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     FOREWORD 

 

As per instructions from Railway Board, study material should be provided to 

trainees so that they can use it for their study, comparison and reference. STC/Ajmer has 

taken initiative and it is going to publish a Course Text Book for Mechanical Senior Section 

Engineers and Junior Engineers for 2nd Session with the objective to provide guidelines for 

incorporating the technological up-gradation in their field. 

I learnt that this Course Text Book contains latest relevant topics as per training module 

2011. I am sure that this book will update the knowledge of all induction course training for 

their respective trades i.e. DSL, C&W and Workshop and common topics for  all supervisors 

i.e. Tender and Contract, accident and disaster management, supervisory skill etc. 

I appreciate and congratulate the Principal/STC and his team for sharing their knowledge 

and bringing the relevant information in the form of Text Book. 

           

        

          (Sudhir Gupta) 
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North Western Railway
Ajmer Workshop Group
Lal Phatak, Ajmer
Tele Fax: 0145-2663731

FOREII/ORD

Mechanical Department is responsible for maintenance of rolling stock
including passenger coaches, freight wagons, diesel locomotives, DMUs and
cranes. Besides, it maintains large number of machinery & plant inworlrshops,
sheds and other work centers. In this regard STC/AII plays a vital role in
imparting qualitative and ffictive theoretical training to the newly recruited
Supervisors to develop their professional aptitude.

I am glad to lcnow thnt STC/AII is canstan publishing the Course
Books on latest developments in some more significant topics of maintenance.
In continuation a Course Text Book for MSE/MJR IInd Session is being
published as per Railway Board's Training Module. I believe that this Course
Book will enhance the Supervisor's theoretical lcnowledge and should make

him a master of his job which will result fficient Train Operation,
Maintenance, reduction of line failure and punctunlity will improve.

My whole-hearted congratulations to the principal and the team of
lecturers for incredible efforts.

(RK. Moondra)



 
                

PROLOGUE 
 
 
 Once again in the series of course books for direct recruited MSE/MJR II Session as per 

prescribed module of Railway Board with the inspiration of our CWM/AII Shri R.K.Mundra is 

prepared in the form of book.   

  You will find that various chapters in this course book have not only been updated, they provide 

more in depth information, as also touch upon new areas of Railways.  

  I feel happy in presenting this book. As this book has been receiving excellent reception from 

the faculty of STC Ajmer S/Shri Umesh Kumar Nema, Mahesh Sharma, B.L. Gupta, Suresh Jharotia, 

Srikant Yadav, Prakash Kewalramani and Amar Chand Gaharwar as they have deep knowledge of 

their field.  

  The complete figure work has been done on Computer. The format of the book has also been 

changed. For all this and for the excellent getup of the book, I must thank Shri Surendra Tak, Chief 

typist and Specially Smt. Manisha Khandey, CA as chief coordinator of this edition.  

  Any errors, omissions and suggestions for the improvement of this book brought to our notice 

will thankfully the acknowledged and incorporated in the next edition.  

 

 Thanks.  

     

 

                                                                                                                       (J.P. Sharma) 
  



 

 

 

MODULE AND INDEX  

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No Description 

Page No 

From To 

1 Tender and Contract ( MRT -01) 1 23 
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INDEX  

ROLLING STOCK THEORY (C &W Open Line) 
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Page No 
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2 Wheel and Wheel defect  128 137 

3 Suspension System in ICF Coach 138 140 

4 Air Brake System  141 160 

5 Bogie Mounted Brake System 161 166 

6 Maintenance Schedule – ICF Coach 167 172 

7 Air Suspension 173 175 

8 Draw and Buffing Gear  176 178 

9 Passenger Necessary Items and Safety Fittings   179 179 

10  LHB  Coach  180 183 

11 FIAT Bogie  184 189 

12 Suspension System in LHB  and Brake Unit  190 195 

13 Center Buffer Coupler   196 196 

14 Maintenance Schedule – LHB coach  197 208 

15 Bearing  209 213 

16 C&W organization Chart  214 214 
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DESIGN AND CONSTRUCTION OF COACHES 
 

ICF coach shell/body 

 Construction of coach body which forms big tubular hollow construction which is light in 
weight. The shell consists of pressed steel section welded together with sheet covering. The 
skeleton of the shell consists of a series of hoops each consisting of floor cross beam, body 
side pillars and roof carlines.  
 
 The sole bar, waist rail, light rail, cant rail and roof purlines hold these hoops together. 
This is covered by roof sheet on top, side panels on sides and corrugated trough floor. ICF 
COACH Shell Bogie The trough floor offers considerable resistance to longitudinal crushing 
loads, but cannot take high vertical load. On each end, specially designed head stock with 
compression/destruction tubes is welded.  
 
 

Figure:  ICF coach shell design 
 

These tubes when subjected to collision shock, gets deformed absorbing most of energy 
hence reducing the adverse effect of impact. Body bolsters are welded on bottom side of 
trough floor. The coach ends consist of 4 vertical stanchions box section, transversely 
connected by Z sections and are welded to the head stock. Collision impact is first received 
by end stanchions which absorb a large part of it.  

 
The residual shock is absorbed by deformation of compression/destruction tubes. These 

features make ICF coaches anti-telescopic. The windows are made separately and screwed on 
to the double chamber. The coaches can be provided with vestibules for passage from one 
coach to another in a running train. 
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COMPARISON BETWEEN SPECIFICATION OF ICF AND LHB COACH  
 

S.NO SALIENT FEATURE  LHB ICF  
1 Overall length over CBC in LHB  and Over 

Buffer in ICF  
24000 22297 

2 Overall length of Body  23540 21337 
3 Overall width  3240 

D/ Deckor 3050 
3245 
BEML 3250 

4 Overall height from Rail Level  4039 4200 
5 Centre Pivot Distance 14900 14783 
6 Inner Axle distance  12345 11887 
7 Wheel Base  2560 2896 
8 Bogie Weight  6.33T NAC (13 T) 5.9T 

 AC (16 T) 6.2 T  
9 Buffer Height in tare condition  1105  1105  
10 Buffer height in load condition  1030 1030 
11  New Wheel Dia 915(+4 , -0)  915 (+3 , -0)  
12 Condemn Wheel Dia 845 825 
13 Shop Minimum Issue Wheel Dia 857 837 
14 Coupling Tight lock     H 

type coupler  
Screw Coupler 
 ( 75 T) 

15 Brake System Disc Brake  BMBC  
16 Size of Brake Cylinder 10 Inches 8 Inches  
17  Nos of Brake Cylinders per Coach  08 04 
18 Max. Pressure in Brake Cylinder 3.8 Kg/cm2 3.8 Kg/cm2 
19  Max permissible Speed  160 KMPH 110KMPH 
20 Ride Index  2.5 and  not more 

than 2.75 
3.15 and  not more 
than 3.75 

21   Axle Guidance  Articulated  Rigid  
22 Bogie frame Y – frame BOX 

with Head Stock  
 H – type and I type 
with Head stock  

23 Damper  Hydraulic 8 Dash Pot  
24 Defection Ratio Sec.to  Pri. 67:33 50:50 
25 Suspension type  Flexible  Normal  
26 Coach Body material  3 Type steel  

SS- 304  
SS- 309  
IRSM- 41  

 2 Type  
IRSM – 44  
IRSM- 41  

27 Water Tank 685 Ltrs 
OHT – 30 Ltrs 

452 Ltrs 

28 Corrosion LOW  High  
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COMPARISON BETWEEN SPECIFICATION OF ICF AND LHB COACH  
 

S.NO ICF FIAT 
1 Max. operating Speed – 130KMPH 

Tested 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 – 2560mm 

4 Wheel Dia.- 918 mm  

Condemn – 825 mm  

Wheel Dia. -918 mm New 

Condemn – 845 mm   

5 Clasp Type brake  Axle Mounted Disc Brake  

6 Spherical Roller bearing  Tapered Roller Bearing  

7 Primary suspension –Single Spring   Primary Suspension Spring – Nested 

Spring 2 Nos  

8 Limited Noise control Features  Noise control by using thick rubber Pads  

9 Secondary spring rested on lower plank  Secondary spring directly mounted on side 

frame  

10 Coach Load is transferred through side 

bearer  

Through bogie body connection to side 

frame via secondary springs  

11 Centre Pivot transfers traction and 

braking load  

Pivot Assembly on transverse beam and 

bracket on dome take traction/ braking load  

12 Ride index 2.5 to 3.5  Ride Index 2.5 to 2.75 

13 Dash pot Guides are provided to 

control the tendency of Rolling  

Anti-Roll Bar has been provided to control 

the tendency of rolling  

14 Weight of Bogie with Wheel   6.2 T  

 

Weight of Bogie with Wheel 6.3T 
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SALIENT FEATURES OF ICF ALL COIL BOGIE 
 Bogie is designed to run on Indian Broad Gauge Track (1676 mm).  

 Provision of coil spring at primary & secondary suspension so that bogie is known as 
All Coil Bogie.  

 Bogie Head Stock is provided with pressed T- section and sole bar is with pressed I-
section, but at the location of link brackets it is in box section.  

 Transom – Previously it was in C-section but now a day it is in Box section to be 
more robust.  

 Wheel Base of bogie is 2896 mm.  

 Weight Transmission - By 2 side bearer located at distance of 1600 mm.  
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 Guidance of bogie Lateral and Longitudinal both with the use of Centre Pivot pin 
located at the center of bolster.  

 Wheel Guidance lateral and longitudinal both with the use of 2 nos. of Dash Pot guide 
per Axle Box Wings welded at sole bar.  

 Axle Capacity - 13 T – For Non A/C coach  

 16 T – for A/C coach and WLRRM coach  

  Roller Bearing – Double Roll Self Aligned Spherical Roller Bearing.  

 Axle – Solid and Straight  

 Wheel Diameter – 915 mm   + 3 mm and – 0 mm (New)  
825 mm (Condemn) – 834 mm (workshop release)  

 

 Shock Absorber – Provided on Secondary suspension between Bolster and lower 
plank (2 nos. in each Bogie).  2 nos. of lateral shock absorber are being provided in 
ICF Bogie to be utilized for Hybrid Coach.  

 Vertical Hydraulic Dampers – 2 nos. per Axle Box Vertical telescopic hydraulic 
Dashpots are provided.  

  Fitment of brake block –K type high p\friction coefficient brake block is provided 
with the use of brake shoe head and brake beam.  

 2 nos. equalizing stay rods per bogie are utilized to maintain the distance between 
both the lower planks and to maintain lateral thrust occurring during run.  

 Provision of Anchor link – 2 nos. per bogie with the provision of silent bushes are 
provided diagonally between bogie transom and bolster to work as a media to transmit 
the draw and braking force from trolley to body and body to trolley vice versa.  

 Piston Stroke –BMBC within 32mm should be maintained.  

 Provision of Running Clearance:-  
‘A’ Clearance: - mm (For 13 ton) and (For 16 ton) . It is a clearance to be provided between 

axle box crown & safety bolt.  
 
 
 
 
 
 
 
 

‘B’ Clearance: - It is a clearance to be provided between bolster top & bottom of 
sole bar that should be 40± 5 mm to all type of bogie.  

  Riding index: - ICF bogie – 3.25 to 3.50  
  Truss bar Hanger: - Strength with double eye hole. 
 Length: 235 mm (New), 205 mm (Old)  
 Journal Size: - Dia. – 120x113.5 mm (sleeve mounted), 120x130.5 mm (direct 

mounted)  
  Journal Centre: - 2159.5 mm  
 Speed: - Fit to run up to 110 KMPH.  

TYPES OF COACHES CROWN CLEARANCE 

GS, SCN, WCB, WGSRJ 45± 3 
SLR, SDC 48±3 
WFAC,WACCW, WCBAC 25±3 
ACCN 34±3 
WGFAC,WGACCW,AGSCZAC, GFACCW,AGSCZACJ 36±3 
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Axle Box Guide with Dashpot Arrangement   

Axle box guides are of cylindrical type welded to the bottom flanges of the bogie side 
frame with close dimensional accuracy. These guides together with lower spring seats located 
over the axle box wings house the axle box springs and also serve as shock absorbers. These 
guides are fitted with guide caps having nine holes of diameter 5 mm equidistant through 
which oil in the lower spring seat passes under pressure during dynamic oscillation of coach 
and provide necessary damping to primary suspension to enhance riding quality of coach.   

This type of rigid axle box guide arrangement eliminates any longitudinal or transverse 
relative movement between the axles and the bogie frame. The quantity of oil required for 
maintaining 40 mm oil level above the guide cap in modified arrangement is approximately 
1.6 litres and in unmodified arrangement is approximately 1.4 litres. As it is not possible in 
open line to distinguish between modified and unmodified arrangements, 40 mm oil level is 
standardized for both.  

 

 
 
 
 
 
 
 
 

1. Screw with sealing Washer  

2. Guide  

3. Protective tube complete  

4. Upper Rubber Washer  

5. Top Spring Seat  

6. Dust Shield Spring  

7. Dust Shield 

8. Helical Spring  

9. Guide Ring  

10. Rubber Packing Ring  

11. Guide Bush 

12. Spring Clip 

13. Compensating Ring  

14. Lower Rubber washer  

15. Safety Strap 

16. Lower Spring Seat  

17. Guide Cap  
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Common Defects Found in Axle Guide Assembly, Causes and their Remedial Action 

Sr. No Defect  Reasons  Remedies  

1. Perished Rubber 
packing ring.  

Poor quality of 
rubber packing 
ring  

Replace rubber packing ring at every examination 
involving lifting of coach. Use only rubber 
packing rings conforming to IRS specifications.  

2. Axle guide found 
worn on one side  

Initial difference 

in wheel dia. 

on same axle 

more than 0.5 

mm. Coach is  

not levelled.  

Maintain difference in wheel diameters on same 

axle within 0.5 mm, during wheel turning. Use 

wheel diameter gauge with minimum 0.2 mm 

accuracy. Level the coach. The squareness and 

alignment of axle box guides should be checked 

with alignment gauges and corrected. Vent holes 

should be sealed with gaskets & screws tightened 

well after topping.  

3. Axle  box  

upper spring seat 
(protective tube) 
worn out/broken  

-do- -do- 

4. Guide bush worn.  -do- -do- 

5. Lower spring seat 
surface worn. 

-do- -do- 

6. Guide bush/ring 
broken 

Axle guide is 
hitting lower 
spring seat. 

Guide securing bolt should not project out of 
guide cap for non modified Axle guide. Use good 
quality upper and lower hytrel washers and 
ensure correct number of compensating rings in 
the axle box guide assembly. Adjust ABC 
clearance on levelled track. 

7. Broken/ distorted   
cir-clip of guide 
bush.  

-do- -do- 

8. Lower spring seat 

scored/ dent mark on 

guide cap.  

