 
Contact type 
Metal 
Bonded 
Rubber Pad 

Constant 
Contact type 
Metal 
Bonded 
Rubber Pad 

Type of 
Pivot on 
Floating 
Bolster 

IRS Type Spherical Type IRS Type Spherical 
Type 

Spherical 
Type 

Spherical 
Type 

Type of 
Brake Beam 

Sliding 
Pocket Type 

Suspended 
Hanger Type 

Sliding Pocket 
Type 

Sliding 
Pocket Type 

Sliding 
Pocket Type 

Sliding 
Pocket Type 

Type of Jaw 
Adapter  

Wide Jaw 
adapter of 
48.5mm 
thickness 

Wide Jaw 
adapter of 
48.5mm 
thickness 

Wide Jaw 
adapter of 
25.5mm 
thickness 

Narrow Jaw 
adaptor of 
26.2mm 
thickness 

Narrow Jaw 
adaptor of 
26.2mm 
thickness 

Narrow Jaw 
adaptor of 
26.2mm 
thickness 

Adapter 
Retainer 
Bolt 

Provided in 
Outer Jaw 

Provided in 
Outer Jaw 

Provided in 
Outer Jaw but 
32mm below 

Not Provided Not Provided Not Provided 

EM Pad Not Provided Provided Provided Provided Provided Provided 
Anti-
rotation lug 
between 
Bogie 
bolster & 
Side frame 

Provided Provided Provided Provided Provided Provided 



 
 
 
 
 
 
 
 
 
 
 In built single acting slack adjuster 

to take up a slack automatically. 
 Weight is reduced and 

C.C. can be increased (weight is 
reduced 492 kg per coach as 
compared to conventional 
coaching stock) 
 Number of pin joints is 
reduced 102 to 84.  

 Fulcrum losses are reduced. 
 Braking distance can be reduced at a speed of 110 km ph with 18 coaches is 800 m. (Conventional stock is 

905 m.) 
 Maintenance cost is low. 
 Noise is reduced due to under frame mounting, SAB is eliminated. 
 Mechanical efficiency is increased. 
 Reliability of brake system is increased 
 Speed of the train can be increased due to better controlling of train. 
 Wheel Wear is reduced due to co-efficient of friction of ‘K’-type brake block is 0.25. 
 Mechanical advantage is increased. 
 13 T (Non-AC)  1:4 (in conventional) & 1:7.6 (In BMBC) 
 16 T (AC) 1:5.5 (In conventional) & 1:8.4 (In BMBC). 
 Life of the brake block is increased. (5.5 to 6.0 times in compare to Cast iron). 
 Mounting and dismounting of brake cylinder is easy during IOH & POH. 
 Weight of the brake block is reduced resulted transportation and handling is easy. 
OTHER DATA OF B.M.B.S. : - 

 Totally four numbers of 8” dia. (203 mm) size brake cylinders are used in place of two nos.14” (355 mm) 
cylinder in convention air brake system.  

 It has an inbuilt single acting slack adjusting cap automatically to an extent of 305 mm slack adjustment 
whenever the piston stroke is increased more than 32 mm (clearance increased due to wear on brake block 
and wheel). 

 These cylinders are mounted with central longitudinal members connecting the bogie transom and head 
stock on either side.  

 Piston stroke should be maintained within 32 mm.  
 The total number of teeth on adjuster ratchet is 18 nos.  
 The circumferential displacement of ratchet in one stroke is by 20 degree. 
 The liner displacement of adjuster tube in one stroke is only by 0.366mm. 
 The liner displacement of adjuster tube in one complete rotation of ratchet is by 6.4mm. 
 As a conclusion to adjust 25 mm of slack total 72 braking strokes are required.  
 



 
 
 
 
 
 
 
 
 
 
 
      MAIN COMPONENTS OF BMBC  
1. Adjuster screw with Ratchet 
2. Adjuster tube 
3. Rocker arm 
4. Roller plate  
5. Pawl Housing Ring 
6. Pawl 
7. Piston 
8. Trunnion Body 
9. Front Cover 
10. Piston Return Spring 
11. Cross Head 
12. Latch 
13. Resetting Plate 
14. Pawl Spring 
15. Plunger Spring 
16. Ratchet 
 

 
Precautions to be followed while maintaining the BMBC.  

 Ensure the bogies are provided with high friction K type composite brake blocks.(as the coefficient of 
friction of Composite Brake Block L – Type is 0.17, K -  type is 0.25 & for Cast Iron Brake Block it is 0.12). 

 Ensure that floating lever, Z-arm are not interchanged between AC / Non-AC coaches. 
 Ensure connecting link (Curved Pull-rod) is not interchanged between AC / Non-AC coaches. 
 Whenever wheel dia. is reduced below 839 mm, ensure the curved pull rod hole is shifted to next inner 

hole. 
 Ensure the pull rod is not reversed.  
 Ensure 38 mm packing is given in between dash pot and axle box wing whenever wheel dia. is reduced to 

839 to 813 mm. 
 Whenever red mark is seen on the adjusting tubes replace all the brake blocks since further take up of 

clearance is not possible. If slack take up feature is not possible then adjuster tube to be extended to out 
side by disengaging of latch provided with resetting plate  



 Snout out position should be kept on 3 O’ Clock to 9 O’clock (Old 6 O’ Clock to 12 O’ Clock) 

 
WORKING PRINCIPLE 
 Whenever driver applied the brakes, piston is charged at 3.8 kg/cm2 of pressure. 
 Piston assembly started to move in forward direction,   
 But there will not any change in the position of adjuster ratchet if the piston stroke is within 32 mm 
 If the piston stroke is exceeded more than 32 mm, in return stroke the fulcrum of the rocker ram is change 

resulted the pressure on plunger pin is released and pawl housing ring is started to rotate in clock 
direction due to release of pressure, mean while ratchet also rotate on its axis and change circumferential 
position by 20 degree (shifting by one teeth only) and then locked by pawl. Due to change of this clock wise 
position of ratchet ,the adjuster tube takes place the liner displaced outward outside at a rate of 0.366 mm 
per stroke and locked it in permanent feature resulted the gap between wheel and brake block is reduced 

40 dSjst fMiks esa dkSu&dkSu ls esaVusal f'kM~;wy izslØkbCM gSa] izR;sd f'kM~;wy esa fd;s tkus okys dk;Z dk la{ksi esa o.kZu 
djsaA 
What are the maintenance schedules prescribed in carriage depot? Explain the work is carried out in 
each schedule. 

MAINTENANCE SCHEDULES TO BE FOLLOWED IN COACHING DEPOTS 
a) To maintain coaching stock in good condition, the following preventive maintenance schedules are 

prescribed to be carried out in carriage depots on divisions where rake has been based for primary 
maintenance. 

1. Trip schedule- After every trip by primary maintenance depot.      
2. Schedule A -  Monthly (1 month  7 days) 
3. Schedule B -Quarterly (3 months  15 days)  
4. IOH - 9 months + 30 days  
5. POH - 18 months 
b) Primary maintenance schedules are required to be carried out by the base depots to which coaches are 

allotted. In emergency, when due to any reason coaches cannot reach their base depots and primary 
maintenance schedules become due, A & B schedules should be undertaken by the carriage depots where 
the coaches are available. All schedules should be carried out by primary maintenance depot. 

1.  TRIP SCHEDULE :- 
Trip schedule is attended per trip of the rake. The trip is being attended by Primary depots. No need to 
detach the coach from the rake during trip schedule. Total distance traveled by passenger rake in a trip up 
and down is more than 3500 km. Following procedure is adopted during the trip schedule:- 

1. All under gear parts are thoroughly examined. 
2. All moving parts are lubricated. 
3. Complete examination of buffing & draw gear for its proper functioning. Lubrication is essential. 
4. Coupling should be free in its screw i.e. ensure easy movement of coupling. 
5. Proper examination of primary suspension arrangement. 
6. Ensure the leakage of dash pot and oil level of dash pot. 
7. Proper securing of safety strap and safety loop. 
8. Proper examination of secondary suspension. Ensure the working of spring, shock absorber, safety strap & 



safety loop. 
9. Proper examination of wear in suspension link bracket, pin & shackle stone. 
10. Examine the proper function of shock absorber & securing bolt. 
11. Examination of equalizing stay rod for its proper securing. 
12.  Examination of proper securing of bolts & cotters & silent bushes of centre pivot. 
13. Ensure the proper function of side bearer or its oil level. 
14. Changing of worn & wear brake blocks & pin & adjustment of brake power. 
15. Proper cleaning of coach from inside & outside & disinfections. 
16. Spraying of pesticides elements. 
17. Checking of all points & pipe joints & other fittings & filling of water tank. 
18. Proper opening & closing of vestibule doors. 
19. Checking of amenity & safety items. 
20. All fall plate examination of vestibule. 
21. Testing of alarm signal, guard van valve & its gauge. 
22. Preparation of DRS card & brake power certificate. 

New Policy (Recommendations) for enhancements of POH/IOH schedules of Coaching Stock. 
1. The revised POH periodicity from 12 to18 months is applicable to all Mail/Express coaches for whom Railway 

shall arrange transportation of bogies from and to work shop. 
2. A marking on the coach below return date shall be specified to distinguish 18 months periodicity. 
3. The general sequence of coach will remain as per existing coaching maintenance manual. 
4. The items of trip schedules; ‘A’ and ‘B’ schedules will remain same. 

The coach will be given 2 quarterly schedules B before IOH .The work specified for IOH schedule to mechanical 
& electrical work in appendix C & D respectively as specified by CAMTECH Pamphlet No CAMTECH 2008 
coach POH/1.0in jan-2008. 

5. CMIs, SMIs and technical circulars/pamphlets issued time to time by RDSO schedules followed for necessary 
modification and replacements. 

6. As per requirement of bogie as unit exchange, the bogies should be collected from workshop considering 
transportation time plus two days before spare. 

7. The periodicity of overhauling of DV  is changed from 24 months to 18 months (during POH) 
8. Work shop to switch over PU painting at workshop as advised by RDSO. 
2. SCHEDULE `A' : Schedule `A' is required to be given every month + 7 days at the nominated primary 

maintenance depot within the normal primary maintenance time on a washing/pit line. A coach need not to be 
detached from the rake for Schedule `A' examination unless it requires such repairs which cannot be attended 
to on the washing line or within the prescribed maintenance time on the washing line. 

 ‘A’ schedule maintenance:  
(i) All items of trip schedule. 
(ii) Test the working of brake cylinders for proper application and release. 
(iii) Thorough inspection of brake pipe, feed pipe and their connecting pipes to brake cylinder, distributor 

valve, Auxiliary reservoir and hose coupling for leakage and attention. 
(iv) Carry out manual brake release test on every coach to ensure proper functioning of release lever of 

distributor valve. 
(v) Micro switch of ACP should be tested by electrical staff for proper functioning.  
(vi) Clean Dirt collector filter with kerosene and refit. 
(vii) Test the working of slack adjuster in under frame mounted air brake system. Repair/Replace the defective 

slack adjuster. 
(viii) Examine loops/ brackets and their securing devices and rectify. 
(ix) Examine for wear and replace if required brake hanger pins, brake blocks and brake heads. 
The following items of work should be attended during Schedule `A' examination, i.e., monthly examination:-  
(i)  All items of trip schedule. 
(ii)  Intensive cleaning of coaches. 
(iii)  Intensive cleaning of lavatory pans and commode with specified cleaning agent. 
(iv)  Thorough flushing of  water tanks.  



(v) Checking of water pipes, flush pipe, flushing cocks, push-cocks, for ease of operation and free flow of 
water. 
(vi) Thorough dis-infection of all compartments. 
Thorough inspection and repairs of draw gear. 
Thorough inspection and repairs of buffers. 
(ix) Oil in hydraulic dash pots should be checked to detect oil leakage from them through defective seals or 
through vent screws. Add/replenish with specified grade of oil if oil level is below 40 mm in tare condition to 
ensure better riding comfort. Similarly oil in side bearer baths should be checked when the oil is below the plug 
and replenished with specified grade of oil so that wear plate is fully covered by oil. 
(x) Inspection and repairs of commode chute. 
Thorough check and repairs of sliding doors and vestibule doors for easy and smooth operation and correct 
alignment and all wearing parts, loose screws, etc. 
3. SCHEDULE `B’: Schedule `B' is required to be given every three months + 15 days at the nominated primary 

maintenance depot within the normal time allowed for primary maintenance on a washing line in rake. Coach 
need not be detached from the rake for purpose of this examination unless it requires such repairs which cannot 
be attended to on the washing line or within the prescribed maintenance time on the washing line. 

The following items of work should be attended.  
Air brake system  
(i) Same as 'A' schedule  
Other assembly maintenance 
(i) Besides brake system other items should be attended as given below: 
(ii) All items of Schedule `A' 
(iii) Painting of lavatories from inside. 
(iv) Thorough inspection and repairs of brake gear components. 
(v) Thorough checking of trough floor, turn under, etc., from underneath for corrosion. 
(vi) Touching up of painted portion, if faded or soiled. 
(vii) Overhauling & testing of alarm chain apparatus. 
(viii) Testing of guard van valve. 
(ix) Greasing of equalizing stay rod. 
4. IOH : 
Air brake maintenance: 
(i) IOH is required to be given every nine months +30 days at the nominated primary depot.  
(ii) Coaches are required to be detached from the rake and taken to the sick line for examination and repairs. 
The following items of work should be attended during IOH. 
Air brake system maintenance: 
(i) Check brake cylinder for loose rocker arm plate and change on Bogie Mounted system. 
(ii) Brake cylinder should be checked for smooth functioning and prescribed stroke. Defective brake cylinders 

shall be sent for repairs. 
(iii) Guard’s van valve should be tested. 
(iv) Test BP & FP air pressure measuring gauges with master gauge and replace if found defective. A set of 

two master gauges should be kept for this purpose at every Primary Maintenance Depot and each master 
gauge should be sent one after the other to the base workshops for testing, repairs and calibration. 

(v) Thoroughly clean Dirt collector filter in kerosene or replace on condition basis.  
Check working of PEASD & PEAV by hearing the hissing sound of exhaust air. After resetting with the help of 
key the exhaust of air should stop. Replace the defective PEASD/PEAV 
41 dksp dh czsd ckbfMax ls vki D;k le>rs gSa\ gekjs jsyos flLVe esa bldk D;k izHkko iM+rk gSAbldks izHkkfor djus 
okys fofHkUu izdkj ds D;k dkjd gSa\ budks nwj djus ds D;k lq>ko gSa\ 
What do you mean by brake binding in coaches? Explain its effect in Railway system. What factors are 
responsible for it? What are the suggestions to reduce brake binding? 

BRAKE BINDING 
BRAKE BINDING: It is the phenomenon of binding the wheels by the brake gear system or when brake block is 
in contact with wheel tread while the driver’s brake valve is kept in released position. 



Implication of Brake Binding in the Railway System: 
It has the direct bearing on the punctuality of trains. Nearly 30% cases of C&W punctuality losses were only on 
account of “Brake Binding”. Besides punctuality loss, other consequences of brake binding on the Railway System 
are as under:- 

1. Damage to the wheels & sometimes coach detachments resulting revenue loss. 
2. Harassment to the passengers due to coach detachments resulting in their stranding in mid-section or 

change of coach. 
3. Poor Riding quality. 
4. Damage to the track. 
5. Damage to the Rolling Stock components such as Roller Bearings, springs etc. 
6. More tractive force needed to the locomotive. 
7. Unpleasant sound to the passengers. 

Following are the factors causing “Brake Binding” in the coaches:- 
1. C&W: 

1. Mal function of DV causing late release or leakage. 
2. Improper mounting of DV on common pipe bracket. 
3. Mal functioning of SAB. 
4. Isolating cock not working. 
5. Leakage in the brake system. 
6. Improper release of the rake while attaching/detaching/loco change by TXR staff at TXR stations. 
7. Defects in brake cylinder. 
8. Defects in dirt collector. 
9. Defects in brake gear. 

2. LOCO & ITS OPERATION: 
1. Not giving proper release time after application. 
2. Variation of pressure/vacuum level during run/loco change. 
3. Malfunctioning of air flow meter resulting in non indication of ACP/leakage in brake system. 
4. Not stopping and resetting ACP/leakage after noticing air leakage through AFI. 
5. Inadequate pressure/vacuum creation/maintenance capacity of locomotive resulting in higher release time 

of the brakes. 
6. Driver misreporting brake binding to camouflage some other failure. 
7. Improper release of the rake while attaching/detaching/loco change by driver at non-TXR station. 

3. OPERATING: 
1. Guard misreporting brake binding to camouflage some other failure. 
2. Improper release of the rake while attaching/detaching/loco change by guard at non-TXR station. 
3. Attachment of unexamined/untested stock after train maintenance and testing, especially VPU’s and other 

special stock. 
4. Not locking SLR guard cabin resulting in unauthorized persons travelling and tempering with Guard valve 

and hand brake. 
4. LAW & ORDER 
1. Frequent ACP operation. 
2. Operations of DV handle for brake application during run. 
3. Closing of angle cock in the coach ends. 
4. Operation of hand brake from SLR by unauthorized occupants. 
5.   MISCELLANEOUS: 
1. Hitting by ballast/foreign material resulting in breakage of dirt collector/ drain plug of AR/other brake system 

components. 
2. Cattle run over resulting in damage to brake-system. 
Following measures should be taken to contain brake binding incidences:- 
1. Ensure proper maintenance of DV 
2. Proper inspection of dirt collector 
 Clean Dirt collector in every schedule. 
 Provision of Dirt Collector cover. 