-do-  -do-  

9. Dust shield spring 
broken/ distorted.  

-do-  -do-  

10. Dust shield twisted 
or damaged.  

-do-  -do-  

11. Leakage from Lower 
spring seat  

-do-  -do- 
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Air Vent Screws: On the bogie side frames, directly above the dash-pots, tapped holes are 
provided for replenishing oil in the dash pots.  Special screws with copper asbestos 
washers are screwed on the tapped hole to make it air tight.  

Bogie Bolster Suspension: The bolster rests on the bolster coil springs - two at each end, 
located on the lower spring beam which is suspended from the bogie side frame by means 
of bolster-spring suspension (BSS) hangers on either side.   

Springs: In ICF bogie, helical springs are used in both primary and secondary suspension.  
The springs are manufactured from peeled and centre less ground bar of chrome 
vanadium/chrome molybdenum steel.  

Centre pivot arrangement: The centre pivot pin joins the body with the bogie and transmits 
the tractive and braking forces. It does not transmit any vertical load. It is equipped with 
rubber silent block bushes which tend to centralize the bogies with respect to the body 
and, to some extent control and damp the angular oscillations of the bogies. 

 
 

 

Centre Pivot Arrangement  

 

Side Bearers: The side bearer arrangement consists of a machined steel wearing plate 
immersed in an oil bath and a floating bronze wearing piece with a spherical top surface, 
kept on both sides of the bogie bolster. The coach body rests on the top spherical surface 
of these bronze-wearing pieces through the top side bearer at the bottom of the body-
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bolster. The whole arrangement is provided with a cover to prevent entry of dust in the oil 
sump.     

 Wear limit for wearing plate 

New size Shop renewal size Condemning size 

10 mm 9.5 mm 8.5 mm 

 Wear limit for wearing piece 

New size Shop renewal size Condemning size 

45 mm 43.5 mm 42 mm 

 

 

 

 

WEARING PIECE FOR SIDE BEARER

REF. DRG. NO. T-O-5-649
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Anchor link 
The floating bogie bolster which supports the coach body is held in position longitudinally 
by the anchor links which are pinned to the bolster sides and the bogie Transoms.  One 
anchor link is provided on each side of the bolster diagonally across.  The links can swivel 
universally to permit the bolster to rise and fall and sway side wards.  They are designed to 
take the tractate and braking forces. The anchor links are fitted with silent block bushes   

 

 
 

Anchor Link 

Silent Block:The two anchor links diagonally positioned are provided with silent block 
bushes. The links prevent any relative longitudinal movement between the bogie frame 
and coach body. This is a synthetic rubber bush fitted in anchor link and Centre pivot of 
ICF bogies to transmit force without shock and reduce noise. 

Shock Absorbers: Hydraulic shock absorbers with capacity of 600 kg at a speed of 10 
cm/sec. are fitted on 13 ton bogie & 900 kg at a speed of 10 cm/sec. are fitted on 16 ton 
bogie work in parallel with the bolster springs to provide damping for vertical oscillations. 

Equalizing Stays: This device has been provided on bogies between the lower spring plank 
and the bolster to prevent lateral thrust on the bolster springs as these springs are not 
designed to take the lateral forces.  These links have pin connections at both ends and, 
therefore, can move vertically.  
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Bolster Spring Suspension (BSS) Hangers: In the secondary suspension, the bolster is 
supported on helical coil springs which are placed on the lower spring plank. The lower 
spring plank is suspended from the bogie side frame through BSS hangers on hanger 
blocks. 

 

 

SHOCK ABSORBERS 
Hydraulic shock absorbers with capacity of   600 kg at a speed of 10 cm/sec. are fitted to 
work in parallel with the bolster springs to provide damping for vertical oscillations. 

 
SPRINGS 

In bogie, helical springs are used in both primary and secondary suspension.  The springs 
are manufactured from peeled and centre lessground bar of chrome vanadium/chrome 
molybdenum steel. 
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LOAD DEFLECTION TESTING AND GROUPING OF AXLE BOX SPRING 

Code 
Wire 
dia 

Free 
height 

Test 
Load 

Acceptable 
height 

under test 
load 

 
Groups as per loaded spring height 

A B C 

Yellow Oxford Blue Green 

A01 NAC ICF  33.5 360 2000 279-295 279-284 285-289 290-295 

A03 AC ICF  33.5 375 2800 264-282 264-269 270-275 276-282 

A04Power Car  35 372 3000 265-282 265-270 271-276 277-282 

A06 Double Decker  36 337 2400 269-284 269-273 274-279 280-284 

A09 High Cap. Parcel 
Van  

37 360 3000 277-293 277-282 283-288 289-293 

A10 Parcel Van  39 315 1800 276-289 276-279 280-284 285-289 

 

LOAD DEFLECTION TESTING AND GROUPING OF BOLSTER SPRING 

Code 
Wire 

dia 

Free 

height 

Test 

Load 

Acceptable 

height under 

test load 

Groups as per loaded spring height 

A B C 

Yellow Oxford Blue  Green 

B01 NAC 42 385 3300 301-317 301-305 306-311 312-317 

B03AC 42 400 4800 291-308 291-296 297-303 304-308 

B04Power Car  47 400 6100 286-304 286-291 292-297 298-304 

B06Double decker  36 416 4200 280-299 280-286 287-292 293-299 

B11High cap. Power Car  47 
386 6700 306-322 306-311 312-317 318-322 

B13 High cap. Power Car 34 

B15 VPH 40  393 
6000 256-272 256-261 262-267 268-272 

B16VPU 32.5  286  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



127 
 

IMPORTANT DIMENSIONS OF COACHING STOCK 

 
          
Wheel Diameter Flange Thickness  
 

Wheel Diameter (ICF)   - Max -915 +3 -0mm, shop Min. size – 834 mm, condemn size – 825 mm. 
Wheel Diameter (LHB) -Max -915 +4 -0 mm, shop Min. size – 857 mm, condemn size – 845 mm 
Wheel distance- - 1600 mm, + 2, - 1 mm (ICF), - 1600 mm, + 1, - 1 mm (LHB) 
Flange Thick ness – 29.4 mm. (worn wheel profile) and 25 mm (intermediate worn wheel profile) 
Axle capacity- 13 T (Non AC – Axle dia Ø145 mm), 16.25 T (AC & non AC –Axle dia. Ø152 mm) 

 
 
 
 
 
 
 
 

Permissible difference in Diameter on wheels of Coach 
 0.5 mm on a same axle,5mm on same bogie, 13 mm on a Coach  
Distance between Side Bearers –1600 mm 
Overall Height of Coach- 4025 mm, 
Overall Width of Coach-   3245 mm 
Overall Length of Coach- 21337 over body  
Overall Length of Coach- 22297 over buffer 
POH periodicity–18 Months for all coaches except 
Departmental coaches (RA, BD Special, NMG etc., ) –  2 years. 
ART/ARME Coaches 3 ½ Years  
First POH of new built coaches – 24 Months  
Bogie mounted Brake Cylinder - Min - 32 mm, Max - 95 mm. 
Side Buffer Stroke- 127 mm Plus zero, Minus 5 mm 
Buffer Projection 600 mm to 635 mm  
Buffer Face Plate wear Limit at Centre – 11 mm  

Wheel Distance 

Buffer Height –Max. In 
Tare - 1105 mm,                       
Min. in Tare – 1090 mm 
Min. in Load - 1030 mm 

Crown clearance – 45 plus or minus 3 mm for 
Non AC ,  36 plus or minus 3 mm for AC  

Bolster clearance- 40 plus or minus 5 mm  

Alarm chain force 
– 7 to 10 kg 

Height of axle spring including 
compensating ring – 295 mm max 

Codal life of Coach 
ICF Coaches - 25 yrs, OCV - 35 yrs or 
10 yrs after conversion whichever is 
earlier, LHB Coaches - 35 Years  
 

Spring group-Axle & Bolster Spring 
Green, Oxford Blue & Yellow 

Upgraded Materials for 18 months 
POH- A. Bogie – HYTREL – Upper / 
Lower washers, Phenolic Brake gear 
bushes and Injection moulded Silent 
block. B. Body- PVC Flooring               
(Vynatile), Polyester block cushion, 
PVC upholstry cloth (Rexine) and 
LP sheet. 

Bolster Spring 

Screw Coupling 

capacity  75 T  
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WHEEL AND WHEEL DEFECTS 
 

Wheel derailment 
There are two broad categories of derailment 

a) Sudden  derailment  –  Instant  dismounting  of  wheel  from rail  

b) Gradual Derailment – Gradual climbing of flange on the rail.  

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 
Value of Y/Q should lie between 0.8 to 1, for safe running 
Y is lateral force. 
Q is vertical force. 
β is flange angle. 

 
 

Causes 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.  
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Salient features of wheel 
1. Width of wheel – 127 mm.  
2. Wheel diameter – 915+3

-0 mm  (new), 825 mm (Condemn)  
3. Axle capacity – 13 T(NAC) and -16 T(AC).   
4. Journal – Direct mounted 120 x 130.5 mm   

5. Journal centre – 2159.5 mm  

6. Permissible diameter variation in wheel 

a. Coaching 

i. On same axle – 0.5 mm (for machining purpose only)               

ii. On same bogie – 5.0mm  

iii. On same coach – 13.0 mm  

b. Goods 
i. On same axle – 0.5 mm (for machining purpose only)                   

ii. On same bogie – 13.0 mm                                                                     

iii. On same coach – 25.0 mm                                                                  

 

 

Wheel profile  
All the important dimensions are shown in figure below: 
[Ref: IRCA Rule Book Part – IV (Plate 29)] 
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Wheel Defects  
Various defects observed in wheel by using Tyre defect gauge are as shown in below. 

[Ref: IRCA Rule Book Part – IV (Plate 39)] 
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WHEEL DEFECTS AND THEIR CONDEMN LIMIT  
 

Wheel defects Standard Condemning Limit 

Sharp Flange 14.5mm 5 mm or Less 

Thin Flange 29.4mm 
 22 mm or less for Coaching 

and 16mm or Less for Goods  

Less radius at root of 

flange 

16mm-IRS 

14mm-WWP 
13 or Less 

Hollow Tyre ----- 5 mm or above 

Deep Flange 28.5mm 35mm or more 

Thin Tyre ----- 28 mm or Less 

Flat Tyre ----- 
50 mm or more-Coaching 

60 mm or more –Goods  

 

 

 

Wheel defects  
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 bursting 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: - change of inserting flange between tongue rail nad stock 
rail at point  

Less Radius at  
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: - Hit the Fish plate bolts , distance block , heel block and 
wheel may jump off from rail  

Flat Tyre  Flatness on wheel circumference is called 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 to hammering on rail.  

Hollow Tyre  If the groove on the wheel tread is up to 5 mm or more, it is called Hollow 
tyre.  
Repercussion: -More Oscillations.  

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

Thin Flange  

 

Less Radius at Root of flange

 
 

Deep Flange  
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Flat faces on Tyre  

 

Hollow Tyre  

 

 
 

 Thin Tyre  
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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 condemnation of disc to avoid frequent wheel changing re-profiling & 
enhance the life of the wheel. Average Wheel Wear: 2.5 to 3 mm per year for mail/Exp 
train. The followings intermediate worn wheel profiles are developed to increase the life 
of wheel. 

INTERMEDIATE WORN WHEEL PROFILE  

Thickness of 
Flange (mm)  

D1 
(mm)  

D2 
(mm)  

D3 
(mm)  

R1 
(mm)  

R2 
(mm)  

R3 
(mm)  

R4 
(mm)  

28 42.23 65.5   91 13.5 14 100 330   

27 41.29 65.5   91 13 14 100 330 

26 40.34 65.5   91 12.5 14 100 330 

25   38.41 65.5   91 11.5   14   100   330 

24 37.44 65.5   91 11 14 100 330 

23 36.42 65.5   91   10.5 14 100 330 

22   35.49 65.5   91 10   14  100   330 

21 34.50 65.5   91 9.5 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: 

1) It increases the life of wheel.   
2) It decreases machining cost. 
3) Less fuel consumption of the engine. 
4) It increases the wheel lateral oscillation 
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Thermal Wheel Defects (As per technical pamphlet No CMI – K 003) 

The following guidelines are issued to make the visual inspection of wheels during 
maintenance more focused and effective.  The following wheel conditions should be paid 
special attention during the visual inspections of solid and tyred wheel discs used on 
coaches and EMU's.   

In addition to normal checks exercised on wheel condition during primary / secondary 
maintenance of coaches, a detailed inspection of wheels should be done when the coaches 
are received in sick line for attention for either scheduled or out of course attention.  The 
wheel sets shall be inspected for the following conditions 
and action taken as indicated for each condition:  

Shattered Rim:  a wheel with a fracture on the tread or 
flange must be withdrawn from service.  This does not 
include wheels with localized pitting or flaking without 
presence of any other rejectable condition.   
 

Spread Rim - If the rim widens out for a short distance on 
the front face, an internal defect may be present.  
Spreading of the rim is usually accompanied by a 
flattening of the tread, which may or may not have cracks 
or shelling on the tread.  Such wheels must be withdrawn 
from service.   

This condition should not be confused with a uniform 
curling over of the outer edge of the rim around the entire 
wheel, which is called rim flow Rim flow is not a defect.  

 
 

Shelled Tread  -Shelling can be identified by pieces of metal breaking out 
of the tread surface in several places more or less continuously around 
the rim.  Shelling takes place when small pieces of metal break out 
between the fine thermal checks.  These are generally associated with 
small skid marks or "chain sliding."  Such wheels should be withdrawn 
from service.  
 

Thermal Cracks -Thermal cracks appear on a wheel due to  

Intense heating of the wheel arising out of sever brake 
binding.  Such cracks occur on the tread and generally 
progress across the tread in a transverse & radial direction.  
Whenever such a crack becomes visible on the outer face of 
the rim or a tread crack has reached the outer edge (non-
gauge face) of the rim; the wheel should be withdrawn from 
service.  If a crack becomes visible on the outer flange face 
the wheel should be withdrawn from service.  

Wheels involved in sever brake binding should be 
examined carefully during the maintenance to rule out the 
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possibility of reject able thermal cracks.  Such wheels may be identified by presence of 
flats (even within acceptable limits) and severe discoloration or blue black heating marks 
on the tread.  

 
Heat checks - Thermal cracks are deeper and need to be 

distinguished from fine superficial cracks visible on the 
tread on or adjacent to the braking surface.  These are 
called heat checks, which are usually denser than the 
thermal cracks.  Heat checks are caused on the tread due 
to heating and cooling cycles undergone by the wheel 
during normal braking.  Such wheels do not need to be 
withdrawn but should be carefully distinguished from 
the reject able thermal cracks. 
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SUSPENSION SYSTEM IN COACHING STOCK 

The arrangement provided in the rolling stock to absorb shocks and to minimize extra 

oscillation due to irregular joint in Track and extra wear and tear occurred in rolling stock is 

called suspension system. 