3. Proper inspection of brake regulator 
4. Brake gear system 
 Adjust end pull rod hole and maintain length of pull rod such that the Equalising levers be in near vertical in 

brake applied position. 
 Ensure that the Z-lever pins used with Equalising levers are polished. 
 Ensure the corresponding bushes are without any oblong deformation. 
 Radial clearance is maintained within 0.75 mm. 
 Ensure that the Actuating rod is not twisted. The straightness is realized by smooth fitment of the Actuating rod 

with the both Equalising levers with the pins. 
5. Brake Cylinder 
 Identification of sluggish brake cylinders during maintenance. 
 Breathing passage clearing can be ascertained by avoiding greasing of Trunk during assembly and cleaning 

annular space between Trunk and Front cover 
6. Locomotive 
 Check for fluctuation in BP pressure. 
 Check for moisture/oil/dirt content in compressed air. 
 Dynamic Brakes of the locomotive should be operative. 
 Ensure proper working of air flow indicator and audio visual system. 
 Locked axle of the locomotive be avoided. 
7. Train Handling 
 Wait for one minute at least after moving brake valve handle to release position after emergency application. 
 Avoid extended application of the pressure surge to avoid over charging. 
 Keep close watch in the air flow indicator to monitor incidence of excess leakage. 
 Keep close watch in the Ampere meter reading for high current. 
 Keep vigilant on tampering DV isolating handle position. 
 Drain condensate from air reservoir, oil separator and filter. 
 Open drain cock slowly so that condensate is carried out with the air. 
8. Modification in coaches 
9. ACP system 
 Oversize choke of the ACP be eliminated. 
 Resetting key should be welded on the coach itself to properly reset the ACP. 
 Proper releasing of coaches should be ensured after every ACP on the adjoining coaches also. 
10. Training to the staff - C&W as well as operating & loco staff. 
11. BP/FP pipes 
 The Brake pipe & feed pipes should be secured with ‘T’ bolts to avoid decoupling en-route. 
 Proper examination of feed pipe &brake pipes during maintenance. 
12. Others 
 Provisions of Quick Release pull rods. 
 Pressure relief valve on the pipe line between Distributor Valve &the brake cylinder should be fitted so that the 

excessive pressure beyond 308 kg/cm2 is avoided. 
 Pad locking of Guard cabin of the front SLR should be ensured by the Operating.  
42 vkbZlh,Q dksp esa vaMj Lyax okVj VSad lfgr okVj flLVe dk lfp= o.kZu dhft,A 

Explain Water system of ICF coach with under slung water tank with schematic diagram. 
WATER RAISING APPARATUS 



 
 
1. Introduction: - Recently, the A.C. equipment such as compressors, condenser, evaporators etc. in coaches 

were mounted in the under frame. These are now getting mounted in the roof which take away the space 
provided for overhead water tanks. These coaches are called Roof Mounted AC Coaches. 

2. Overhead and Under-Slung Water Tanks: - In roof mounted Ac coaches only a small overhead tank with a 
capacity of about 50 liters is fitted over the ceiling of each toilet from which pipe connections are taken for 
the taps, in each of the toilets. Water is filled and stored in 4 larger capacity water tanks of cylindrical 
shape mounted on the under frame, each having a capacity of 400 litre. These tanks are called “Under-
Slung Water Tanks”. 

3. The need for Water Raising Apparatus: - In the conventional overhead water tank system, the water from 
the tank was supplied to the taps by gravitational method. The water in under slung water tank however 
needs to be pumped up to the smaller capacity overhead water tanks continuously for the use of 
passengers, without any interruption.  

4. Water Raising Apparatus: - This is a small air compressor run by electrical motor. This apparatus raises or 
pushes water from under-slung water tank to the smaller overhead water tanks by using compressed air, 
as and when the overhead tank needs to be filled. 

5. Components of WRA: -  
a. Prime mover  –  Small AC induction motor  –  2 nos 
b. Air compressor  – Reciprocating type   –  2 nos 
c. Cut off, switch-on-arrangement   - 1 no. 
d. Pressure gauge     -  1 no. 
e. Non return valves     -  3 nos 
f. Under Slung Water tanks( 400 litre capacity)  - 4 nos 
g. Side filling pipes     - 2 nos 
h. Air Tight closing caps with rubber lining  - 2 nos 
i. Over head tanks (each 50 liters capacity)  - 4 nos 



j. Air pressure release valves    - 4 nos 
(2 in toilets, 2 in under frame) 

6. Layout of WRA system: - The under slung water tanks can be positioned in two ways. In one type 4 tanks 
are mounted across in one line laterally with the coach. 
In another, 2 tanks are mounted on one side longitudinally and 2 tanks on another side of the coach. 
These water tanks are invariably interconnected by 2” dia pipes in both configurations. 

7. Water tank configuration under the coach: - The layout of the under slung water tanks is shown in above 
schematic diagram. 

8. Method of filling of water in coaches fitted with WRA: - Before filling water in the under slung tank, the 
WRA compressor should be switched off. This should be done about 10 minutes before the train reaches a 
watering station. In case of filling in pipe lines, the compressor should be switched off well in advance. 
After releasing the air pressure in water tanks by pulling the air release valves, the side filling pipe flap has 
to be opened carefully. 
Water is filled through side filling pipe. When water is fully filled in all the under slung tanks, the excess 
water will flow through a pipe of smaller diameter which is connected to the side filling pipe. 
This indicates that the tanks are completely filled up. The side filling pipes have rubber washers to engage 
tightly over the machined face of the side filling pipe. After filling the water tanks, the side filling pipe flap 
has to be closed firmly to avoid air leakages. This is very important since the WRA system works under 
compressed air pressure built into the under slung tanks.  

9. Functioning of WRA: - After filling the under slung tanks, the WRA motor must be switched on, by a switch 
located inside the panel board near door way. The motor powers the compressor, which sucks the 
atmosphere air through a small filter, compress the air and send it to main tanks through the delivery pipe. 

10. Non – Return Valves: - there are 2 motors and two compressors operated individually by separate 
switches. Even if 1 compressor fails, the system can be operated through another compressor. 2 non- 
return valves are fitted just after the delivery pipe of each compressor. Both the delivery pipes are 
connected with a Tee joint and one more non return valve is fitted after the Tee joint .Thus there are 3 non 
return valves in the system altogether. These non return valves allows compressed air from the delivery 
pipe of the compressor to the under slung water tanks, only in one direction and prevent the back flow of 
either the air or water from the tank to the compressor. These Non return Valves act as safety valves to 
the compressor preventing the entry of water into the compressor. 

11. Pumping up the water: - The compressed air thus passes through the non-return valves and pushes the 
water from the under slung water tank. The under slung water tanks are connected to the outer head 
tanks. When the pressure of the air reaches the required level, water from the under slug tank is pushed to 
the outer head tanks. When the outer head water tanks get fully filled, the air pressure continues to 
increase. This can be read by the gauge in the panel board. Since the water is in a closed circuit (due to 
continuous running of WRA pump ) the pressure in the system slowly builds-up and reaches 0.75 kg/cm2 
.The cut off switch then comes into operation and cut-off the compressor motor. If there is no cut off 
switch the pressure will rise beyond the safe limits leading to bursting of pipe lines and joints. 

12. Cut-OFF /ON Switch Arrangement:-  As the passengers use the water and water in the over head tank 
gets depleted, the pressure in the system drops slowly. When the pressure goes below 0.3 kg/cm2, the 
compressor motor is switched on by the cut- off switch on relay and WRA starts functioning once again 
and the pressure builds up again. Thus, depending upon the air pressure in the system, the compressor 
gets switched on or off pumping the water to the over head tank as necessary. 

13. En-Route Failures and Troubleshooting: - Failure of the WRA leads to a situation of no water in wash basins or 
toilets and causes lot of complaints amongst passengers and embarrassment to accompanying railway staff. 
Troubleshooting in such case should be swift and effective. The easier checks must be done before making 
elaborate dismantling.  
43 flfu;j Mh-,e-bZ- dh gSfl;r ls vkidks dksfpax fMiks dk fujh{k.k djuk gSA vki vius fujh{k.k ds nkSjku fdu eq[; 
vkbZVeksa dk fujh{k.k djsaxs] mu vkbZVeksa dh lwph rS;kj djsaA 
   You have to inspect a coaching depot in capacity of Sr. DME, What are the main items to be inspected 



during your inspection. Prepare lists of these items. 
Following points shall be considered during inspection of coaching depot. 

A. PIT EXAMINATIONANDCLEANLINESS 
 Adequacy of pit examination time for various rakes. 
 Availability of berthing slots. 
 Infrastructure availability and adequacies, of the following: 

* Approach road. 
* Cleanliness 
*Pathways for material movement. 
* Lighting 
* Pit Light for night examination. 
* Welding connections. 
* Availability of compressor and exhausters and 
* Adequate pipelines for pressure and vacuum testing. 
* High pressure jet cleaning machines. 

 System of cleaning of rakes and concept of model rakes. Does the system ensure that all coaches are 
covered once in a month? 

 Quality of repairs is the level of dashpot oil religiously checked and topped up in the primary examination. 
 Compliance of instructions for fitment of brake-gear & suspension items. 
 Coach Holding vs. Actual requirement. 
 Availability of water and watering facilities. 
 Drainage: adequacy of Cleanliness. 

B. PERFORMANCE INDICES 
 Review "indices, identify areas of weakness (strength to be advised to Universalize good practices), 

decide action to be taken. 
 Ineffective coaching stock, 
 Average repair time, placement I withdrawal time. 
 Stock detained for long periods. 
 Cases of punctuality loss. 
 Coach failures analysis, reporting system and follow up. Detachments in primary rakes. 
 Schedules done/ arising/overdue (including POH). 

C. SICKLINERELATEDITEMS 
 Adequacies of infra-structural facilities for C-schedule. 
 Quality of repairs during C-schedule. 
 Adequacy of lifting facilities. 
 Attention to welding practices particularly earthing. 
 Air pressure of stock after repairs in sick line. 
 Road access and availability of material handling equipment. 
 Review of supply / requirement of wheel. 

D. TRAIN DUTY ON PLATFORMS  
 Availability of watering facilities. 
 System of rolling in examination of passing through trains. (Availability of powerful lights for rolling in 

Examination on either side on All platforms) 
 System / adequacy of trouble-shooting of passing through trains and monitoring of the same. 
 Does TXR record correct levels of Vac./Air pressure on loco and SLR. Does he conduct checks for 

passenger Alarm Device? Do the fitters have proper tools, lights, etc.?Are A/C coaches pre-cooled?  
 Mobile jet cleaning machines. (Are they in working order? Are spares available?) 
 Pad locking of terminating trains. 
 Drainage / cleanliness of platform line. 



E. MATERIALS 
 Housekeeping. 
 Compliance of store imp rest schedule. 
 Important item o1Jt'of stock / in short supply. Check consumption of all consumables per annum. Is it 

adequate to cover the cleaning requirements throughout the year? 
 Non moving items / correctness of imp rest sanction. 
 Scrap return. 
 Proper storing of rubber item. 
 Supply of items against thefts. 

F. FINANCE 
 High value item analysis. 
 Review on acceptance of workshop debit. 

G. ESTABLISHMENT 
 Vacancies. 
 Staff grievances. 
  IOD/Sick cases. 
 Causality 1absentees. Are attendance registers properly kept and checked in time. Action taken on 

frequent and OR long absentees. 
H. TRAINING NEEDS 

 Facilities for training and adequacy thereof. 
 Overdue refresher courses, orientation courses special courses and monitoring thereof. 
  Knowledge of staff/supervisors, system of upgrading their knowledge. 
 Monitoring of performances of trial items. 
 Quality review of POH of coaches. , 
 Housekeeping in general- Are old files disposed off. Are the tiles kept properly in a readily retrievable 

condition? 
44 jsyos OghdYl dks tksM+us ds fy, fofHkUu izdkj dh D;k O;oLFkk gS\ Hkkjrh; jsy esa dkSu&dkSu ls diyj 
iz;ksx esa yk;s tkrs gSaA o.kZu djsaA 
What are the arrangements for coupling of railway vehicles in Railways? What type of couplers in used in 
Indian Railway? Explain. 

ARRANGEMENTS FOR COUPLING OF RAILWAY VEHICLES IN RAILWAYS 
In order for two railway vehicles to be connected together in a train they are provided with couplers. Since there 
are a large number of railway vehicles which might have to be coupled at one time or another in their lives, it 
would seem sensible to ensure that the couplers are compatible and are at a standard position on each end of each 
vehicle. There are a variety of different couplers around. However, there is a high degree of standardisation and 
some common types have appeared around the world. 
Link and Pin:  
The simplest type of coupler is a link and pin. Each vehicle has a bar attached to the centre of the headstock (the 
beam across the end of the vehicle, variously called the end sill or pilot in the US) which has a loop with a centre 
hole attached to it. Each coupler has a bell mouth around the end of the bar to assist in guiding the bar with the 
hole into place. The loops are lined up and a pin dropped into them. It's not very sophisticated but it was used for 
many railways during the 19thcentury and has persisted on a few remote lines to this day. The narrow gauge Ali 
Shan Railway in Taiwan is one such line. 
Bar:  
The next type of coupler is the bar coupler. This is what is known as a semi permanent coupler. It cannot be 
disconnected unless the train is in a workshop and access underneath the train is available. It is normally used in 
EMUs which are kept in fixed formations of  two, three or four cars. The bar couplers are located within the unit, 
while the outer ends of the unit have some type of easily disconnected coupler. Bar couplers are simple, just 
consisting of a bar with a hole at the inner ends through which the car body is connected by a bolt. Others consist 
of two halves which are just bolted together as shown in this example: 



3-Link Coupling:  
This type of coupling is exactly what it says -a set of three links which are hung from hooks on each vehicle. A 
development of this is the "Instanter" coupler, which has a middle link forged into a triangular shape to allow the 
distance between vehicles to be (crudely) adjusted. This is to allow the side buffers used with the coupler to be 
adjacent to each other and provide some degree of slack cushioning. 
The coupler required a person to get down on the track between the two vehicles and lift the coupling chain over 
the hook of the other vehicle. Sometimes a "coupling pole" was used for quickly uncoupling freight wagons. 
Screw Coupler:  
This is a development of the 3-link coupling where the middle link is replaced by a screw. The screw is used to 
tighten the coupling between the two vehicles so as to provide for cushioning by compressing the side buffers. In 
addition to the mechanical couplings required to connect the vehicles, trains had to have through connections for 
brakes, lighting and heating. All the work involved in connecting the two vehicles was carried out manually. 
Buckeye/Knuckle Coupler - By far the most common coupler seen around the world is known variously as the 
"Knuckle", "Buckeye" or "Jenney" coupler. This is an automatic, mechanical coupler of a design originating in the 
US and commonly used in other countries for both freight and passenger vehicles. It is standard on UK hauled 
passenger vehicles and on the more modern freight wagons. The term "Buckeye" comes from the nickname of the 
US state of Ohio "the Buckeye state" and the Ohio Brass Co. which originally marketed the coupler. It was 
invented in ]879 by a US civil war veteran named Eli Jenney, who wanted to find a replacement for the link and 
pin couplers then standard in the US. Link and pin coupler required staff to stand between cars to couple and 
uncouple and there were many injuries and even deaths as a result. Jenney’s invention solved these problems and 
was taken up by a number of lines. The device eventually became standard when the link and pin coupler was 
banned by the US government in 1900. 
The coupler itself is simple. It consists of a cast steel head containing a hinged jaw or "knuckle". 
The coupler (shown above) is made of cast steel and consists of four main parts. The head itself, the jaw or 
knuckle, the hinge pin, about which the knuckle rotates during the coupling or uncoupling process and a locking 
pin. The locking pin is lifted to release the knuckle. It does this by raising a steel block inside the coupler head 
which frees the knuckle and allows it to rotate. 
To couple two vehicles, the knuckles must be open. When the two vehicles are pushed together, the knuckles of 
the two couplers close on each other and are locked from behind by a vertical pin dropping a steel block into place 
behind a raised casting on the knuckle. To uncouple, one of the pins must be pulled up to release the block locking 
the knuckle. This is done by operating a lever or chain from the side of the vehicle. 
Fully Automatic Couplers: 
More and more railways are using fully automatic couplers. A fully automatic coupler connects the vehicles 
mechanically, electrically and pneumatically, normally by pushing the two vehicles together and then operating a 
button or foot pedal in the cab to complete the operation. Uncoupling is done by another button or pedal to 
disconnect the electrical contact and pneumatic connection and disengaging the coupler mechanically. 
Fully automatic couplers are complex and need a lot of maintenance care and attention. They need to be used often 
to keep them in good working order. 
IR passenger stock is mostly built with side buffers and screw couplers that have to be manually connected. The 
recently acquired Alsthom coaches have CBC (centre-buffer-coupler).  
All new freight stock and container rake wagons for CONCOR, have CBC couplers. But there are still some older 
freight cars which have hook couplers with side buffers, as well as many with screw couplers. 
There is also a 'transition' coupler, which has a CBC mechanism for coupling to other CBC couplers, but which 
also has a central screw coupling provision which allows it to be coupled to wagons which do not have CBC. 
There are two side buffers provided as well. These were useful when CBC couplers were just being introduced and 
there was a lot of freight stock that had screw couplers, but it has now gradually lost its importance as more and 
more of the freight stock is fitted with CBC couplers. These days only locos and brake vans tend to have transition 
couplers.  
Locomotives have transition couplers to allow them to hook up to either CBC or screw-coupled stock, and they 
also have side buffers.  
EMUs use Scharfberg couplers which are a centre buffer type which automatically connect the electricity and air 
links as well. The coupler face is rectangular (from above) and has semicircular ends. A large pin projects from the 
end of the coupler, which mates with a corresponding hole in the coupler of the other car. DMUs also use these 



couplers with regular twin brake pipes; although in some cases (e.g. Jallandhar DMUs) they are modified to have 
different brake hoses than the integrated ones that are part of the couplers. In IR parlance, these couplers are called 
'Shaku' couplers. 
45 jsyos ,fDlMsaV esuqvy ds vuqlkj jsy nq?kZVuk;sa fdrus izdkj dh gksrh gS] ;fn vki nq?kZVuk LFky ij izFke jsy 
vf/kdkjh ds :i esa igq¡prs gSa rks vki D;k dk;Zokgh djsaxs ] foLrkj ls fy[ksa \ 
How many types of Railway accidents. As per Rly Accident manual. What steps would you take if you are 
reaching at first officer at accident site .explain in brief 

ACCIDENT 
Any unusual / occurrence in railway which dose or may affect the railway working its engine rolling stock 

P-Way or its passenger or railway employee or delay to a train is termed as “Railway Accident”. 
Classification of Accident:- 
Accidents are classified into 16 parts which are following: 
1. A’ class : Collision    :    Collisions are of 3 types –  

 Head on collision. 

 Side on collision. 

 End on collision. 
Collision involving a train carrying passenger, resulting in loss of human life & damage to railway property 
of exceeding Rs. 25 lakhs. 

2. ‘B’ class: Fire In Train 
Fire in a train carrying passenger resulting loss of human life & damage to railway property exceeding Rs. 
25 lakhs. 

3. ‘C’ class: Level crossing 
The road surface meet with railway track on same level is known as ‘Level Crossing’. The most causes of 
accident on turns account as an unmanned level crossing resulting into loss of human life. 

4. ‘D’ class: Derailment 
Derailment is of two types – 1) sudden, 2) Gradually. 
Derailment of trains carrying passengers resulting in loss of human life. 

5. ‘E’ class : Natural Calamity 
Train running over any obstruction including (land slide, flood, & earthquake) fined structure other than 
resulting in loss of human life or damage in railway property. 