 

There are two types of Suspension system used in rolling stock  

1. Single stage Suspension System  

2. Two Stage Suspension system  

Single stage Suspension System: This system has only one suspension arrangement either 
Primary or secondary suspension. 

Two stage Suspension System: This system both suspension arrangement Primary as well 
as Secondary suspension. 

Single Stage Suspension is used in Vehicle where  

 Comfort is not the primary criteria  
 Simple construction and easy maintenance are important consideration  
 Pay Load is high as compared to tare weight  

Two Stage Suspension is used in Vehicle where  

 Comfort is important criteria  
 Payload is low compared to tare weight  
 Moderate  speed  are required  

 SUSPENSION SYSTEM UTILISED IN ICF COACH: 

Primary suspension system  

Primary suspension arrangement is an arrangement between bogie frame and wheel for 

transmitting load .This arrangement is known as flexible medium of load transmission. This 

is also known as telescopic built in damper universal control of wheel Axle. 

This arrangement is called Primary suspension because this is the first suspension 

arrangement comes in the passes of shock / jerk  and as per study it is observed that about 70 

% of  shock/ jerk is absorbed by this suspension arrangement and remaining 30 % of 

shock/jerk absorbed by Secondary suspension arrangement . 

The steel coil spring is placed between two Washers called Hytrel washer and fibre 

packing rings (Compensating Rings) whenever diameter of wheel is reduce in order to 

compensate short fall of the buffer height. 

There are two types of fibre compensating pickings are mostly used in BG ICF is 22 mm 

and 13 mm packing rings. The rings inserted proportionality to the reduction of the wheel 

diameter. These packing are inserted below the dashpot and above the bottom of   Hytrel 

washer  

The primary coil spring or axle guide springs should be matched equally in the free height 

and tare height however there is a tolerance of ±2mm allowed. 
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The dash pot assembly is assemble in the concentric to the spring and it consist of lower 

spring seat which to be filled with 1.6 litres of damping Oil (Dashpot oil). The Axle guide 

with bush is inserted in the oil bath from the web of the bogie.  

At the Bogie frame, there is a hole of vent screw for the purpose to measure the oil level in 

dash pot guide that should be 40 mm above guide cap.   This should be measured by inserting 

dip stick from vent hole available at web of bogie frame. The Vent screw should be provided 

with lather washer for oil leak proof and Air tight  

 

 
 

Secondary suspension system  

Secondary suspension arrangement provided between coach body and bogie frame 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 absorber and suspension link , pin and 

stone assemblies . 

It is suspended by means of our stirrup ling (BSS hangers). Each side BSS hanger 

assembly is inclined 7° to the vertical and 11° to the horizontal for the purpose of centralizing 

feature and good riding and swinging comfort. The Lower bolster planks further hinged to the 

upper bolster by means of equalising stay rod. There is a centre vertical shock absorber 

connecting top and bottom bolster which absorbed the shock and dampen the vertical 

oscillation. The Lower bolster has got two U- Clamp to prevent drooping of lower bolster in 

the event of breakage and working out of stirrup link. 

The upper Bolster which has a common spring plank which seat on the four springs is 

have a central hole with silent block bush, where the centre pivot of the coach body passes. 

This pivot assembly is a centre of rotation fitted to the under frame transom by means of four 

bolts and forces not vertical forces. Pivot pin is cotter head bottom and cotter is held by split 
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pin. To prevent the entrance of dust and water on the top centre pivot rubber sealing 

washer is provided.   

 

Upper Bolster is diagonally connected to bogie transom by means of two silent block bush 

anchor link .The Anchor Links are fitted in Brackets with Locking plate . 

 

On the upper Bolster there are two side bearer sump in which hard grounded Mn steel 

plate is immerged in oil bath at bottom of wear piece hemi spherical bronze wear piece with 

groove which slide over the wearing plate when negotiate the curve . Grooves are provided 

for uniform lubrication. On the curvature bronze wear piece side bearer guide piece with 

concave matching surface is sitted. The guide piece is welded to body transom .The side 

bearer assembly four in One coach and two on each bogie are provided through which 

vertical load is transmitted. The guide has got dust cover which will normally sit on the 

mouth of the side bearer sump to prevent entry of dust and water. There is oil filling spout is 

provided with screwed cap to indicate the oil level to the marking provided in it.  

 

2.0 Litres oil has to fill at the time of IOH and POH. The dust cover of the top should be 

free, if it is tight it indicate displacement of hemispherical wear piece or the breakage of fibre 

wearing piece in side bearer sump. This aspect should be examined during trip scheduled in 

pit Line. 

Whenever the coach is lifted and lower special care should be taken to check the perfect 

seating of side bearer guide and side bearer hemispherical wear piece. This also indicate the 

dust cover should be free should not be tight. 

The main function of the Side bearer is to transmit the load and provide smooth and easy 

negotiation of track over the curve geometry of track. 
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AIR BRAKE SYSTEM  
 

The brake system in which compressed air is used in the brake cylinder for the application 
of brake is called air brake. 

 
The existing vacuum brake has got its own limitations like brake fading, increased 

application and release timings etc., in practice it is not reliable to run trains in higher 
altitudes due to insufficient vacuum levels in brake van and train engine. 

 
So, to overcome all these, it has become necessary to introduce Air brake system to 

control the speed of the train and to stop it within a reasonable distance, irrespective of 
length, load of the train, distance covered and altitude of the train.  
 

The advantages of Air brake over Vacuum brake are: 

 Uniform brake power is possible throughout the train in air brake, but it is not possible 
in case of vacuum brake, since the pressure drop at the rear of the train is up to 20%. 

 The propagation rate of compressed air is 260 m/sec to 280 m/sec. when compared to 
60 to 80 m/sec. in the case of vacuum brake. 

 The Air brakes have potentiality to run trains longer than 600 metres length. 
 The air brake trains have potentiality to run heavier trains than 4500 tons. 
 Shorter braking distance 
 Suitable for higher altitudes. 
 Compact and Easy to maintain. 
 Consumption of spare parts is very less 
 Simple brake rigging. 
 Quicker application and release, so better punctuality can be achieved. 
 Better utilization of rolling stock since less maintenance and pre departure detention.  

Differences between Air Brake and Vacuum brake 

S.N Air Brake Vacuum Brake 

1. Air brake works on compressed air at 5 
Kg/Cm2  maintained in brake pipe 

Vacuum brake works on atmospheric pressure 
at 1.03 Kg/Cm2 

2. At the time of brake application compressed 
air is admitted in to the brake cylinder up to 
3.8 Kg/Cm2 

In vacuum brake air at atmospheric pressure is 
admitted 

3. Distributor valve is the main functioning 
unit in the air brake system 

Vacuum cylinder is the main functioning unit 
in the vacuum brake system. 

4. Brake application is caused by the outward 
movement of the piston 

The inward movement of the piston causes 
brake application. 

5. Brake cylinder is connected to auxiliary 
reservoir during brake application and to 
exhaust during brake release through the 
distributor valve. 

Vacuum cylinder is directly connected to train 
pipe during brake application and release. 

6. For any reason, if the cylinder has to be 
made inoperative, it can be conveniently 
done by closing the isolation cock. 

For any reason if the cylinder has to be made 
inoperative, the train pipe nipple or the syphon 
pipe has to be dummied.  

7. On either ends of brake pipe and feed pipe 
angle cocks are provided for closing and 
opening. 

No angle cocks are provided in the train pipe. 
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Sl.No. Air Brake Vacuum Brake 

8. Air hoses are used to provide flexible 
connection between adjacent vehicles. 

Hosepipes are used to provide flexible 
connection between two adjacent vehicles. 

9. Palm ends (or) coupling heads are used on 
the coupling side of air    hoses. 

Universal couplings are used on the coupling 
side of hose pipes. 

10. M.U washers are used to make airtight joints 
on palm ends. 

I.R washers are used to make airtight joints on 
universal couplings. 

11. In case of train parting, brake application is 
automatic by venting out air pressure from 
BP through air hoses. 

In case of train parting brake application is 
automatic by admission of atmospheric air in to 
the vacuum cylinder through hosepipes. 

12. Emergency braking distance is 632 metres. 
(4500 tonnes trailing load, level track at 65 
KMPH speed) 

Emergency braking distance is 1097 metres. 
(4500 tonnes trailing load, level track at 65 
KMPH speed) 

13. No brake power fading. There is always a brake power fading to the 
extent of 20 %. 

14. Uniform brake power is possible throughout 
the train due to the higher propagation rate.   

Uniform brake power is not possible due to the 
lower propagation rate of atmospheric air in the 
vacuum.  

 

TYPES OF AIR BRAKE  
There are two types of air brakes namely: 

• Direct release (Mainly used on American Rail Road) 
• Graduated Release (Used on Indian Railways) 

 

DIRECT RELEASE SYSTEM:In direct release system the brake cylinder pressure cannot be   
reduced in steps by increasing the brake pipe pressure in steps during release. The brakes 
are released immediately, as soon as releasing of brake is initiated. 

 
Brake pipe pressure in Kg/cm2 Brake cylinder pressure in 

Kg/cm2 

3.5 3.8 
3.8 0 
4.0 0 
4.2 0 
4.5 0 
5.0 0 

 

GRADUATED RELEASE SYSTEM: In this system the brake cylinder pressure can be reduced 
gradually in steps in proportion to the increase in brake pipe pressure. 
 

Brake pipe pressure in Kg/cm2 Brake cylinder pressure in 
Kg/cm2 

3.5 3.8 
3.8 3.0 
4.0 2.5 
4.2 2.0 
4.5 1.25 
5.0 0 

Note: In both the types brake application is directly proportional to the reduction in brake pipe 
pressure. 
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TYPES OF GRADUATED RELEASE AIR BRAKE 
There are two types of graduated release air brakes  
• Single pipe air brake system. 
• Twin pipe air brake system. 
 
Single pipe system: There is only one pipe called brake pipe running from loco to the brake 
van in order to get continuity of air for the application and release of brakes. 
 
Twin pipe system: In addition to the brake pipe, there is one more pipe called feed pipe, 
running from loco to the brake van to charge the auxiliary reservoir continuously to 6 
Kg/cm2. 
 
  IMPORTANT COMPONENTS OF AIR BRAKE EQUIPMENT 
.  

Sl. 
No 

Description Twin pipe system Single pipe 
system 

U/F 
MOUNTED 

BMBS GOODS STOCK 

1. Brake pipe 01 01 01 
2. Feed pipe 01 01 - 
3. Cut off angle cocks 04 04 02 
4. Brake cylinders 02 04 01 
5. Distributor valve 01 01 01 
6. Auxiliary reservoir 

Capacity 
02 
100 litres 

01 
200 litres 

01 
100 litres 

7. Isolating cock 05 05 01 
8. Centrifugal dirt collector 02 02 01 
9. Check valve 01 01 - 
10. Air hoses 04 04 02 
11. Palm ends 04 04 02 
12. Control Reservoir 01 01 01 

 
 

 DISTRIBUTOR VALVE ASSEMBLY 
 The distributor valve assembly consists of a valve body, a common pipe bracket, and 

a control reservoir.  All the pipe connections from brake cylinder, auxiliary reservoir and 
brake pipe are connected to distributor valve through the common pipe bracket.  The pipe 
bracket remains on the wagon/coach when the distributor valve is removed for overhaul and 
maintenance without disturbing the pipe connections. 

 
The control reservoir is directly connected to distributor valve through common pipe 

bracket.  An isolating cock is provided either on the distributor valve or on the adaptor to 
isolate the distributor valve when found defective. A manual release valve is provided at the 
bottom of the distributor valve by which the brakes in a particular vehicle can be released 
manually by pulling the handle. 
 
BRAKE CYLINDER 

The brake cylinder receives compressed air from auxiliary reservoir after being regulated 
by the distributor valve and develops mechanical brake power by outward movement of its 
piston assembly. The compression spring provided in the brake cylinder brings back the 
rigging to its original position when brake is released. 
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CUT-OFF ANGLE COCK 
Cut off angle cocks are provided on either ends of the brake pipe and feed pipe. These 

cocks are used at the time of uncoupling of wagons/coaches. This has a vent feature. Once the 
cock is closed it allows the air trapped in the air hose to atmosphere. When MU washer or 
hose assembly itself has to be changed, the cut off angle cocks are closed which in turn 
isolates the brake/feed pipe from further charging and allows the entrapped air in the hose to 
flow out, to carry out the repairs easily. It also serves as dummy for the rear of the 
wagon/coach and the front of engine. When the handle is parallel to the pipe the cock, it is in 
open position and when at right angles to the pipe, it is in closed position. 

 

CONTROL RESERVOIR 
Control reservoir is mounted on the common pipe bracket. It always maintains a pressure 

of 5 Kg/Cm2. It works as a reference pressure to operate the different sub-assemblies/valves 
provided in the distributor valve to facilitate application and release of brakes.  The brake 
pipe pressure acts in the top of the diaphragm and control reservoir pressure acting at the 
bottom of the diaphragm. 

 

AUXILIARY RESERVOIR IS NECESSARY FOR THE AIR BRAKE SYSTEM 
.In air brake system, the brake cylinder should get compressed air during brake 

application. But in case of accident such as train parting, it is not possible for the brake 
cylinder to get compressed air from the atmosphere.  So it has become necessary to ensure 
sufficient quantity of compressed air with required pressure is always available in every 
rolling stock before the trains are despatched. That is why all the rolling stocks are provided 
with Auxiliary reservoirs to store the compressed air. 

 
CAPACITY OF AUXILIARY RESERVOIR  
Coaching Stock   

ICF -U/F Mounted             -    02 Nos Each 100 Ltrs 
ICF -Bogie Mounted  -  01 No 200Ltrs 
 

 LHB-Axle Mounted  - 02 Nos 125 Ltrs& 75 Ltrs 
 Goods Stock        - 100 Ltrs 
Goods Stock BVZC    - 75 Ltrs 
   

FUNCTION OF A DIRT COLLECTOR 
 Dirt collectors are provided at the junction of the main pipe and branch pipe in both feed 

pipe and brake pipe.  These are meant for removing dust, moisture and scale particles from 
air before it enters the distributor valve and auxiliary reservoir. This is achieved by 
centrifugal action. 
 
FUNCTION OF CHECK VALVE WITH CHOKE 

 This is a one way valve / non-return valve which allows the compressed air from feed 
pipe to auxiliary reservoir and it prevents the back flow of air from auxiliary reservoir to the 
feed pipe to avoid fall in auxiliary reservoir pressure in the event of failure of air supply from 
feed pipe.  The choke provided in the check valve controls flow of air so that auxiliary 
reservoirs on the entire train can be filled uniformly. This is provided between the feed pipe 
and auxiliary reservoir. 
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ISOLATION COCKS AND THEIR LOCATIONS 
 There are five isolation cocks provided in the coaching stock. Locations of these cocks 

are given below. 
 

Location Nos. Remarks 

Between brake pipe and DV 
Between Distributors valve and brake 
cylinders. 
Between feed pipe and auxiliary reservoir. 
Between passenger emergency valve and 
brake pipe 

01 
02 
01 
01 
 

 
(2 Cylinders) 

 
  SIZES OF BRAKE CYLINDERS USED FOR THE AIR BRAKE STOCK 
 

Size of the cylinder 
Mounted 
on 

Stock 

355 mm diameter / 14 inches Body 
Coaching  & 

Goods Stock 
304 mm diameter / 12 inches Body Brake Van 

203 mm diameter / 08 inches Bogie 
Coaching  
Stock 

 
 

DIFFERENCES IN AIR BRAKE SYSTEMS COACHING AND GOODS STOCK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

S.No Description Coaching Stock Goods Stock 

1 System Twin pipe Single pipe 
2 Size of Brake pipe 25 mm 32 mm 
3 Size of feed pipe 25 mm - 

4 
Number of brake cylinders  02 ( U/F Mounted ) 

04 ( BMBS )  
01 

5 
Auxiliary reservoirs 02 ( U/F Mounted ) 

01 ( BMBS )  
01 
 

6 
 

Capacity of each AR  100 Ltr ( U/F Mounted ) 
200 Ltr ( BMBS ) 

100 Ltr 
75 Ltr (BVZC) 

7. PEAS Available Not available 
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TWIN PIPE AIR BRAKE SYSTEM ADOPTED FOR PASSENGER STOCK 
. 

 

 
WORKING PRINCIPLE OF AIR BRAKE 

Under normal conditions the Brake pipe is charged with 5 kg/cm2 from the Loco. The 
control reservoir and the Auxiliary reservoir are also charged with 5 kg/cm2 from BP through 
Distributor valve in case of single pipe system. In twin pipe system the auxiliary reservoir is 
charged to 6 kg/cm2 through feed pipe. 

 
When the brake pipe is 5 kg/cm2, the brake cylinder is connected to exhaust through 

distributor valve in order to keep the brakes in released position fully. 
 
Whenever the brake pipe pressure is reduced below the CR pressure, the DV connects the 

auxiliary reservoir with the brake cylinder and the air from AR is sent into the brake cylinder 
to apply the brake. 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.    
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PROCESSES INVOLVED IN WORKING OF AIR BRAKE SYSTEM 
The processes involved in working of Air brake are, 

a. Charging 
b. Application 
c. Release. 
d. Manual Release 

 

CHARGING 
During charging, 

a. Brake pipe is charged with 5 Kg/Cm2 by the drivers brake valve from the Loco. 

b. Feed pipe is charged with 6 Kg/Cm2. 

c. AR is charged with 6 Kg/Cm2( Up to 5 Kg/ Cm2 it is charged by both    brake pipe 
and feed pipe. Beyond 5 Kg/Cm2& up to 6 Kg/Cm2   it is exclusively charged by feed 
pipe.)   

d. The CR is charged through the distributor valve to 5 Kg/sq cm from BP 

e. During charging Brake cylinder is connected to exhaust through distributor valve, 
to keep the brakes in released condition. 

 
 

BRAKE APPLICATION 
During Brake Application., the brake pipe is reduced in steps as given below. 
 

Stages BP pressure is reduced by 
Minimum  Reduction    0.5 to 0.8 Kg/Cm2. 

Service application 0.8 to 1 Kg/Cm2. 

Full service application 1 to 1.5 Kg/Cm2. 

Emergency application Above 1.5 Kg/Cm2. 

 
When the brake pipe pressure is reduced in steps as shown above, the air from AR is sent 

into BC to a maximum pressure of 3.8 Kg/ cm2, during full service application as well as 
emergency application. 

During minimum reduction and service application the admission of air   from AR in to 
BC is directly proportional to the reduction in the BP pressure. 
 
Note: 

• Before AR is connected to BC, the AR and CR are disconnected from BP, and BC also 
is disconnected from Exhaust. 

• The AR is continuously charged to 6 Kg/cm2 during brake application by Feed pipe. 



148 
 

• The CR pressure should remain at 5 Kg/cm2. However there may be a little drop in CR 
pressure during brake application, due to the design. 

 

 
 
 
The application time for Goods stock 18 to 20 seconds and Coaching 3 to 5 seconds  

   
   

RELEASING/RECHARGING. 

During release, the BP pressure is increased in steps. When the BP pressure is increased in 
steps, the brake cylinder is disconnected from AR and in turn connected to exhaust. The air 
from Brake cylinder is released / vented progressively depending upon the increase in the 
brake pipe   pressure. When the brake pipe pressure is brought to 5 Kg/Cm2 the air from 
brake cylinder is completely exhausted and the brakes are released fully. 

 
 

 
 
 

The releasing time for the Goods Stock 45 to 60 Seconds and Coaching Stock is 15 to 20 
seconds  
   

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 provided at the bottom of the 
DV is given a brief pull. During this operation, the air from CR is released which in turn 
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brings the hollow stem to the normal position to connect BC with exhaust for releasing of 
brakes. 
 

Distributor Valves are not interchangeable because the application and release timings are 
different for coaching and Goods stock. 

NECESSITY TWIN PIPE SYSTEM FOR COACHING STOCK 
During brake application, as the air from Auxiliary reservoir is sent in to brake cylinder, 

always there is a reduction in the AR pressure, and it is likely to drop to 4.4 Kg/Cm2. So it 
must be ensured that before the air from brake cylinder could be released completely, the AR 
should be recharged to 5 Kg/Cm2, so that the system can be kept ready for next brake 
application.  

 
We also know to charge the AR from 4.4 to 5 Kg/Cm2 the DV takes approximately 30 

Seconds, and to release the air from BC from the pressure of 3.8 Kg/Cm2 to O.4 Kg/Cm2 the 
DV takes 15 to 20 Seconds.  

 
 

From the above fact, it is clear that it is not possible through DV to recharge the AR from 4.4 
to 5 Kg/Cm2 within the releasing time of 15 to 20 seconds for the Coaching stock.  
 

 
 

So it has become necessary to introduce one more pipe called feed pipe to recharge the AR 
always to 6 Kg/Cm2, from the other end of the AR   within the release time of 15 to 20 
seconds and there by auxiliary reservoir pressure is maintained to optimum level for 
repeated brake applications. 
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DISTRIBUTOR VALVE 
 

 FUNCTIONS OF DISTRIBUTOR VALVES 
   
The functions of Distributor valves are, 

 It connects AR with BC during Brake application. 

 It connects BC with Exhaust during brake release. 

 It charges AR to 5 Kg/Cm2 from BP during charging. 

 It disconnects the AR from BP during brake application. 

 It charges the CR to 5 Kg/Cm2 from BP during charging. 

 It disconnects the CR from BP during brake application. 

 It admits a maximum pressure of 3.8 Kg/Cm2 during emergency as well as full 
service application. 

 It admits the air from AR into BC in steps gradually, in proportion to the 
reduction in the Brake pipe pressure to facilitate graduated brake application. 

 It releases the air from BC in steps gradually, in proportion to the increase in the 
brake pipe pressure to facilitate graduated brake release. 

 It reduces the BP pressure further by 0.4 Kg/Cm2 in addition to the brake pipe 
pressure reduced by the driver from the loco to accelerate the brake 
application particularly during minimum reduction. 

 It admits air from AR into BC to a pressure of 0.8 Kg/Cm2 immediately during 
brake application to overcome the resistance offered by the brake rigging.  

 It applies the brake during sensitivity range, when the brake pipe pressure is 
reduced at the rate of 0.6 Kg/Cm2 in 6 seconds. 

 It does not apply the brake during insensitivity range when the brake pipe 
pressure is reduced at the rate of 0.3 Kg/Cm2 in 60 seconds. 

 It releases the air from CR, AR and BC during manual release. 

 It isolates the brake system of the Rolling Stock when ever necessary. 

 
 

  DIFFERENT TYPES OF DISTRIBUTOR VALVE 
 

Sl.No Type Manufacturers 

01. C3W 
M/s. Geysham and Co, Delhi. 
M/s. Railway Product India Ltd, Hosur.  
M/s. Stone India Ltd, Kolkota.  

02. 
KEO 
(EK) 

M/s. Escorts, Faridabad. 
M/s. Knorr-Bremse India Ltd, Faridabad, 

03. 
 
P4aG 

 
M/s. Westing house, Saxby,Farmer,Ltd, 
Kolkota 
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DV MAINLY USED IN INDIAN RAILWAYS 
 EK Distributor Valve 
 C3W Distributor valve. 

 

DIFFERENT SUB- ASSEMBLIES OF EK TYPE DISTRIBUTOR VALVE 
The different sub-assemblies of EK type distributor valve  

1.Three pressure valve 
2.A-Controller 
3.U-Controller  
4.R-Charger 
5.Minimum pressure limiter 
6.Maximum pressure limiter  
7.Quick release valve 
8.Isolating valve. 

 

 
 
 
FUNCTIONS OF THREE-PRESSURE VALVE 

The functions of three-pressure valve are, 
a. It connects AR with BC during brake application.   

b. It connects BC with Exhaust during brake release. 

c. It admits BC pressure in steps, when the brake    pipe pressure is reduced in steps, to 
facilitate graduated application.  

d. It releases air from BC in steps, when the brake pipe is pressure is increased in steps, 
to facilitate graduated release. 

FUNCTION OF U-CONTROLLER 
  The function of U-Controller is to reduce the Brake pipe pressure further   by 0.4 Kg/Cm2, in 

addition to the brake pipe pressure reduced by the driver from the Loco, to accelerate the brake 
application. 
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Working 

During brake application, particularly during minimum reduction, as soon as three 
pressure valves is lifted from its normal position, the BP chamber of three pressure valve is 
connected to exhaust through the U-Controller. The air from BP chamber of three pressure 
valve is exhausted immediately. This exhaust of BP pressure causes quicker reduction in BP 
pressure, which in turn helps to lift the three pressure valve quickly, to facilitate quicker 
application of brakes during minimum reduction. 

As soon as BC gets a pressure of 0.4 Kg/cm2, the U-Controller closes the passage between 
BP and exhaust, which in turn prevents any further drop in BP pressure. 

 
 FUNCTIONS OF A-CONTROLLER 

The functions of A-Controller are, 
a. It charges Control reservoir to 5 Kg/Cm2 from BP during charging.  
b. It isolates the CR from BP, when the brake pipe pressure is reduced at the faster rate, 

during sensitivity range. 
c. It connects CR with BP, when the brake pipe pressure is reduced at the slower rate, 

during insensitivity range. 
 

Note: This valve is normally kept in open position and synchronised with BC pressure. As 
soon as BC gets a pressure of 0.2 Kg/Cm2 A-controller closes the passage between CR 
and BP during the brake application. 

The additional check valve provided at the bottom of the A-Controller closes the 
passage between CR and BP temporarily to prevent any loss in the CR pressure with 
the help of BP pressure, before it is permanently by the BC pressure. 

  

FUNCTION OF R- CHARGER 
The functions of R- Charger are  

 To charge the auxiliary reservoir from B.P. to 5 kg/cm2 in single pipe   system 
during charging. 

 To charge the auxiliary reservoir from B.P. upto 5 kg/cm2 in Twin pipe system 
during charging  

 It prevents back flow of air from AR to BP during brake application. 
 
FUNCTION OF MINIMUM AND MAXIMUM PRESSURE LIMITERS 

The function of Minimum pressure limiter is to admit a pressure of 0.8 Kg/Cm2 
immediately in to the brake cylinder during brake application to overcome the resistance 
offered by the brake rigging. The function of Maximum pressure limiter is to admit a 
maximum pressure of 3.8 Kg/Cm2 even after emergency application. 

Working: 

Initially during brake application the air from AR is sent in to BC through two passages. 
One with restrictions and another without restrictions. As soon as BC gets a pressure of 0.8 
Kg/Cm2 the minimum pressure limiter closes the non-restricted passage and further 
admission of air from AR is sent in to BC through restricted passage. When the BC gets a 
pressure of 3.8 Kg/Cm2, the Maximum pressure limiter closes the non-restricted passage also. 
As both the passages are closed, the AR is completely disconnected from BC, and further   
admission of air from AR in to Brake cylinder is stopped.    
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FUNCTION OF QUICK RELEASE VALVE 
The function of Quick release valve is to release the air from CR manually to facilitate 
manual release. 

FUNCTIONS OF ISOLATING VALVE 
The functions of isolating valve are, 

a. To isolate the DV in case of malfunctioning. 
b. To release the air from AR manually 
c. To release the air from BC manual 

Working 
When the handle is in vertical (working) position the brake pipe is connected with DV.When 
the handle is in horizontal position, 

a. The Brake pipe is disconnected from DV. 
b. The AR and BC are connected to exhaust through the exhaust port provided in the 

isolating valve.  

Note: Initially brake application will take place and after sometime the brake will release 
automatically, since BC is connected to Exhaust. 

 
‘LAP POSITION’ in terms of distributor valve  
This is the position of the Hollow stem of the Main Valve / Three pressure valve, in which 
the Brake cylinder is connected neither to AR nor to exhaust, during brake application / 
Release for the purpose of facilitating Graduated brake application / Release. 

The hollow stem is designed to take LAP POSITION up to full service application in 
case of EK DV and even after Emergency application in case of C3W.     

The Hollow stem takes LAP POSITION as soon as Brake cylinder gets sufficient 
pressure in proportion to the reduction in the BP pressure to facilitate graduated brake 
application and release, for this purpose in addition to the Main diaphragm one more 
diaphragm called BC diaphragm is connected with the hollow Stem. 

  
 
During brake application, initially the hollow stem gets lifted, due to the difference of 

forces offered across the main diaphragm. The lifting hollow stem allows the air from AR 
into BC. As soon as BC gets sufficient pressure, which will offer a down ward force on the 
BC diaphragm equivalent to the upward force offered by the main diaphragm. Once the down 
ward force offered by the BC pressure on the BC diaphragm, equals the upward force offered 
by the main diaphragm, the hollow stem which is lifted initially, comes down to take LAP 
POSITION as shown in the figure.   
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DIFFERENT SUB- ASSEMBLIES OF C3W DISTRIBUTOR VALVE 
 

The different sub-assemblies of C3W type distributor valve  
 

1. Main valve 

2. Cut off valve 

3. Quick service valve 

4. In shot valve 

5. AR check valve 

6. Double release valve 

7. Isolating valve. 

 

FUNCTIONS OF MAIN VALVE 
 

The functions of Main valve are, 

1. It connects AR with BC during brake application.   

2. It connects BC with Exhaust during brake release. 

3. It admits BC pressure in steps, when the brake    pipe pressure is reduced in   
steps, to facilitate graduated application.  

4. It releases air from BC in steps, when the brake pipe is pressure is increased in 
steps, to facilitate graduated release. 

5. It also acts as a maximum pressure limiter, to admit a maximum pressure of 3.8 
kg/cm2 into BC during emergency brake application. 