6. ‘F’ class : Averted Collision 
Averted collision between trains at least one of which carrying passengers & obstruction. 

7. ‘G’ class : Breach of Block Rules 
Train carrying passengers, entering a block section without any authority or entering a wrong line a 
station. 

8. ‘H’ class : Driver Passing Danger Signal 
Train carrying passengers running past a stop signal at danger without proper authority. 

9. ‘J’ class : Rolling Stock Failure 
Failure in rolling stock such as failure of tyres, wheels, axles. Etc. on passenger carrying train. 

10.  ‘K’ class : Failure of Permanent Way 
Buckling of track, weld failure, rail fracture. 

11.  ‘L’ class : Failure of Electrical Equipment 
Snapping or any damage to OHE wire requiring switching of OHE for more than 3 minutes. 

12.  ‘M’ class : Failure of S & T 
Failure of block instrument, interlocking, signal, station communication for more than 15 minutes. 

13.  ‘N’ class : Train Wrecking 
Attempted wrecking of or sabotage to train carrying passengers. 

14.  ‘P’ class : Causalities 



Person falling out of a running train resulting loss of human life or grievous hurt. 
15.  ‘Q’ class : Other Incidents 

Murder or suicide in a train, robbery, attempted robbery or attempted theft in railway premises, & 
blockage to train services due to agitation. 

16.  ‘R’ class : Miscellaneous 
i) Train running over cattle 
ii) Floods, breaches & landslides etc., were resulting interruption of an important through line of 

communication more than the threshold value. 

 Most serious class ‘A’ 

 Least serious class ‘R’ 
 I & O is not included 

Role of Officer at accident site: As per accidental manual following duties would be performed by C & W 
supervisors at accident site. 

 Protect the site of accident to restrict further movement on that line or yard as the case may be. 
 Ensure that the necessary message regarding the details of the accident and casualties have been relayed 

to the SS/SM, control and civil authorities. 
 Make first-aid arrangements for the injured persons, if any. 
 Examine and make a note of all evidence which may prove useful in ascertaining the cause of accident. 
 Try to save life and alleviate sufferings. Ensure everything possible is done provide secure to the injured 

and help to all other passengers. 
 To relay the prima-facie cause of the accident with the expected time of restoration. 
 Seize and freeze all records as laid down in accident manual. 
 Arrange to take photographs from different angles to assist in reconstructing the scene of the accident. 
 Co-ordinate with train crew, station staff and control office for providing relief to the injured and 

restoration of traffic. 
 Record the statement of the concerned staff available at site for ascertaining the cause of the accident. 
 Take written evidences of as many witnesses as possible in case passenger train is involved. Their 

names/addresses should be recorded (witnesses should not be from Railways). 
 Ensure relaying the progress report to control after every one hour. 
 Obtain clearance from civil/police before starting restoration in case of sabotage/doubt of sabotage. 
 When a senior officer arrives at the spot, relevant records should be handed over to him and he must be 

briefed about the situation. 
 If the accident is within station limits, note down the condition of points, fixed signals, position of levers, 

position of block instrument and SM control. 
 Scrutinize as early as possible the train signal register, reply books, PN book and other relevant records 

pertaining to the train movement. 
 Make a rough sketch showing the position of derailed vehicles, marks on sleepers etc. 
 To give fit certificate to the accident involve train up to the next examination point towards direction of 

movement. 

46 Hkkjr esa ÝsV LVkWd ds fMtkbZu rFkk MsoyiesaV ds ckjs esa laf{kIr o.kZu djsaA budk oxhZdj.k dSls gksrk gS rFkk osxu 
dk Msftxus'ku fllVe D;k gSA 
Explain Design and development of freight stock in railways, its classification and designation system. 

The term freight stock means and includes all rolling stock other than coaching stock and locomotives irrespective 
of contents and whether attached to a passenger or goods train. The term wagon applies only to freight stock. 
Indian railways have different types of wagons to transport different commodities like coal, cement, fertilizers, 
ores, food grains, petroleum products, iron and steel and other finished products. To cater for the transportation 
requirements various types of freight stocks having different features in use are classified as under. 
1)          According to its Under Gear 



a) Four Wheeled wagon 
i) Conventional Wagon. 
ii) Modified Wagon 
iii) Tank Wagon 

b) Bogie stock wagon 
i) Diamond frame bogie 
ii) Cast steel bogie 
iii) UIC fabricated bogie 
iv) CASNUB Bogie 

2)  According to Its Utility 
a) Open wagon 
b) Covered Wagon 
c) Flat Wagon 
d) Hopper Wagon 
e) Well Wagon 
f) Container Wagon 
g) Tank Wagon 
h) Explosive Wagon 
i) Brake Van 
Wagons are designated by codes viz. Transportation code and Mechanical code. Transportation codes are 

allotted to wagons on the basis of their general classification whereas Mechanical codes are allotted on the basis 
of design features. Transportation codes and Mechanical codes used for various Wagons are as under. 
 
FOR FOUR WHEELER WAGONS 

 
FOR EIGHT WHEELER 

Sr. 
No 

Description 
Transportation 
code 

Mechanical 
code 

1 Open wagon (coal or general K O 
2 Open wagon (military) KM OM 
3 Covered wagon (general) C CR 
4 Covered wagon with light wt. Tr. Type CBC CRT CRT 
5 Covered wagon, Horse or Cattle CA CMR 
6 Covered wagon (Explosive) X CE 
7 Brake van (ordinary) V BVG 

8 
Covered BK van with CBC and Transition type coupling on both 
ends 

BVGT BVGT 

9 Tank wagon, Kerosene TK TORX/TO 
10 Tank wagon, Vegetable oil TV TORX/TO 
11 Tank wagon, Lube oil TZ TORX/TO 
12 Tank wagon, Petrol/Benzol/hexane TP/TB/TH TRP 
13 Tank wagon, Heavy Oil TL TOH 
14 Tank wagon, liquefied petroleum gas TG TPGL/TPGIN 
15 Flats for containers FK FK 

Sr. 
No 

Description 
Transportation 
code 

Mechanical 
code 

1 Open K O 



 
Sr. 
No 

Description 
Transp./Mech. 
code 

1 Open box wagons with Screw coupling BOXR 
2 Open box wagon with Transition couplers BOXT 

3 
Open box wagon with CBC at both ends and also with CBC at one end and transition 
coupler at other end. 

BOXC 

4 Open box Wagon with swing cum flap doors and sliding roof. BOXES 
5 Bogie open ore wagon with St. CBC (Open Wagon Gondola) BOI 
6 Bogie open ore wagon with St. CBC (Casnub Bogie) BOY 
7 Bogie open Box wagon with pneumatic brake BOXN 
8 Bogie open wagon, hopper BOB 
9 Bogie open wagon, hopper with centre discharge BOBC 
10 Bogie open wagon, hopper with side discharge BOBS 
11 Bogie open wagon, hopper with center and side discharge BOBX 
12 Bogie open bottom rapid discharge hopper wagon BOBR 
13 Bogie Open Special Wagon with Transition Couplings BOXT 
14 Bogie Brake Van Air Brake Equipped with ICF Trolley BVZI 
15 Bogie Tank Petroleum Equipped with Air Brake System BTPN 
16 Bogie Tank Ammonia Liquefied Tank Wagon with Air Brake System BTALN 
17 Bogie Well Wagon BWT 

2 Covered C C 
3 Low sided L M 
4 High sided C H 
5 Explosives X E 
6 Horse/Cattle A MR 
7 Military M M 
8 Tank T T 
9 Brake Van V BVG 
10 Bogie Stock B (prefixed) B (prefixed) 
11 Hopper B B 
12 Well W W 
13 Flat F R 
14 Container FK FK 
15 Types of coupling R,C,T (suffix) R,C,T (suffix) 

16 

Types of discharge 
Centre 
Side 
Centre & Side 
Rapid (Bottom) 

 
C 
S 
X 
R 

 
C 
S 
X 
R 

17 Brake system (Air) N (suffix) N (suffix) 
18 Sliding Roof S (suffix) S (suffix) 
19 Meter-Gauge M (First suffix) M (First suffix) 
20 Narrow Gauge N (First Suffix) N (First Suffix) 



 
47 eky xkM+h ds ijh{k.k fdrus izdkj ds gksrs gSa\izR;sd ijh{k.k ds fy, fdrus eSu ikoj dh vko';drk gksrh gSA xqM~l 
Vªsu ds ijh{k.k ds fy, vU; TokbZaV izksfltj vkWMZa ds lkbZysaV Qhpj D;k gSa\ 
How many types of freight train examination. How many man hours are required for each examination? 
What are the salient feature  of other joint procedure order for freight train examination? 

FREIGHT TRAIN EXAMINATION 
Introduction: The efficient working of freight stock is closely linked to the standard of yard maintenance. Several 
factors are responsible for good and quality examination/repairs in the yard. The method of examination is 
described as under. 
Following types of examinations are carried out in freight stock 

1. Rolling in/Rolling out. examinations 
2. Safe to run examinations 
3. Intensive examinations 
4. Closed circuit rake examinations 
5. Premium end to end examinations 

Rolling In Examination: There are certain types of defects in rolling stock which can only be detected during 
motion of train. To deduct such type of defects rolling in examination is adopted. Such type of examination is 
carried out on all through passing trains and terminating trains. 
To carry out such type of examination C & W staff and supervisor will take position on both sides of platform / line 
in which train is being received. There is no specified manpower strength. 
Rolling Out: Such type of examination is carried out to minimized detachment of vehicle particularly due to flat 
faces due to brake binding on tyre. It is carried out on all through passing trains and originating trains. 