 

   

 FUNCTIONS OF CUT OFF VALVE 

 The functions of Cut off valve are,  

1. It charges Control reservoir to 5 Kg/Cm2 from BP during charging.     

2. It isolates the CR from BP, when the brake pipe pressure is reduced at the faster 
rate, during sensitivity range. 

3. It connects CR with BP, when the brake pipe pressure is reduced at the slower 
rate, during insensitivity range. 

4. It also charges AR to 5 kg/cm2 during charging.         

 
Note: This valve is normally kept in open position and synchronised with BC pressure. 

As soon as BC gets a pressure of 0.2 Kg/Cm2Cut off valve closes the passage 
between CR and BP during the brake application, which inturn prevents any further 
drop in CR. 
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FUNCTION OF AR- CHECK VALVE 
The functions of AR- Check valve are,  

 To charge the auxiliary reservoir from B.P. to 5 kg/cm2 in single pipe   system during 
charging through cut off valve. 

 It prevents back flow of air from AR to BP     during brake application. 

FUNCTION OF QUICK SERVICE VALVE 
The function of Quick service valve is to reduce the Brake pipe pressure further   by 0.4 
Kg/Cm2, in addition to the brake pipe pressure reduced by the driver from the Loco, to 
accelerate the brake application. 

 
Working 

During brake application, particularly during minimum reduction, as soon as the brake 
pipe pressure is reduced, the BP chamber of Main valve is connected to Quick service bulb 
through the Quick service valve. The air from BP chamber of Main valve is allowed to 
expand suddenly by sending the air into the Quick service valve. This sudden expansion of 
air from BP chamber of DV causes the BP pressure todrop by 0.4 kg/cm2

, which in turn 
helps to lift the Main valve quickly, to facilitate quicker application of brakes during 
minimum reduction. 

 
The air, which is sent into the Quick service bulb during brake application, is released 

through the exhaust port provided in the quick service valve during re charging. 
 
Note: This valve is exactly opposite to that of Main valve.          

 FUNCTION OF IN-SHOT VALVE 

The function of in-shot valve is to admit a pressure of 0.8 Kg/Cm2 immediately in to the 
brake cylinder during brake application to overcome the resistance offered by the brake 
rigging. 

Working 
The In- shot valve is provided with two passages. One with restriction and another without 
restriction. Initially during brake application the air from AR is sent in to BC through two 
passages. As soon as BC gets a pressure of 0.8 Kg/Cm2 the In-shot valve closes the non-
restricted passage and further admission of air from AR is sent in to BC through restricted 
passage.       

 
FUNCTION OF DOUBLE RELEASE VALVE 

The function of Double release valve is to release the air from CR as well as from AR 
manually to facilitate manual release. 
 
Working: 

This valve is provided with two check valves. 

 CR check valve 
 AR check valve           

When the release valve is pulled only once (Short pull) the air from CR is released 
completely.On continuous release, the air from AR can also be released. 
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Note: 

The CR check valve is provided with a Locking rod arrangement, which enables the 
releasing of air from CR completely for a short pull. When the handle is pulled only once, 
the locking rod which is kept over the CR check valve drops in front of CR check valve, 
which in turn keeps the CR check valve remains in open position till the air from CR is 
released completely. 

The AR check valve is not provided with the Locking rod arrangement, why because, it not 
necessary to release the air from AR during manual release.     

 

FUNCTIONS OF ISOLATING VALVE 
 

The functions of isolating valve are, 
 To isolate the DV in case of malfunctioning. 
 To release the air from BP chamber of main valve. 

 
Working: 

 

When the handle is in vertical (working) position the brake pipe is connected with DV. 
When the handle is in horizontal position, 

a. The Brake pipe is disconnected from DV. 

b. The BP chamber of main valve of DV is connected to exhaust. The BP pressure in 
the main valve is brought to zero immediately, and the brake application will take 
place due to the existence of CR pressure. 

 
It is not possible to release the brakes by isolating the DV with the help of isolating 
valve C3W DV. 
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SINGLE CAR TEST RIG 
 
. The different tests that should be conducted for an Air brake Rolling are, 

1. Leakage in Feed pipe. 

2. Leakage in Brake pipe. 

3. Brake cylinder filling time. 

4. Brake cylinder releasing time. 

5. Sensitivity test. 

6. Insensitivity test. 

7. Emergency application test. 

8. Piston Stroke. 

9. Leakage in the Brake cylinder. 

10. Graduated Application test. 

11. Graduated release test. 

12. Working of PEAS. 

13. Working of GEV. 

14.  Check the vent hole of Cut off angle cock  

15. Manual release Test. 
 
 

Procedure for conducting various tests for air brake stock 

 
PROCEDURES 

1& 2. LEAKAGE IN FP AND BP 
a. Charge the system fully.  
b. Close the Cock No. 1 and 3. 
c. Observe the pressure drop in FP and BP for three minutes. The leakage rate in the 

FP and BP should not be more than  

0.2 Kg/cm2 in one minute in FP 

0.2 Kg/cm2 in one minute in BP for coaching stock  

0.1 Kg/cm2 in one minute in BP for goods  stock  
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3. BC FILLING TIME. 
a. Charge the system fully 
b. Bring the A-9 valve to full service application position. 
c. Observe the BC pressure. 
d. The BC pressure should reach to 3.6 Kg/cm2 within 
e. Observe the maximum pressure. It should be 3.8 Kg/cm2. 

 
3 to 5 seconds for Coaching stock 
 18 to 30 seconds for Goods stock.  

 
4.   BC RELEASING TIME. 

a. Bring the A-9 valve to release position. 
b. Observe the BC pressure. 
c. The BC should drop from 3.8 Kg/cm2  to 0.4 Kg/cm2 within 

 
15 to 20 seconds for Coaching stock 
 45 to 60 seconds for Goods stock.  

 
5. SENSITIVITY TEST. 

a. Open the cock No.7 and Charge the system fully. 
b. Close the Cock No.2 and Open the cock No.4. 
c. Wait for 6 seconds and close the cock No.4. (This will reduce the BP pressure by 

0.6 Kg/cm2 in 6 sec automatically) 
d. Observe the Brake cylinder. The brake should be in applied condition. 

 
6.  INSENSITIVITY TEST. 

a. Open the cock No.7 and Charge the system fully.  
b. Close the cock No.2 and   Open the cock No.5. 
c. Wait for 60 seconds and close the cock No.5. (This will reduce the BP pressure 

0.3 Kg/cm2 in 60 seconds automatically) 
d. Observe the Brake cylinder. The brake should not be in applied condition. 
e. Observe the BP and CR pressure. Both should be at 4.7 Kg/cm2  

 
7.  EMERGENCY APPLICATION TEST 

a. Close the cock No.7 and Charge the system fully.  
b. Close the cock No.2 and Open the cock No.6. 
c. Observe the Brake cylinder pressure. The maximum BC should be 3.8Kg/cm2. 
 

8. PISTON STROKE  
After the emergency or full service application measure the piston stroke. It should be 
within 
 
   Standard  Piston Stroke for BMBC 32 mm  

 
9.  LEAKAGE IN BC. 

a. After the emergency brake application observe the leakage in the Brake cylinder. 
b. The leakage in the BC should not be more than 0.1 KG/cm2 in 5 minutes. 
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10. GRADUATED APPLICATION TEST. 
a. Charge the system fully. 
b. Reduce the BP pressure in steps through A-9 valve. 
c. Observe the BC pressure. The pressure should increase in steps. 
 

For Example  
 

BP BC 

5.0 0 

4.5 1.25 

4.2 2.0 

4.0 2.5 

3.8 3.0 

3.5 3.8 

 

11. GRADUATED RELEASE TEST. 
a. Increase the BP pressure in steps through A -9 valve. 
b. Observe the BC pressure. The pressure should decrease in steps. 
 
For Example 
 

BP BC 

3.5 3.8 

3.8 3.0 

4.0 2.5 

4.2 2.0 

4.5 1.25 

5.0 0 

 

12. WORKING OF PEAS. 
a. Charge the system fully. 
b. Pull the alarm chain from inside the coach. 
c. Observe the BP pressure and BC.   
d. BP pressure should drop and brake should apply. 
e. Reset the PEASD. 
f. Observe the BP pressure and BC.    
g. BP pressure should reach to 5 KG/cm2 and brake also should release. 

 
13. WORKING OF GEV (Guard Emergency Valve); 

a. Charge the system fully. 
b. Operate the GEV handle. 
c. Observe the BP pressure and BC.   
d. BP pressure should drop and brake should apply. 
e. Bring back the GEV to normal position. 
f. Observe the BP pressure and BC.    
g. BP pressure should reach to 5 KG/cm2 and brake also should release. 
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14. CHECK THE VENT HOLE OF CUT OFF ANGLE COCK 
a. Drop the Pressure of BP and FP by he Cut off Angle cock  
b. Pressure should drop and hissing sound of Air should come  

 
This test is carried out to test the working of Angle cock to ensure continuity of Air to 
ensure brake power. 

 

15.  MANUAL RELEASE TEST. 
a. Disconnect the test rig from the rolling stock. 
b. Pull the release valve handle. 
c. Observe the CR pressure and BC. 
d. The CR pressure should drop to 0 KG/cm2   and Brake should release without any 

jerks. 
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BOGIE MOUNTED BRAKE SYSTEM 
 

Necessity for introducing bogie mounted brake system 

In order to overcome the problems faced due to the breakages and malfunctioning of SAB 
enroute, and also due to the frequent breakages and replacement of Cast Iron brake block, a 
new system called Bogie Mounted Brake System is introduced. In this system, the SAB’s are 
eliminated by providing the cylinders directly mounted on the bogie frames itself, and the 
High friction composite K type brake blocks minimises the frequent replacement and 
breakages of brake blocks. 

The main purpose of providing the High friction composite brake block is to overcome the 
deficiency in brake power in the Bogie mounted system 

 

Special features of bogie mounted brake system 

 External slack adjusters are eliminated. 

 High friction composite “K” type brake blocks are used, whose life is increased by 5 to 6 
times than that of cast iron brake blocks.  

 It has an in-built slack adjuster by which the effective length of the piston rod can be 
increased by 305mm automatically; whenever the piston stroke exceeds 32mm due to 
wear on the brake blocks and the wheel. 

 Totally 4 Nos. of 8” size brake cylinders (2 per bogie) are used  in place of two Nos. of 
14” cylinders in standard body mounted air brake system. 

 The cylinders are mounted between central longitudinal members connecting the bogie 
transom and the head-stock on either side. 

 Unusual noise emitted by the anti-vibration bracket in case of SAB, on run is completely 
eliminated. 

 It is provided with less No. of brake fittings, therefore easy to maintain. 

 The forces acting on the levers and truss beams is only 40% when compared to 100% in 
under frame mounted system, therefore the wear on the brake gear components are less, 
and hence the frequent replacements of these components are minimised. 

 As the forces acting on the Truss beam is only 1 tonne, when compared to 3.2 tonnes in 
the under frame stock, 13 tonnes capacity truss beams are sufficient.    

 
DIFFERENCE BETWEEN U/F MOUNTED & BMBC BRAKE SYSTEM 

Sl.No Description U/F Mounted  System  Bogie Mounted System  

1 Slack Adjuster External Internal 

2. Type of Slack adjuster Double Acting Single Acting 

3. Capacity of Slack adjuster 450 mm 305 mm 

4. Size brake cylinder 14 Inches 08 Inches 

5. Number of Cylinders 02/Coach 04/Coach 

6. Brake Force available on 
the Brake head 

3 Tonne (Non mod) 
2.2 Tonne ( Modified) 

1 Tonne  

6. Brake Force available on 
the Brake head 

3 Tonne (Non mod) 
2.2 Tonne ( Modified) 

1 Tonne  

7. Type of Brake block 
Low friction Composite    
L-Type brake block 

High friction Composite 
K- Type Brake block 
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Sl.No Description U/F Mounted  System  Bogie Mounted System  

8. Co-efficient of brake block 0.16 – 0.18 0.28 – 0.30 

9. Thickness of brake block  60 mm 50 mm 

10. Piston Stroke  
80–100 mm ( Non mod) 
60-70 mm (Mod H/L) 

Working Stroke-32 mm 

11. Capacity of Truss beam  16 Tonnes 13 Tonnes 

12. Weight of brake block 3.06 Kgs 2.5 Kgs 

13 Anti-vibration Bkt Required Eliminated 
14 Horizontal lever Required Eliminated 
15. Bogie pull rod Required Eliminated 

16. 
Number brake gear 
adjustments 

07 02 

 

DIFFERENCE BETWEEN SAB & INBUILT SLACK ADJUSTER OF BMBC 

SAB INBUILT SLACK ADJUSTER OF BMBC 
It is double acting. It can both take up & pay 
out the clearance automatically between the 
wheel and brake block 

It is single acting. It can only take up the 
clearance automatically between the wheel and 
brake block. 

The effective length of pull rod is decreased 
during take up the clearance between wheel & 
brake block. 
 
 
 
 
 
 

 
 
 
 

The effective length of piston rod is increased 
during take up the clearance between wheel & 
brake block. 
 
 
 
 
 
 
 

 
 

The effective length of pull rod is increased or 
decreased with reference to the control rod ‘A’ 
dimension. 

The effective length of piston rod is increased 
only when the piston stroke exceeds the par 
determined or working stroke of 60 mm. 

The piston stroke of the cylinders are not 
uniform throughout the formation and varies 
up to 60 mm. 

It maintains a uniform piston strokes for all the 
cylinders throughout the formation. 

Spindle is made up of triple start thread 
Adjusting screw (spindle) is made up of double 
start thread. 

To adjust the slack, the length of the pull rod 
is increased or decreased during forward 
stroke. 

To adjust the slack the length of the piston rod 
is increased during return stroke. 

When length of the pull rod increased 
manually the clearance between the wheel & 
brake block increases. 

When the effective length of piston rod is 
increased manually, the clearance between the 
wheel & brake block decreases. 

It does not require adjustment of piston stroke 
every trip. 

Every trip the piston stroke requires to be 
adjusted. 

SAB 
 

 
BMBC 
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BOGIE MOUNTED BRAKE CYLINDERS 
The Bogie Mounted Brake Cylinders are provided with an in-built slack adjuster to 

maintain a constant brake block clearance automatically.  It is a single acting slack adjuster 
by which the clearance between wheel and brake block can be decreased automatically by 
increasing the effective length of piston rod whenever the piston stroke exceeds 32mm due to 
wear on the brake block and the wheel.   During return stroke, the adjusting movement takes 
place. 

 
 

 
 
 
 
If the clearance between wheel and the brake blocks is less due to any reason, it does not 
bring the required clearance automatically. 
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MAIN PARTS OF BOGIE MOUNTED BRAKE CYLINDER 
The main parts of the Bogie Mounted Brake Cylinders are:  

 
PART LIST  

1 Adjusting Screw With Ratchet   9 Trunnion  Body  
2 Adjusting Tube   10 Front cover 
3 Rocker Arm   11 Piston return spring  
4 Plunger Pin   12 Cross Head  
5 Roller Plate   13 Latch  
6 Pawl Housing Ring   14 Resetting Plate  
7 Pawl   15 Pawl Spring  
8 Piston  16 Plunger Spring  

 
FUNCTIONS OF ADJUSTING SCREW AND THE SPINDLE 
The function s of adjusting screw and the spindle are 

1. It increases the effective length of piston rod automatically, whenever the piston stroke 
increases 32 mm due wear on the wheel and the brake block. 

2. It facilitates to increase or decrease the effective length of piston rod manually, 
whenever brake blocks are changed or piston stroke is adjusted. 

ADJUSTING SCREW AND RATCHET ASSEMBLY 
The adjusting screw is connected with a ratchet and forms a single unit. The adjusting screw 
is provided with a double start thread with a pitch of 1/8” (3.15mm). The ratchet is provided 
with 18 numbers of teeth. 

When the adjusting screw completes one full rotation, it makes the adjusting tube to move 
forward by 2x1/8” = ¼” (6.33mm). If the ratchet is moved/turned by one tooth, the adjusting 
screw is turned by 3600 ÷ 18 = 200, which inturn moves the adjusting tube outward by ¼ x 
1/18 = 1/72” (0.33mm). 

From the above, it is clear that, to move the adjusting tube forwards automatically by ¼” it 
requires 18 return strokes. 
 

FUNCTION OF ROCKER ARM 
The Rocker Arm is fitted with piston head by means of shackles and 
it moves along with the piston head.  

 
 

The roller end of the rocker arm slides over the roller plate, 
and on the other end of rocker arm rests on the pawl housing through 
the plunger pin. The function of rocker arm is to press the pawl 
housing ring downward during return stroke and it allows/permits 
the pawl housing ring to move upwards during forward stroke. 

  



 

FUNCTION OF ROLLER PLATE
The Roller plate is fixed at an angle with the 

front cover by means of bolts.  The function of 
Roller plate is to displace the pawl housing 
vertically when the rocker arm moves horizontally.  
(OR) it converts the linear displacement of rocker 
arm into vertical displacement of pawl housing.

 
PAWL HOUSING RING / PAWL
 
The pawl-housing ring is pivoted with pivot pin of 

trunnion body at one end and the other end of the 

pawl housing ring moves/turn freely

A spring-loaded pawl is housed at the free end of 
the pawl housing. At the bottom of the pawl housing a 
spring loaded plunger/sleeve is kept between trunnion 
body and the pawl housing to move the pawl housing 
upwards/outwards during forwards stroke. At the top, 
a plunger pin iskept between the rocker arm and the 
pawl-housing ring to move the pawl ring 
downward/inward during return stroke.

The function of pawl housing and 
turn the ratchet by one tooth whenever the piston 
stroke exceeds 32mmto increase the effective length 
of piston rod during return stroke automatically.

WORKING OF IN-BUILT SLACK ADJUSTER

When the piston stroke is within 32mm, the spring
between the two teeth of the ratchet and keeps the effective length of piston rod unaltered. 
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FUNCTION OF ROLLER PLATE 
The Roller plate is fixed at an angle with the 

front cover by means of bolts.  The function of 
Roller plate is to displace the pawl housing 
vertically when the rocker arm moves horizontally.  
(OR) it converts the linear displacement of rocker 

into vertical displacement of pawl housing. 
 

PAWL HOUSING RING / PAWL 

housing ring is pivoted with pivot pin of 

trunnion body at one end and the other end of the 

pawl housing ring moves/turn freely. 

loaded pawl is housed at the free end of 
the pawl housing. At the bottom of the pawl housing a 
spring loaded plunger/sleeve is kept between trunnion 

e pawl housing to move the pawl housing 
upwards/outwards during forwards stroke. At the top, 
a plunger pin iskept between the rocker arm and the 

housing ring to move the pawl ring 
downward/inward during return stroke. 

The function of pawl housing and the pawl is to 
turn the ratchet by one tooth whenever the piston 

to increase the effective length 
of piston rod during return stroke automatically. 

BUILT SLACK ADJUSTER 

When the piston stroke is within 32mm, the spring-loaded pawl in the pawl housing moves 
teeth of the ratchet and keeps the effective length of piston rod unaltered. 

 

ed pawl in the pawl housing moves 
teeth of the ratchet and keeps the effective length of piston rod unaltered.  

 



 

 

 

 

 

 

 

 

 

When the piston stroke exceeds 32mm during the forward stroke due to the wear on the brake 
block and the wheel, the pawl slips and takes the position of next tooth in the ratchet.  

During the return stroke, the rocker arm pushes the plunger pin inwards/do
inturn turns the pawl-housing ring clockwise.  The pawl which is housed in the pawl housing 
turns the ratchet with the adjusting screw by 20
by 1/72” to increase the effective length of the piston r
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When the piston stroke exceeds 32mm during the forward stroke due to the wear on the brake 
block and the wheel, the pawl slips and takes the position of next tooth in the ratchet.  

During the return stroke, the rocker arm pushes the plunger pin inwards/do
housing ring clockwise.  The pawl which is housed in the pawl housing 

turns the ratchet with the adjusting screw by 200 causing the adjusting tube to move forward 
by 1/72” to increase the effective length of the piston rod. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

When the piston stroke exceeds 32mm during the forward stroke due to the wear on the brake 
block and the wheel, the pawl slips and takes the position of next tooth in the ratchet.   

During the return stroke, the rocker arm pushes the plunger pin inwards/downwards which 
housing ring clockwise.  The pawl which is housed in the pawl housing 

causing the adjusting tube to move forward 

 



 

COACH MAINTENANCE

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.  
 

Trip schedule- After every trip by primary ma

Schedule A- Monthly (1 month 

Schedule B - Quarterly (3 months 

IOH  

 IOH - days for Coaches having POH periodicity of 18 Months ,  and Old Bogies 

of Coaches will be replaced by overhauled new Bogies

 IOH -12 Months daysfor the coaches having POH periodicity of 24 Months, and only old  

wheels will be replaced by new overhauled wheels 

 

POH SCHEDULES OF ICF COACHES 
 

Coach category

New Coaches Turned out by PU or Coaches turned out 

after MLR 

Rajdhani /Shatabdhi 

Mail/Express , GaribRath , JAN Shtabdhi& OCV 

forming part of standard Rake composition of 

M/Express 

Other OCV 

 
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 
undertaken by the carriage depots where the coaches are available. All schedules should be 
carried out by primary maintenance depot. 
 
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 travelled by 
passenger rake in a trip up and down is more than 3500 km. Following procedure is adopted 
during the trip schedule. 

 All under gear parts are thoroughly examined. 
 All moving parts are lubricated. 

 Complete examination of draw & buffing gear for its proper functioning. Lubrication is 
essential.  

 Coupling should be free in its screw i.e. ensure easy movement of coupling. 

 Proper examination of primary suspension arran

 Ensure the leakage of dash pot and oil level of dash pot. 
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COACH MAINTENANCE SCHEDULES TO BE ATTENDED IN DEPOTS
 

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 

After every trip by primary maintenance depot.       

1 month + 3 days)  

3 months + 7 days)   

days for Coaches having POH periodicity of 18 Months ,  and Old Bogies 

of Coaches will be replaced by overhauled new Bogies 

daysfor the coaches having POH periodicity of 24 Months, and only old  

wheels will be replaced by new overhauled wheels  

POH SCHEDULES OF ICF COACHES  

Coach category 
Periodicity in Months

IOH  in 
Depot 

IOH in 
Work Shop

Coaches Turned out by PU or Coaches turned out 
12 ---

--- 9 

Mail/Express , GaribRath , JAN Shtabdhi& OCV 

forming part of standard Rake composition of 9 ---

12 ---

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
undertaken by the carriage depots where the coaches are available. All schedules should be 
carried out by primary maintenance depot.  

Trip schedule is attended per trip of the rake. The trip is being attended by Primary depots. 
to detach the coach from the rake during trip schedule. Total distance travelled by 

passenger rake in a trip up and down is more than 3500 km. Following procedure is adopted 

All under gear parts are thoroughly examined.  
All moving parts are lubricated.  

Complete examination of draw & buffing gear for its proper functioning. Lubrication is 

Coupling should be free in its screw i.e. ensure easy movement of coupling. 

Proper examination of primary suspension arrangement.  

Ensure the leakage of dash pot and oil level of dash pot.  

TO BE ATTENDED IN DEPOTS 

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 

days for Coaches having POH periodicity of 18 Months ,  and Old Bogies 

daysfor the coaches having POH periodicity of 24 Months, and only old  

Periodicity in Months 
IOH in  

Work Shop 
POH in 

Workshop 

--- 24 

 18 

--- 18 

--- 24 

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 

schedules should be 
undertaken by the carriage depots where the coaches are available. All schedules should be 

Trip schedule is attended per trip of the rake. The trip is being attended by Primary depots. 
to detach the coach from the rake during trip schedule. Total distance travelled by 

passenger rake in a trip up and down is more than 3500 km. Following procedure is adopted 

Complete examination of draw & buffing gear for its proper functioning. Lubrication is 

Coupling should be free in its screw i.e. ensure easy movement of coupling.  
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 Proper securing of safety strap and safety loop.  

 Proper examination of secondary suspension. Ensure the working of spring, shock 
absorber, safety strap & safety loop.  

 Proper examination of wear in suspension link bracket, pin & shackle stone.  

 Examine the proper function of shock absorber & securing bolt.  

 Examination of equalizing stay rod for its proper securing.  

 Examination of proper securing of bolts & cotters & silent bushes of centre pivot.  

 Ensure the proper function of side bearer or its oil level.  

 Changing of worn brake blocks & pin & adjustment of brake power.  

 Proper cleaning of coach from inside & outside & disinfections.  

 Spraying of pesticides elements.  

 Checking of all joints & pipe joints & other fittings & filling of water tank.  

 Proper opening & closing of vestibule doors.  

 Checking of amenity & safety items.  

 All falls plate examination of vestibule.  

 Testing of alarm signal, guard van valve & its gauge.  

 Preparation of DRS card & brake power certificate.  

 
New Policy (Recommendations) for enhancements of POH/IOH schedules of Coaching 

Stock.  

 The revised POH periodicity from 12 to18 months is applicable to all Mail/Express 
coaches for which Railway shall arrange transportation of bogies from and to work 
shop.  

 A marking on the coach below return date shall be specified to distinguish 18 months 
periodicity.  

 The general sequence of coach will remain as per existing coaching maintenance 
manual.  

 The items of trip schedules; ‘A’ and ‘B’ schedules will remain same. The coach will be 

given 2 quarterly ‘B’ schedules 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.  

 CMIs, SMIs and technical circulars/pamphlets issued time to time by RDSO schedules 

followed for necessary modification and replacements.  

 As per requirement of bogie as unit exchange, the bogies should be collected from 

workshop considering transportation time plus two days before spare.  

 The periodicity of overhauling of DV  is changed from 24 months to 18 months (during 

POH)  

 Work shop to switch over PU painting at workshop as advised by RDSO.  

 
SCHEDULE `A' : Schedule `A' is required to be given every month +3 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' 
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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 primary/secondary maintenance 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, and 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 (Alarm Chain Pulling) 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 primary/secondary maintenance schedule.  

(ii) Intensive cleaning of coaches.  

(iii) Intensive cleaning of lavatory pans and commode with specified cleaning agent.  

(iv) Thorough flushing of tanks.   

(v) Checking of water pipes, flush pipe, flushing cocks, push cocks, etc., for ease of 

operation and free flow of water.  

(vi) Thorough dis-infection of all compartments.  

(vii) Thorough inspection and repairs of draw gear.  

(viii) 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.  

(xi) 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.  

 
SCHEDULE `B’: Schedule `B' is required to be given every three months +7 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: Same as 'A' sche

Other assembly maintenance 

 Besides brake system other items should be attended as given below: 
 All items of Schedule `A' 
 Painting of lavatories from inside. 
 Thorough inspection and repairs of brake gear components. 
 Thorough checking of trough f
 .Touching up of painted portion, if faded or soiled. 
 Overhauling & testing of alarm chain apparatus. 
 Testing of guard van valve. 
 Greasing of equalizing stay rod. 

Intermediate Overhauling (IOH) 

 IOH is required to be given 
depot.   

 Coaches are required to be detached from the rake and taken to the sick line for 
examination and repairs. 

 For maintenance of major break
decision whether the coach is to be detached from the formation for attending to 
maintenance/replacement of major subassembly is dependent on maintenance 
requirements, operational convenience, time availability etc. The decision is taken by 
the Engineer (C&W). Coach failure report should be made. 

 At depot, the coach that is detached for IOH is taken over to the washing line for 
cleaning, lubrication and minor maintenance.  Th
major defect in the distributor valve, brake cylinder, Auxiliary reservoir etc, is taken 
to the pit line for the replacement of such sub
detachment of coach is carried out so as to 
convenient and faster so that the coach is made ready for use without delay. 

 
PROCEDURE: The activities performed to detach a coach with Air Brake system are as 

under- 

 Safety precautions shall be taken to prevent
 Remove the clamps on the cut

feed pipe and brake pipe on both sides of the coach that has to be detached. 
 Close the cut-off angle cocks of the feed and brake

ensure that the air pressure locked up in the air hose coupling gets vented to 
atmosphere through the vent hole of the cut

 Observe above mentioned safety measures to close all the four cut
either side of the coach to be detached so that while opening air hose coupling, it may 
not cause injury due to air pressure inside. 

 Release the brake of the coach to be detached by pulling the manual release lever of 
the distributor valve.  

 Open the Feed Pipe and Brake Pipe hose coupling from both sides of the coach. 
 If the air pressure of brake cylinder does not vent by pulling the manual release valve 

of distributor valve, open the brake cylinder vent plug to drain the air pressure. 
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the washing line or within the prescribed maintenance time on the washing line. 
The following items of work should be attended.  

ame as 'A' schedule   

Other assembly maintenance  

Besides brake system other items should be attended as given below: 
All items of Schedule `A'  
Painting of lavatories from inside.  
Thorough inspection and repairs of brake gear components.  
Thorough checking of trough floor, turn under, etc., from underneath for corrosion. 
.Touching up of painted portion, if faded or soiled.  
Overhauling & testing of alarm chain apparatus.  
Testing of guard van valve.  
Greasing of equalizing stay rod.  

Intermediate Overhauling (IOH)  

H is required to be given every nine months  30 days at the nominated primary 

Coaches are required to be detached from the rake and taken to the sick line for 
examination and repairs.  

For maintenance of major break–down/ mal-functioning of any  subassembly etc. the 
decision whether the coach is to be detached from the formation for attending to 
maintenance/replacement of major subassembly is dependent on maintenance 

ional convenience, time availability etc. The decision is taken by 
the Engineer (C&W). Coach failure report should be made.  