The procedure of conducting such type of examination is similar to rolling in examination. Only staff and 
supervisor will take position for conducting examination ahead of engine instead of last vehicle. And will ensure 
that the brakes of all vehicles running with train are in released condition and there are no any leftover defects 
during halt of examination by which safety infringement. There is no specified manpower strength.   
Safe to run examinations:- safe to run examination is carried out at any traffic line for ensuring there is no any S marks 
reject able defects in rolling stock . To carry out such type of examination 10 men-hour  required   
Intensive examinations 
Intensive examination of freight stock is introduced to extent running distance of the train without intermediate 
examination to carry out such type of examination 40 men-hour are required for vacuum braked stock and 56 
men-hour are required in air braked stock. It is carried out at nominated yard where all examination facilities 
are available during course of intensive examination it is ensure that there is no reject able defects and brake 
power of the train should not be less than 90%.  
PREMIUM RAKES: This new type of examination for air brake stock (i.e.  BOXN, BOXNHS, BCN, BCNHS, 
and BOBRN etc) is introduced for in Indian railway to ensure availability of rakes w.e.f. April 06 as per 
instructions issued by railway board. Pattern of examination is based on CC rake and during course of it is 
ensure that there are no reject able defects and brake power of the train should not be less than 95% and validity 
of BPC is 12(+3/-0) days. There is no specified manpower strength.  
CLOSE CIRCUIT RAKES: CC rake is introduced to extend running distance of train without intermediate 
examination and also to ensure reliability and maximum availability of stock. Formation of rake is done by similar 
type of stock, it is required 100 men-hour and brake power of the train should be 100%.   
joint procedure order for freight train examination 
GDR CHECK: GDR check has been defined as , required to be done only for rakes , which are to be offered to TXR 
examination, where due after completion of loading and unloading cycle and are required to move another 250-
300 kms ( now 400 kms stretch) before hitting the TXR points. The GDR check by guard and loco pilot should 
invariably ensure the following:- 
     1. Adequacy of Air pressure/vacuum pressure in motive power and brake van. 
     2. Ensure Air pressure / vacuum continuity from loco to last vehicle. 
     3. Success of brake feel test. 
     4. Adequacy of brake power by counting operative/ non – operative pistons. 

5. Shall ensure by visual examination that there are no loose fitting in the under gear including brake blocks, 



safety brackets , track area, brake gear pins etc. which may danger the safe running of train. This examination 
shall be one by walking along the length of the train by loco pilot on one side and by Guard on other side. 
6. Guard and loco pilot shall jointly prepare a memo in triplicate indicating the brake power deficiency, if any 
they shall append their signature on the same and both of them shall retain a copy of the same and third copy 
shall be handed over to station master on duty.  
7. In case of premium end to end rakes the observation by the guard and loco pilot will be recorded under the 
relevant Para of the BPC. 

 The GDR check should not lead to a false sense of adequacy of brake power in the psyche of the loco pilot. 
So apart from adequacy of air pressure per vacuum in the locomotive and the last vehicle, the loco pilot should 
have the confidence on the adequacy of the brake power only after conducting the brake feel test and this aspects of 
sufficiency of brake power of the train should not be diluted by other visual examination by Guard and Loco Pilot. 
 Since premium rake s allowed for multiple loading and unloading up to 12 days based on the GDR check, 

there is an urgent need to bring improvement  in quality of GDR checks by imparting suitable training to all goods 
Drivers and Guards. Some of the areas that need to be specifically covered in such training are as follows: 
i) Significance of post loading and post tippling examination. 
ii) Items to be checked: critical assemblies and components: procedure for checking. 
iii) Type of BPC s: validity of BPC: action to be taken in the case of invalid BPC. 
iv) Type of tipplers / pay loaders: nature of the damage caused to the freight stock during loading per tippling 

operation. 
v) How to check brake power of air and vacuum brake train? How to check continuity of air pressure/ vacuum in 

trains? 
vi) How to check condition of couplers, hoses and other under gear components. 
vii) Types of the angle cocks: open / close position of different type of the Angle cocks.   
viii) Empty / load device: principle of working /correct position of empty / load device handle. 
ix) Types of the bogies suspension arrangement, brake gear components, common defect of spring, brake pull 

load, brake beam, safety bracket, brake block etc. And action to be taken in each defect. 
x) Type of hand brake, procedure of release/application of various types of hand brakes / defect of hand brake. 
xi) Type of doors and their locking in various type of wagons, door opening mechanism of BOBRN wagons. 
xii) Action to be taken for various defects in freight stocks / train.  

 48 Hkkjrh; jsy ds dksfpax rFkk oSaxu esa D;k&D;k u;s jksfyax LVkWd cuk;s x;s gSa\ izR;sd dk laf{kIr esa o.kZu dhft,A 
What are the new rolling stocks introduce in coaching and wagon in Indian Railway? Explain each of 
them in brief.  

Hybrid Coaches 
Introduction: A mixed type coach where the body is utilized on LHB pattern and the bogie on ICF pattern is being 
utilized to reduce the original cost as well as for easy maintenance, that mixed coaches are known as HYBRID 
Coaches. With the introduction of air spring in secondary suspension of the bogie constant floor height is being 
achieved resulting there will be no abnormal variation in CBC/buffer height. 
Salient Features: 
 Stainless steel shell, weight is reduced by 10% per meter.  .      
 Provision of H-Type tight lock coupler with Ant climbing feature. 
 Provision of CDTS system. 
 Conventional Electrics  -AC-unit &control panels 
  Conventional interior furnishing  
  SS Partition frames  
  Floating floor with sound insulating board –LHB type 
  Sound Insulating paint  
  Entrance doors and windows are wider 
  Fire barrier sliding vestibule door 
  More safer due to H-Type tight lock coupler 
 Material as per upgraded Specifications 

LHB Coaches 
LHB coach body is designed and manufactured by leading German company Linke Holfmann Busch GMBH and 



bogies are designed by FIAT Switzerland. Combination of Coach of LHB and Bogies is known as Alstom LHB 
Coach.  
A longer coach: LHB coaches are approximately 2-meters longer than the conventional ICF type coaches. This 
means “more travel space”   “increased seating capacity”, “wider bays and doorways” etc. 
A lighter coach: Per meter length, weight of LHB coach is approximately “10%” lesser than the conventional 
coach. This not only means lower haulage costs but also less wear and tears of the coaches and track. 
A higher speed coach: LHB coaches are designed to run at a maximum speed of 180 kmph. Even for speeds of 
200 kmph, no major changes are required.  
Salient Features: 
 Use of superior materials with longer life. 
 Superior braking with Wheel slide protection (WSP) system based on microprocessor if the variation of 

speed of wheel of a Coach is more than 10 kmph. Brakes of the particular coach are released automatically 
by microprocessor unit till it is again reset. It protects the brake binding of the Coach. 

 Bogie with less moving parts. 
 Items of wear & tear shall not require replacement/renewal before 10lakh km. 
 Use of stainless steel and less bogie moving parts shall reduce maintenance requirements. 
 Entrance doors flush with side wall allowing automatic car washing. 

BOGIE OPEN WAGON(BOXNHL) 
BOXN-HL BOXNHL wagons are like BOXNHS wagons but about 250mm longer, and made of stainless steel 
and cold rolled sections. Air-braked, CBC couplers, roller bearings. 
Salient Features: 
 Estimated tare–20.6 t  
  Axle load  – 22.9 t  
 Pay load  - 71.0 t                  
 Gross load – 91.6 t             
 Length      - 10963 mm                 
  Width       - 3250 mm                
  Height     - 3301 mm     
  Volumetric cap. – 61.05 m3  
 Floor ht.– 1273 - 2 mm  

BOST: An open bogie wagon, for carrying finished steel products, but also used for coal, stone, etc. BOST-HS is the high-
speed version. 
Salient Features: 
 Axle Load (in tonnes)  : 20.32   
 TLD (in tonne/meter)  : 5.92 
 Payload (in tonnes)  : 55.78 
 Tare Weight (in tonnes) : 25.5 
 Gross Load (in tonnes) : 81.28 
 Length (over head stock) : 12800 

BODY COVERED HOPPER WAGON FOR FOOD GRAIN(BCBFG) 
This wagon has been designed for transportation of food grain in bulk. This wagon is designed with CASNUB-
22HS bogie, non-transition CBC, single pipe graduate release air brake system with automatic load sensing device. 
There are two nos. Of gravity discharge gate at bottom for unloading. 
 Axle Load (in tonnes)  : 21.82   
 Payload (in tonnes)  : 60.84 
 Tare Weight (in tonnes) : 26.44 
 Gross Load (in tonnes) : 87.28 
 Length (over head stock) : 12800 

 
BOGIE COVERED WAGON(BCNHL) 
This wagon was designed at 22.9T axle load in 2006, for transportation of food grain, fertilizer, bag quantities. 
The design was made with CRF section and stainless steel material. 



 Axle Load (in tonnes)  : 22.9   
 Payload (in tonnes)  : 70.8 
 Tare Weight (in tonnes) : 20.8 
 Gross Load (in tonnes) : 91.6 
 Length (over head stock) : 10963mm 

BOY 
BOY-EL BOYEL wagons are low-sided bogie open wagons - a BOY variant for 'enhanced loading'. 
Designed for transporting coal, ores, etc. CASNUB 22NLC bogies, CBC couplers, single-pipe air brakes.  