At depot, the coach that is detached for IOH is taken over to the washing line for 
cleaning, lubrication and minor maintenance.  The coach that are detached due to a 
major defect in the distributor valve, brake cylinder, Auxiliary reservoir etc, is taken 
to the pit line for the replacement of such sub-assemblies, on unit exchange basis. The 
detachment of coach is carried out so as to make the maintenance or testing activities 
convenient and faster so that the coach is made ready for use without delay. 

activities performed to detach a coach with Air Brake system are as 

Safety precautions shall be taken to prevent injury while detaching/attaching a coach. 
Remove the clamps on the cut-off angle cocks. Close the cut-off angle cock of both 
feed pipe and brake pipe on both sides of the coach that has to be detached. 

off angle cocks of the feed and brake pipe of adjacent coaches. This is to 
ensure that the air pressure locked up in the air hose coupling gets vented to 
atmosphere through the vent hole of the cut-off angle cock.  
Observe above mentioned safety measures to close all the four cut-
either side of the coach to be detached so that while opening air hose coupling, it may 
not cause injury due to air pressure inside.  
Release the brake of the coach to be detached by pulling the manual release lever of 

 
he Feed Pipe and Brake Pipe hose coupling from both sides of the coach. 

If the air pressure of brake cylinder does not vent by pulling the manual release valve 
of distributor valve, open the brake cylinder vent plug to drain the air pressure. 

the washing line or within the prescribed maintenance time on the washing line.                        

Besides brake system other items should be attended as given below:  

loor, turn under, etc., from underneath for corrosion.  

at the nominated primary 

Coaches are required to be detached from the rake and taken to the sick line for 

functioning of any  subassembly etc. the 
decision whether the coach is to be detached from the formation for attending to 
maintenance/replacement of major subassembly is dependent on maintenance 

ional convenience, time availability etc. The decision is taken by 

At depot, the coach that is detached for IOH is taken over to the washing line for 
e coach that are detached due to a 

major defect in the distributor valve, brake cylinder, Auxiliary reservoir etc, is taken 
assemblies, on unit exchange basis. The 

make the maintenance or testing activities 
convenient and faster so that the coach is made ready for use without delay.  

activities performed to detach a coach with Air Brake system are as 

injury while detaching/attaching a coach.  
off angle cock of both 

feed pipe and brake pipe on both sides of the coach that has to be detached.  
pipe of adjacent coaches. This is to 

ensure that the air pressure locked up in the air hose coupling gets vented to 

-off angle cocks on 
either side of the coach to be detached so that while opening air hose coupling, it may 

Release the brake of the coach to be detached by pulling the manual release lever of 

he Feed Pipe and Brake Pipe hose coupling from both sides of the coach.  
If the air pressure of brake cylinder does not vent by pulling the manual release valve 
of distributor valve, open the brake cylinder vent plug to drain the air pressure.  
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 Uncouple Screw coupling and detach the coach.    
 Observe all other safety measures as prescribed.  

 

The following items of work should be attended during IOH 

Air brake system maintenance:  

 Check brake cylinder for loose rocker arm plate and change on Bogie Mounted 
system.  

 Brake cylinder should be checked for smooth functioning and prescribed stroke. 
Defective brake cylinders shall be sent for repairs.  

 Guard’s van valve should be tested.  

 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.  

 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.    

 

Other assemblies’ maintenance:  

 All items of Schedule `B'   

 Thorough repairs of running gear including running out of bogies where considered 
necessary. Bogies which are working on rake links earning more than nine months 
must be run out and unit exchanged with overhauled bogie received from workshop.   

 Touching up damaged paint of coaches on outside as well as inside.  

 Thorough cleaning and removal of dust, rust, dirt, etc., accumulated at the pillars 
through the turn under holes, with coir brush and compressed air.  

 Thorough examination and repairs of upholstery, cushions, curtains, etc.  

 Thorough checking and full repairs of all window shutters, safety catches, safety 
latches, staples and hasps of compartment, lavatory, and body side and vestibule 
doors for ease of operation.  

 Thorough checking and repairs of UIC vestibules, their rubber flanges metal frames, 
doors, fall plate, locking gear, etc., for ease of operation and safety.  

 Thorough checking and repairs of all cracks and worn out portions of flooring of the 
compartments.  

Engineer (C&W) of Primary Coaching Maintenance Depots should be fully familiar with the 
vulnerable areas of ICF coaches for corrosion, viz., sole bar at doorways, lavatories and 
adjoining areas, corridor sides - more so in case of those SLRs which are used for Fish, Salt, 
etc. For facilitating inspection of sole bars even spaced elongated holes of (215x127 mm) are 
already provided in the turn under.  
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Special attention should be taken for the following:-  

 Pocket between sole bars and turn under should be thoroughly cleaned through the 

inspection opening of the sole bars and inspected with the help of torch light or 

inspection lamps.  

 Drain holes provided in the trough floors should be kept clean and unclogged. If 

during the cleaning of these drain holes any accumulation of water is observed, the 

affected area should be very carefully inspected for possible corrosion.  

 A register should be maintained of the primary maintenance coaches on the subject.  

 During this lifting schedule, bogies/under frame members and body including trough 

floors of integral type coaches should be thoroughly examined and all parts of running 

gears are repaired/ replaced as necessary. The bogie frames should be particularly 

checked to detect damage, cracks or deformation and necessary repairs carried out. 

Where it is not possible for the maintenance depot to do these repairs or are prohibited 

to be done in the maintenance depots, the bogies should be sent to the shops for 

carrying out these repairs.  

 The detailed table of maintenance activities to be carried out during IOH schedule is 

enclosed as appendix-G.  

 The date of intermediate lifting should then be stencilled at the appropriate place in 

schedule chart on the end panel  

Intermediate Overhauling of Shatabdi/Rajdhanni Exp. Coaches is attended in 

nominated workshop only. Intermediate overhauling of newly built coaches are to 

be attended after 12 months only wheels are to be replaced  

 
Difference between IOH, POH and NPOH 
 

IOH POH NPOH 
It stands for intermediate 
Overhauling 

It stands for periodic  
Overhauling 

It stands for Nominated  
Overhauling 

IOH of coach is attended after 9 
Months of POH 

POH of Passengers carrying 
Vehicle M/Exp -18 Months  

Time period is not fixed for 
any vehicle for NPOH 

IOH of coach is allowed in sick 
line where facility to lift the 
coach is available  

POH is allowed in 
Nominated workshops only  

NPOH is done only in 
workshop or in nominated 
major sick line  

During IOH all the parts of 
under gear are thoroughly 
examined and replaced if 
necessary  

At the time of POH all parts 
under gear are dismantled 
and should be replaced if 
there is any wear and tear. 

Only indicated defects and 
safety items are attended  

At the time of IOH , Painting of 
the Coach is not Necessary , 
Only required places are touched 
up 

Painting of Whole coach is 
necessary  

Complete painting of coach 
is not necessary, only 
required placed are touches 
up.  

Profiling of Wheel is necessary  Profiling of Wheel is 
necessary  

On need Based  
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AIR SUSPENSION 
 

Air spring is a rubber bellow containing pressurized compressed air with an emergency 
rubber spring providing various suspension characteristics to maintain a constant Buffer 
height irrespective of the loaded condition.  

 
 

In suburban trains like DEMU, the number of passengers entraining (Super Dense Crush 
Load) in to the coach cannot be controlled and hence the payload of the coach increases from 
18 tons to 34 tons. This abnormal increase of payload reduces the Riding Clearances 
between the Coaches and Wayside platforms and also reduces buffer height resulting in 
severe hitting of coach on the plat forms.  

Due to the Super Dense Crush Load the bolster springs become solid, which in turn 
damages / breaks the Coil springs resulting in discomfort to the passengers 

 

 
 
So to overcome the above problems an Air Suspension (Air spring) is   introduced in the 
secondary suspension to maintain a constant buffer height irrespective of loaded 
conditionsby varying the pressure of air inside the air spring. 
 

Air Suspension and label its parts 
 Air spring 
 Emergency spring 
 Leveling valve 
 Adjustable screw rod 
 Duplex Valve 
 Main Air Reservoir 
 Auxiliary Reservoir 
 Isolating Cock  

 

 



174 
 

 
 

Sketch for Air Suspension  
 
Function of Levelling valve. 

The levelling valve is fitted with Top bolster and is designed to move up and down along 
with bolster. Under normal condition, it is designed to take LAP position when the actual 
buffer height is equal to the required buffer height. 

The function of leveling valve is to connect the main reservoir with the air spring to admit 
more pressure in to the Air spring, whenever the actual buffer height is less than the required 
buffer height due to abnormal increase in the Pay load (Super Dense Crush load).  

It also connects the air springs with exhaust to release the excess air from air spring, 
whenever the actual buffer height is more than required buffer height due to reduction in the 
Pay load after detraining of passengers from the coach 

. 

Function of Installation lever 

It is fitted between the levelling valve and bottom of the bogie frame. The function of 
installation lever is to operate the levelling valve automatically by moving the handle of the 
levelling valve up and down according to the condition of the load. The up and down 
movement of handle of levelling valve admits the compressed air in to the Air spring or 
releases the compressed air from the air spring through levelling valve in proportion to the 
pay load of the coach.  
 

 Function of the Duplex Valve 
It is a double check valve provided between the Air springs of the same bogie .It operates 

with a Pressure differential of 1.5 bar. Basically it comprises of two check valves side by 
side, arranged so that air can flow in either direction whenever the air pressure differential 
exceeds the pre-set value of 1.5 bar. Whenever a burst of air spring occurs on one side, this 
valve will ensure that no severe tilt or twist occurs during movement of the coach. 

Both the check valves of Duplex valve remains closed, if the pressure between the two 
springs is within 1.5 bars.  

When the differential air pressure exceeds the preset value, the air at higher pressure 
overcomes the spring pressure and flows to the lower pressure via the check valve. The flow 
continues till the differential reaches the preset value. 
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In case of burst of Air Spring, the air leaks to atmosphere. Due to high-pressure 
differential, the Duplex check valve releases the air from the intact air spring through burst 
air spring. Thus complete coach will gradually come down and rest on the emergency 
rubber springs. 

Function of Main Air reservoir 
The capacity of the main reservoir is 150 ltrs and it is exclusively used for feeding the 
compressed air in to the Air Spring. 
 

Function of Emergency Springs 
The function of emergency spring is to support the top bolster to prevent tilt of coaches 
whenever the Air spring burst. 
 

Compare the Helical springs with Air Spring 
Unlike steel springs, air springs retain their height under changing loads. The low 

natural frequency of air spring suspension remains virtually constant. 

In case of coil spring, deflection is proportionate to the load, therefore, under high 
payload   situation, space constraint becomes critical, leading to the use of stiffer springs 
resulting in unsatisfactory ride behaviour and reduced speed potential. 

Air springs through their control mechanism offer a load proportionate stiffness, 
constant floor height and better ride behaviour with higher speed. 

 

 

 

Advantages of Air Suspensions 

 Capable to sustain Super Dense Crush Load of suburban traffic at high speeds. 
 It maintains a Constant floor height of coach. 
 It facilitates excellent riding comfort with riding index of 2.5. 
 Safe running due to the excellent Air Damping. 
 Low design height. 
 Unusual noise emitted due to hitting of coaches on the plat forms is eliminated. 
 The Stirrup links, Coil springs and equalizing stays are eliminated and therefore 

easy to maintenance. 
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DRAW AND BUFFING GEAR 

Draw Gear 
It is a vital component of rolling stock, which is utilized to connect one rolling stock to the 

adjacent rolling stock to form a train & also to transmit draft forces from engine to last 
vehicle. It is provided in the centre of the body in the under frame head stock at both the ends. 
Mainly two types of draft gear are being utilized in Indian Railways.  

Conventional Draft Gear and Centre Buffer Coupler  
Main components of conventional draw gear 

a) Draft Hook         b)  Draft Spring/ Draft Pad. c)  Cotter d) Draft Links   
e) Draft Key     f)  Washer   g) Bent Pin (U-Pin) 
h) Hexagonal Nut i) Screw Coupling 

 

 
Draw Gear with Rubber Pad Spring  

Parts of Screw Coupling.  

1. Link                      2) Bent coupling link  3) Screw  

4. Bent coupling              5) Lever    6) Trunnion 

7. Snap head rivet dia 8 x 85      8) Pin 60 x 218            9) Collar  

10. Snap head rivet 12 x 95          11)  Collar   12) Snap head rivet 6 x 70   
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In 1984 use of Enhanced Screw Coupling was started, which was again modified in 1998. 

To identify this coupling a Dumble mark is stencilled at both the side of coach end body.   

Length of coupling when fully opened – 997 mm  
Length of coupling when fully Tight     – 751 mm  

Modifications:  

S. N.  Description  Non Modified  Modified  

1  Working Capacity  36 Tonnes  36 Tonnes  

2  Proof Load Capacity  60 Tonnes  75 Tonnes *  

3  Breakage Capacity  Draw Bar – 108T    
S/Coupling – 112T  

130T for both  

4  Stamping Mark  C – 60.61   IS – 5517   

 

BUFFING GEAR:   

Two nos. of buffers are provided on body head stock on both ends to absorb the 
longitudinal impacts during run, these are fitted at a distance of 1956 mm. The buffers also 
transmit buffing forces   during pushing to its trailing end stock  

The main components of Buffing Gear are as under:-  

a) Buffer Plunger    b) Buffer Socket with securing bolt  

c) Buffer Spindle & Plug   d) Buffing Pad  

e) Destruction Tube     f)  Recoil rubber Washer  

g) Washer     h) Nut & Cotter  

 
Mainly Buffers are of two types:-  
Long Case Buffer – Length from head stock – 635 mm   

Short Case Buffer – Length from head stock – 458 mm (4 wheeler) 
 
Important Data 
 Maximum height in empty condition from rail level   1105 mm  
 Minimum Height in Loaded Condition    1030 mm 

 Allowed variation in height in same end    64 mm  

 Allowed variation with adjacent  vehicle    75 mm 

 Maximum plunger travel     127mm 

 Minimum Plunger travel      51 mm  

 Numbers of buffing rubber Pad in each buffer   14 to 16 Nos 

 Capacity to Buffing Pad      1030 Kgs M   
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Part detail: 

1  Side buffer Casing (casting)   2 Side buffer casing (Forging)  

3  Buffer Plunger (Casting)   4 Buffer Plunger (Forging)  

5  Face plate for buffer plunger   6  Flat CSK HD Rivet (Forged)  

7  Buffer spindle   8  Bulb cotter  

9  Rubber buffer spring   10  Side buffer recoil spring  

11 Recoil spring parting plate   12  Recoil spring washer  

13 Buffing spring parting plate   14 Washer  

15 Destruction tube   16 End plate M 12 X 170 dia 

17 Hexagonal nut M 39 x 3   18 Hexagonal bolt M 24 x 90  

19 Lock nut M 24   20  Spring washer  
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PASSENGER NECESSITY ITEMS AND SAFETY FITTINGS 

Necessity to provide passenger amenity and safety fittings 

Passengers pay money to undertake the journey and so they have to be provided with some 
basic facilities required to undertake long distance travel to make it more comfortable. For 
this purpose each coach is equipped with many fittings for the utility of the passenger. 
All these fittings are called as Amenity fittings. 