 Axle Load (in tonnes)  : 25   
 Payload (in tonnes)  : 77.29 
 Tare Weight (in tonnes) : 20.71 
 Gross Load (in tonnes) : 98.8 

 
49 jsy Oghy baVj,D'ku D;k gS\ fMjsyesaV ds le; TokbZaV balisD'ku djus esa D;k&D;k iSjkeh0 uksV fd;s tkrs gSa\ 
o.kZu djsaA 
What do you mean by Rail wheel interaction? What parameters are to be recorded during joint 
inspection of a derailment? Explain. 

Rail Wheel Interaction 
Derailment Mechanism: Nadal has derived the formulae as 
follows – 
Y = R sin β - µR cos β 
Q= R cos β + µR sin β 
So, Y/Q ≤ tan β - µ /1+ µ tan β  
The Wheel on the Rail 
Railway wheels sit on the rails without guidance except for the 
shape of the tyre in relation to the rail head. Contrary to popular 
belief, the flanges should not touch the rails. Flanges are only a last resort to prevent the wheels becoming derailed 
a safety feature. The wheel tyre is coned and the rail head slightly curved as shown in the following diagram. 
The degree of coning is set by the railway and varies from place to place. In India, the angle is set at 1in 20 (1/20 
or 0.05) and in France at 1/40. The angle can wear to as little as 1 in 1.25 before the wheel is reprofiled. 
1. The shape and location of wheels and rails on straight track.  
2. The location of the wheels in relation to the rails on curved track. 
 

 
This diagram is exaggerated to show the principal of the wheel/rail interface on straight track. Note that the flanges 
do not normally touch the rails. 
On curved track, the outer wheel has a greater distance to travel than the inner wheel. To compensate for this, the 



wheel set moves sideways in relation to the track so that the larger tyre radius on the inner edge of the wheel is 
used on the outer-rail of the curve, as shown in Fig. 
The inner wheel uses the outer edge of its tyre to reduce the travelled distance during the passes round the curve. 
The flange of the outer wheel will only touch the movement of the train round the curved rail is not in exact 
symmetry with the geometry of the track. 
This can occur due to incorrect speed or poor mechanical condition of the track or train: It often causes a squealing 
noise. It naturally causes wear.  
Many operators use flange or rail greasing to ease the passage of wheels on curves. Devices can be mounted on the 
track or the train. It is important to ensure that the amount of lubricant applied is exactly right. Too much will 
cause the tyre to become contaminated and will lead to skidding and flatted wheels.  
There will always be some slippage between the wheel and rail on curves but this will be minimised if the track 
and wheel are both constructed and maintained to the, correct standards.  
Bogies:- 
A pair of train wheels is rigidly fixed to an axle to form a wheel set. Normally, two wheel sets are mounted in a 
bogie. Most bogies have rigid frames as shown in Fig.' 
The bogie frame is turned into the curve by the leading wheelset as it is guided by the rails. However, there is a 
degree of slip and a lot of force required to allow the change of direction. The bogie is, after all, carrying about half 
the weight of the vehicle it supports. It IS also guiding the vehicle, sometimes at high speed, into a curve against its 
natural tendency to travel in a straight line. 
Steerable Bogies 
To overcome some of the mechanical problems of the rigid wheelset mounted in a rigid bogie frame, some 
Modem designs in corporate a form of radial movement in the wheelset as shown below (Fig). In this example, the 
wheel set "floats" within the rigid bogie frame. The forces wearing the tyres and flanges are reduced as are the 
stresses on the bogie frame itself. There are some designs where the bogie frame is not rigid and the steering is 
through mechanical inks between the leading and trailing wheelset. 

 

 
Track parameters which to be recorded 
Track gauge:-The distance between two running rails is known as track gauge. the track gauge should be 
measured 13mm below from the top of the rail. 
Track gauge should be :- 
(i)   On straight track     -    1676±6mm.  
(ii)  Up to 5 degree curve  -   1676 ±   15/ - 6  mm. 
(iii)  Above 5 degree curve - 1676 + 20/ - 0 mm. 



Cross level: - The variation in top level of the both rails on same point on straight track is known as cross level. 
Cross level is always measured on left rail in reference to right rail as per direction of the train. 
                 Permitted cross level is      -     13mm/station.          
Twist: The variation in two continuous cross levels is known as twist. or 
The algebraic variation in two continuous cross levels is known as twist.  It is always measured in mm/m. 
For example. ---- if cross level on station is +5mm and on station 2nd is 5mm,        
Then twist will be:- 
Twist   =    (+5) - (-5)/ 3 or    (+5) + (5)/3 =10/3      or       3.3mm/m. 
The allowed twist:- 
On straight   and circular curve                 -       2.8 mm /m. 
On   transition curve                                    -        1.0 mm/ m.         
A class track (160 KMPH) – 1.37 to 1.41 mm./M 
B class track (130 KMPH) – 1.41 to 1.78 mm/M 
C class track (100 KMPH) – 1.78 to 2.41 mm/M 
D class track (Main Line) – 1.78 to 2.41 mm/M 
E class track (Branch line) –2.41 to 2.78 mm/M 
Cant or super elevation: To maintain the centre of gravity or to neutralize the effect of centrifugal force, the outer 
rail on curve is lifted in respect to inner rail, is known as cant. Or 
The lifting of outer rail in reference to inner rail on curve on same point is known as cant or super elevation. 
Cant is always measured on outer rail in mm. 
The max. Cant allowed in Indian Rly B.G. Is – 165mm. 
For A &B class track    –  165 mm. 
For C,D &E class track –  140 mm 
Variation in cant is possible due to: - Cant deficiency or Cant excess. 
Max. Cant deficiency permitted             - 75mm (gen). 
100mm (in spl. case). 
Max. Cant excess permitted                      - 75 mm. 
Causes of variation in cant 
(1) Due to poor maintenance of track by Engg. Deptt. (excess or low cant) 
(2) Due to poor engineman ship by the driver. (Excess or low speed) 
The equilibrium cant   
E  =  GV2/127R 
Where G = 1676+74 mm (gauge + width of the rail) 
V=   speed in Kmph 
R = radius in mtr  
VERSINE 
The perpendicular distance drown at the centre of chord from the mid-point of arc is known as versine. Versine is 
always measured on outer rail in mm. 
If the versine is measured on 11.8 mtrs chord basis, the allowed variation in versine is only 10mm.  Or if the 
versine is measured on 20 mtrs chord basis, the allowed variation in versine is only 29 mm. The versine measured 
on 11.8 mtrs chord in cm, is tells directly the degree of curve. 
VersineV = 125 C2/R  
Where C = length of chord in mtr. 
 R = radius in mtr. 
Rail defect 
HOGGING:- bending of rail ends at rail joints is known as hogged rail.  Allowed max. -    2mm 
BATTERING:- wear of rail ends at rail joints is known as battered rail.   Allowed max. -    2mm 
RAIL WEAR   

                       (i) Vertical wear  
                        For B.G. (a) 60 kg rail---    - 13mm 



                                        (b) 52---,, ---,,------ 8mm 
                                        (c) 90 r         ------ 5 mm           
                      (ii) lateral wear 
                                       A&B track        ---- 8mm 
                                      C&D --,,-----    -----10 mm 
                       (3) angular wear. – Permitted max. 25 degree 

UNEVENNESS:- To be measured on 3.6    m Gen  Isolated Chords.  
                        Limit    ---     On long term basis ---6mm - 10mm 

                                              On short term basis ---10 mm- 7mm 
STRAIGHT NESS:- To be measured on 7.2    m chords.  

                                        Limit    --- On straight track     ---5mm-- 10mm 
                                                            On curved track     ---5 mm --7mm 

CREEP:- Shifting of rail in longitudinal direction due to poor fastening, or due to emergency     rake braking     or 
due to skidding of engine wheel. 
BUCKLING:-  Increase  of rail length due to effect of temperature. 
Corrosion 
Burning. 
Kink. 
BALLAST: To provide Cushing & to absorb vibration , ballast are provided. 
 
SLEEPER 
SLEEPER DENSITY: - Number of sleepers per kms is known as sleeper density. 
CONDITION OF FASTENERS, & FORMATION: -  
During investigation, the condition of fasteners, & formation of track also to be observed for any type of 
abnormality.  
Rolling Stock 
 During investigation the following parameters of rolling stock /locomotives to be taken into account  
Wheel 
Wheel gauge – Wheel gauge to be measured at 4 locations and average OF them will be considered (1600 +2/-
1mm.) 
Thin flange – A thin flange increase the lateral play between wheel set and track which increases lateral 
oscillation (y/Q) / Angularity of wheel (Cond.-16 mm for goods,22 mm for coaching stock). 
Sharp flange – Due to sharp flange wheel set can take two roads of slightly gaping point. (Cond. limit- 5mm.)  
Deep flange – Deep flange of the wheel may hit the fish plate of rail causing derailment (Cond. Limit – 35 mm.) 
Hollow tyre – It increases the concavity of the wheel which reduces the critical speed of the rolling stock and 
increase the lateral force (y) 
 Flat tyre – It can damage the rail due to successive impact and cause high stresses leading to rail fracture (Cond. - 
50mm for coaching stock & 60mm. For goods stock) 
Root radius too small – It increases the coefficient of friction between rail & wheel flange which increases the 
frictional force causing derailment (Cond. limit – 13mm) 
Buffer  
Height of buffer from rail level should be within 1105 mm. to 1030 mm. 
Buffer projection to be within 635mm.– 584 mm. 
Condition of buffer / CBC to be noticed for any crack/worn.  
Wagon body – If the wagon is in loaded the condition of consignment to be observed for over loading / uneven 
loading.  
S&T –  

 Improper setting of point during shunting operation  
 Undetected obstruction between toe  of switch and stock rail 
 Approaching signal may be indirect cause of bunching and off loading  of wheel  



 
 
 

 
 
fuEufyf[kr esa fdUgha pkj ij laf{kr fVIi.kh fy[ksa A 

Write down brief notes on any four of the following. 
1. jksfyax bu jksfyax vkmV ijh{k.k Rolling IN Rolling OUT Examination 
2. ,ehfuVh ,oa lsQ~Vh fQfVax Amenity & Safety fitting 
3. okuZ Oghy izksQkby Worn Wheel Profile 
4. jsy Oghy baVsjSD'ku Rail Wheel Interaction 
5. izkbejh ,oa lsds.Mjh fMiks Primary  & Secondary Depot. 
6. ihlhoh ,oa vkslhoh PCV & OCV 
7. Mªk¶V fx;j Draft Gear 
8. fizfe;e jsd Premium Rake 
9. dksjkstu Corrosion 
10. ,u,eth dksp NMG Coach 
11. C;kWMxzsMscy @xzhu Vk;yV Biodegradable/Green Toilet 
12. LikVZ SPART 
13. ,y-,l-Mh-  LSD 
14. cksxh ekm.VsM czsd flLVe   Bogie Mounted Brake System 
15. fMLd czsd flLVe Disc Brake System 
16. Oghy fMQsDV Wheel Defects 
17. gkbfczM dksp  Hybrid coach 
18. jkbZM baMsDl Riding Index 
19. okVj jkbftax ,isjsVl Water Rising Apparatus 
20. esdsukbTM ,DlVjuy Dyhfuax Mechanized External Cleaning 

 
 
 
 
 
Short Notes 
1.Rolling IN Rolling OUT Examination:- 
Rolling In Examination: There are certain types of defects in rolling stock which can only be detected during 
motion of train. To deduct such type of defects rolling in examination is adopted. 
Such type of examination is carried out on all through passing trains and terminating trains. 

To carry out such type of examination C & W staff and supervisor will take position on both sides of 
platform / line in which train is being received. 
During examination following defects are detected. 

1. Unusual sound of flat faces on tyre of wheel of any vehicle of train. 
2. Whistling of hot axle boxes. 
3. Any hanging part or loose fitting of vehicle. 
4. Any Spring broken. 
5. Brake binding of any vehicle. 
6. Any component or spring suspension bracket loose/broken. 
7. Abnormal behaviour of vehicle. 
8. Any other defects by which safety infringement. 

Rolling Out: Such type of examination is carried out to minimized detachment of vehicle particularly due to flat 
faces due to brake binding on tyre. It is carried out on all through passing trains and originating trains. 

The procedure of conducting such type of examination is similar to rolling in examination. Only staff and 



supervisor will take position for conducting examination ahead of engine instead of last vehicle. And will ensure 
that the brakes of all vehicles running with train are in released condition and there is no any leftover defect 
during halt of examination by which safety infringement.   
2.Amenity & Safety fitting 

  SAFETY & AMENITY FITTINGS 
             The fittings which are provided inside the coach for Luxurious & Comfortable & also for non strenuous 
journey are called as “Amenity Fittings “. 
Safety Fittings:- The fittings which are fitted in the coach for safety of passengers & their luggage are called as “ 
Safety Fittings “.  
Compartment:- 
Amenity Fittings AC 1st Class 2nd Class Sleeper  
                                                  Coach Coach Coach Coach 
Folding or Fixed Table Y Y N Y 
Tumbler Holder Y Y N N 
Waste Paper Basket Y N N N 
Mirror with Shelf below Y Y N Y 
Coat Hook Y Y Y Y 
Foot rest for Y Y N Y 
upper Birth riding 
Fans Y Y Y Y 
Upper Birth Y Y N Y 
Luggage Racks Y Y Y Y 
Light in Compartment Y Y Y Y 
Furnishing Fittings :-  
Shower Bath Y Y N N 
Wash Basin Y Y Y Y 
Towel Rail Y Y N N 
Push Cock & Lota Shelf Y Y Y Y 
Commode Rail Y Y Y Y 
Mirror & Shelf Y Y Y Y 
Bottle Opener Y N N N 
Liquid Soap Container Y N N N 
 
Safety Fittings:- AC 1st Class 2nd Class Sleeper  
                                                   Coach Coach Coach Coach 
Luggage locking wire Y Y Y N 
Alarm Chain Y Y Y Y 
Upper Birth Safety Rail Y Y N N 
Doors latch & cutch Y Y Y Y 
Doors Y Y Y Y 
Window Shutters Y Y Y Y 
Fire Extinguisher Y N N N 
Commode Rail Y Y Y Y 
Vestibule Safety brackets Y Y Y N 
Window Safety Bars N Y Y Y 
 
3.Worn Wheel Profile 

INTERMEDIATE WORN WHEEL PROFILE FOR COACHING STOCK 
Worn Wheel Profile: - Worn wheel profile is a special profile on wheel disc derived out of standard 
wheel profile suitable to worn shape of rail head (which are of 80% track). 



This is to minimize wear of disc to avoid frequent wheel changing re-profiling & enhance the life of the 
wheel. 

Three intermediate worn wheel profile are developed to increase the life of wheel  
 25 mm, 22 mm & 20 mm 

TABLE – INTERMEDIATE WORN WHEEL PROFILE 
Thickness of 
Flange (mm) 

D1 
(mm) 

D2 
(mm) 

D3 
(mm) 

R1 
(mm) 

R2 
(mm) 

R3 
(mm) 

R4 
(mm) 

25  38.5  65.5  91  11.5  14  100  330  

22  35.5  65.5  91  10  14 100  330  

20  33.5  65.5  91  9  14 100  330  
 

Worn Wheel Profile 20 mm flange Thickness 

 
 
Benefits of Worn Wheel Profile: 
 It increases the life of wheel. 
 It decreases machining cost. 
 Less fuel consumption of the engine. 
 It increases the wheel lateral oscillation 

 
4.Rail Wheel Interaction:- 
Derailment Mechanism: Nadal has derived 
the formulae as follows – 
Y = R sin β - µR cos β 
Q= R cos β + µR sin β 
So, Y/Q ≤ tan β - µ /1+ µ tan β  

 

 

Cause of Derailment: The cause of 
derailment can be largely classified 
into following   two major categories – 
(i) Equipment failure 
(ii) Human failure 

Apart from the above cattle run over, 
sudden falling of boulders, trees etc. on 
the track, sinking of track also may be 
the cause of derailment of rolling stock 
which do not require thorough 
investigation. 



Self-Propelled Accidental Relief Train (SPART) 
Introduction: - Indian Railway is spread over 63000 KMs with around 7000 stations. To 
overcome the problem for attention of accident site Accident Relief Train are provided at 
major nominated stations by means of which accident site around 8 to 10 hours journey are 
being covered. Keeping in view of disaster management to reduce transit time from 8 to 10 
hours to 1 to 4 hours Indian Railway have introduce SPART and SPARMV. At present 185 
SPART and 174 SPARMV are working in different division of Indian Railway to cover of a 
distance of 150 KMs.  
Main Silent Features of SPART are as under:- 

1. It is designed of ICF coaches at RCF & ICF since 1999. 
2. As per RSRC recommendation it should be bundled in three coaches but existing 

SPART are running with two nos. of coaches. 
3. It is self propelled vehicle therefore no need of locomotive to haul the ART. 
4. Being self driven unit reduces shunting time during course of operation/ movement 

and can be started with within in a short notice. 
5. It can be driven from both end i.e. DPC (Driving Power Car) and DTC (Driving Trailer 

Car) end. 
6. It is a compact unit consisting of two Nos. of coaches. Therefore it is required very 

short CSR (Clear Standing Room) and can be reached at the very nearest point of 
Accident. 

7. It is consisting of two nos. of engines having capacity 345 HP each (Under Slung 
Prime Mover) are installed which are synchronized to get optimum speed in 
corporation with two nos. of transmission in axle driven units. 

8. In case of failure of one unit under slung unit with the help of another unit it can be 
driven with rested speed of 30Kmph to clear block section. 

9. DPC unit AMUs Bogie is provided it is also known as DHMU. 
10. It is capable to haul three nos. of coaches; one additional coach may be attached in 

SPART after up-gradation of DPC & DTC end. 
11. In DPC/Supervisor van has accommodation for four nos. officers and sixteen nos. of 

staff members. There is also provision of one kitchen room, bath room and libratory 
room. 

12. DTC/Tool van can equipped S&T gears, HRE, Electrical fittings for illumination (i.e. 
ASKA light) and gas & cold cutting equipments, gauges, trolleys for material handling 
and different lubricating oil. 

13. All equipments are provided as per norms of “B” class Breakdown except Crane. 
14. Coaches of SPART are designed for 140Kmph but CRS has given sanction of 95Kmph. 
15. Its POH is carried out after interval of 3.5 Years. 
16. Inspection schedule of officer’s  are as under:- 

1. Jr. Scale Officer- monthly 
2. Sr. Scale Officer- Quarterly 
3. J. Grade Officer- Half Yearly.   