Some of the amenity fittings provided in a coach 

The responsibility of a supervisor is to ensure that all the fittings provided for the use of 
passengers are to be in correct and good condition. Else, this invites public complaints.  
 
Some of the Safety fittings provided inside a coach 
Among these amenity fittings, a few are classified as safety fittings as their function forms a 
critical element. 
The different safety fittings are 
Berth chain to secure the berths Latches in window shutters 
Alarm Chain system Hand rails at the entrance 
Window shutters Fall plate pin in the vestibule 
Foot steps Fire Extinguishers 
Main door turn over latch for securing the door Locking arrangement for locking Vestibule 

door and rolling shutter 
Locking arrangement for the window shutters Safety bars on window openings 

Main Door Door handle 
Hand rails Latches to close the door 
Seat Berth 
Berth Chain Window 
Window bars Roof ventilator 
Coat hook Light and fan 
Alarm chain Armrest, tea/snack table 
Footsteps to climb to upper berth Back rest with locking provision for the side 

berths 
Glass and Venetian shutters with lock provision Provision of securing arrangement below the 

seat for the luggage 
Luggage rack in case of general compartments Washbasin on either ends of the coach with 

mirror and mirror stand 
Provision of night lamp for sleeper and upper class 
coaches 

Vestibule with door and fall plate arrangement 
secured with pin 

Provision of reading lamp in AC and First class 
coaches 

Provision of Coupe system in First class 
coaches with door 

Curtains for having privacy in AC class  
Provision of 3 Indian style and 1 western style toilet with the following fittings 
Door with turn over latch and locking arrangement Squatting pan/Commode with commode lid and 

cover 
Flushing cock with FO handle, FO pipe and fish 
tail 

Provision of mirror, mirror stand and wash 
basin 

Windows with Frosted glass for light and 
ventilation 

Provision of push cock/ Jason cocks 2 nos 

Mugs in the upper class coaches Shower arrangement in first class coaches 
Fan and Alarm chain arrangement in Upper class 
coaches 

Air freshener in upper class coaches 
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LHB COACH 
Introduction  
 LHB stands for LINKE HOFMANN BUSCH. It is a railway Coach Manufacturing 
unit situated at Germany. The coaches   manufactured by LHB/Germany are called LHB 
coaches. These coaches are now being manufactured at RCF/ Kapurtala after getting the 
Transfer of technology from GERMANY. 
 
SALIENT FEATURES OF LHB COACHES 
The salient features of LHB coaches are: 
 These coaches are longer by 1.7 meters than the ICF coaches and hence more number 

of passengers can be accommodated in a given coach. As the length of the coach is 
longer the number of coaches required to form a formation is reduced and hence overall 
cost of maintenance becomes less. 

 These coaches are fitted with Axle Mounted Disc brakes to have an effective brake 
power to stop the train within the emergency braking distance. As the brake forces are 
acting on the Discs which are mounted on the Axles, the wear on the wheel tread 
caused due to tread brake is eliminated and hence the life of the wheels are 
considerably increased. 

 These coaches are fitted with Wheel slide protection device to prevent the wheel from 
getting skid. Due to various reasons it is possible for any one of the wheel to have 
lesser speed   when compared to the other three wheels and in such a case it releases the 
air from the brake cylinder of the affected wheel automatically to prevent the wheels 
from getting skid   

 These coaches are fitted with Brake accelerator in the Brake pipe to bring BP pressure 
to zero during emergency brake application. The brake accelerator connects the Brake 
pipe with exhaust during emergency application to facilitate faster releasing of air from 
the brake pipe. 

 These coaches are provided with FIAT bogies, which are designed to run at a speed of 
160 KMPH. 

 These coaches are fitted with Controlled discharge Toilet system designed to discharge 
the human waste when the speed reaches above 30 KMPH after completion of 15 
flushing. The objective of this toilet system is to keep the station premises clean and 
hygienic.  

 These are fitted with tight lock AAR centre buffer coupler with anti-climbing feature to 
prevent the climbing of one coach over another in case of accidents.  

 The wheelbase of Bogie is 2560 mm. 
 These coaches are fitted with earthling device to prevent damages to the Roller 

bearings. 
 These coaches are fitted with roof mounted AC package units. 
 The following equipments are operated by electronically operated control system 

(Computer) 
 Wheel slide protection device. 
 Controlled discharge toilet system. 
 Water pumping device. 
 Roof mounted AC package units 
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 The riding index of LHB coach is 2.75 when compared to 3.25 in case of ICF 
Coaches 

 The passenger emergency alarms signal devices are provided inside passenger 
compartment. This is to avoid operation of PEASD by unauthorized persons from 
outside. There is no mechanical linkage like a chain and this handle directly operates 
the PEASD valve for venting the brake pipe pressure. 

 
Overall Dimensions of Coach 
 Gauge       1676 mm 
 Length over body       23540 mm 
 Length over CBC       24000 mm 
 Height of the coach from rail level      4039 mm 
 Wheel Base          2560 mm 
 Height of the coach from rail level (AC three tier)       4250 mm 
 Maximum width over body       3240 mm 
 Maximum distance between inner wheels    12345 mm 
 Window opening       1180x760 mm 
 Distance between centre pivots    14900 mm 
 Height of compartment floor from rail level    1303 mm 

 
UNDER TARE CONDITION  

 Maximum CBC drop under gross load    75 mm 
            and worn conditions 

 Minimum height from rail level     102 mm 
 Maximum height of centre line of side    1105 mm 
      CBC above rail level for empty vehicle 
 Minimum height of centre line of CBC     1030 mm 

above rail level for loaded vehicle 
 Wheels diameter(New)      915+3

-0 mm 
 Maximum axle load permissible     16 tones 
 Number of toilets      3(for Shatabdi coaches), 

 
There is difference in the no. of toilets for different types of coaches. 

 
 Higher speed potential  160Kmph upgradable to 200 
 Ride index of coach*   2.5 at 160 Kmph but not >2.75 

 

Codal Life of LHB Coaches 

The service life of LHB coach has been fixed as 35 Years as against 25 Years for ICF design 
coaches.  This coach is likely to have a higher codal life hence enhancement in existing codal 
life should be finalized after Zonal Railways get sufficient experience.  
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LIMITATIONS OF ICF ALL COIL BOGIE 
  

 The longitudinal and lateral movements of the wheels cannot be controlled independently 
as generally required for High-speed bogies. 

 As there are vertical space constraints between the top and bottom bolster, it is not 
possible to provide softer secondary suspension springs which are required for the high 
speed trains to control the dynamic movements of the bogie bolster and     coach body. 

 Headstocks increase the yaw inertia of the bogie frame and thereby, influence the tendency 
for hunting. 

 The wheelbase of ICF all coil bogie is 2896 mm. This large wheelbase affects curve 
negotiations and thereby increases wheel flange wear. 

 As the brake forces are offered on the wheel tread by clasp brake, it could not give 
sufficient retardation during brake application which in turn increases the emergency 
braking distances. The life of the wheel is also reduced due to tread wear.     

 

SALIENT FEATURES OF LHB COACHES 

 These coaches are longer by 1.7 meters than the ICF coaches and hence more number of 
passengers can be accommodated in a given coach. As the length of the coach is longer 
the number of coaches required to form a formation is reduced and hence overall cost of 
maintenance becomes less. 

 
 These coaches are fitted with Axle Mounted Disc brakes to have an effective brake power 

to stop the train within the emergency braking distance. As the brake forces are acting on 
the Discs which are mounted on the Axles, the wear on the wheel tread caused due to tread 
brake is eliminated and hence the life of the wheels are considerably increased. 

 
 These coaches are fitted with Wheel slide protection device to prevent the wheel from 

getting skid. Due to various reasons it is possible for any one of the wheel to have lesser 
speed   when compared to the other three wheels and in such a case it releases the air from 
the brake cylinder of the affected wheel automatically to prevent the wheels from getting 
skid   

 
 These coaches are fitted with Brake accelerator in the Brake pipe to bring BP pressure to 

zero during emergency brake application. The brake accelerator connects the Brake pipe 
with exhaust during emergency application to facilitate faster releasing of air from the 
brake pipe. 

 
 These coaches are provided with FIAT bogies, which are designed to run at a speed of 160 

KMPH. 
 
 These coaches are fitted with Controlled discharge Toilet system designed to discharge the 

human waste when the speed reaches above 30 KMPH after completion of 15 flushing. 
The objective of this toilet system is to keep the station premises clean and hygienic.  

 These are fitted with tight lock AAR centre buffer coupler with anti-climbing feature to 
prevent the climbing of one coach over another in case of accidents.  

 
 The wheelbase of Bogie is 2560 mm. 
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 These coaches are fitted with earthling device to prevent damages to the Roller bearings. 
 These coaches are fitted with roof mounted AC package units. 
 The following equipments are operated by electronically operated control system 

(Computer) 
 

 Wheel slide protection device. 
 Controlled discharge toilet system. 
 Water pumping device. 
 Roof mounted AC package units 

 The riding index of LHB coach is 2.75 when compared to 3.25 in case of ICF Coaches 

 The passenger emergency alarms signal devices are provided inside passenger 
compartment. This is to avoid operation of PEASD by unauthorized persons from outside. 
There is no mechanical linkage like a chain and this handle directly operates the PEASD 
valve for venting the brake pipe pressure. 

 

Important Parameters of LHB Coaches 

 

 
 

 
 
 
 
 
 

S.
no 

TYPE OF COACH CODE No. of seat           
/berth 

weight 

Tare Gross 

1 AC FIRST CLASS SLEEPER- (EOG) LWFAC 24 40.87 43.34 

2 AC FIRST CLASS SLEEPER- (SG) LWGFAC 24 45.90 50.70 

3 AC SECOND CLASS SLEEPER- (EOG) LWACCW 
 

54 41.60 46.72 

4 AC SECOND CLASS SLEEPER- (SG) LWGACCW 54 48.00 55.04 

5 AC THREE TIER CLASS SLEEPER- (EOG) LWACCN 72 43.00 48.80 

6 AC THREE TIER CLASS SLEEPER- LACCN 
(SG) 

LWGACCN 72 50.50 58.50 

7 AC HOT BUFFET CAR LWCBAC 18 42.20 48.20 

8 NON AC SECOND CLASS GS LGS 99 35.29 50.49 

9 NON AC SECOND CLASS THREE TIER –(SG) LWGSCN 78 36.28 42.91 

10 NON AC- LUGGAGE CUM GUARD VAN(SG) LGSLR 36 35.40 44.50 

11 AC CHAIR CAR EXECUTIVE CLASS  LWFCZAC 56 42.27 48.51 

12 AC CHAIR CAR   LWSCZ AC 78 42.27 50.27 

13 GENERATOR CUM LUGGAGE& BRAKE VAN LWLRRM 5(4CREWS+1
GUARD) 

52.12 56.78 
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FIAT - BOGIE 

 
The FIAT ( FabricaItalina de Automobil Torino) bogie is an adoption of EUROFIMA 

design. This bogie belongs to the two-axle type, with a primary and a secondary suspension. 
The bogie frame consists of two side members of Y-shaped longitudinal beam connected by 
two tubular steel members. The Y- shaped side members consist of structural steel and 
welding is done to form box sections. Minimum strength of the structure is 52 kg/mm2 with 
D- class weld.  Bogie is designed for maximum operating speed of 160 kmph and has 
potential for operation upto 200 kmph. Axle guidance is provided by an articulated control 
arm through a resilient bush.  

This is a two stage suspension bogie. The car body directly rests on the secondary stage 
helical springs, which rests on Y- shaped side beam. The bogie frame rests on primary stage 
helical springs which are resting above the axle box crown. The tracking and braking force 
from axle to bogie frame is transferred through articulated control arm system of primary 
suspension. 

Bogie is capable to permit the coach body to negotiate curve of 175 m radius at 
minimum speed potential of 40 kmph and 1 in 8½  turn out in either direction at 30 kmph. 

 

Dampers 

Each FIAT bogie uses 4 primary vertical, 2 secondary vertical, one secondary lateral and 2 
yaw dampers. These are hydraulic shock absorbers to damp the accelerations caused due to 
track irregularities and opposing force depending on the speed of the movement.  

Axle bearing 

LHB use TIMKEN and SKF make taper roller cartridge type bearings. These are self-
contained, pre - assembled, pre-lubricated and are totally enclosed to avoid manual 
handling. These are applied and removed from the axles without exposing the bearing 
elements or lubricant to avoid contamination or damage. The axle bearings on the bogie are 
fitted with sensors for detecting speed (whose signal is elaborated by the anti slipping 



 

system) and a current return device. The axle bearing is a maintenance free bearing
overhaul cycle is 1.2 million km. 

Anti-roll bar 
A torsion bar having two forks is provided 
between bogie frame transverse 
the help of two links to resist rolling motion of 
coach.  

Rocker device 
The traction and braking force between bogie 
and body is transferred through a rocker 
device located at the center of the bogie 
approximately in the plane of axle. 

Body-bogie connection 

A special type of body-bogie connection has 
been provided between coach body and 
bolster. This connection consists of disc 
spring, hemispherical ball, swinging link pin
link Pin, etc. 
This connection is capable to 
acceleration value upto 0.5 
longitudinal direction.  Beyond that value, a 
bracket comes into action between bogie 
bolster and coach body. 

 
Technical Description 

The FIAT Bogie is two-axle type, with a primary and a secondary 
assembly is shown in fig.  The Salient features of FIAT Bogie are:
 
 Solid welded Bogie Frame

cross beams. The bogie frame rests on the primary suspension spring units and support
the vehicle body by means of Bolster beam. The Bolster beam is connected to the bogie 
frame by secondary suspension.

 
 Primary suspension consist

Control Arm upper part. 
 
 Secondary suspension consists

the bogie frame. Each spring pack is made up by an internal and external spring. An Anti
roll bar fitted on the bogie frame realizes a constant, reduced inclination coefficient 
during running. The bogie frame is linked to the bolster beam through two vertical 
dampers, a lateral damper, four safety cables and the traction rods. The bogie frame is 
linked to the coach body through two yaw dampers.

 
 Traction Centre - The traction Centre transmits

bogie frame and body by a traction lever on the bolster beam pin and two rods.
 
 Disk Brakes – The FIAT bogie is fitted with pneumatic disk brakes. The pneumatically 

operated brake cylinders are fitted with automatic dev
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system) and a current return device. The axle bearing is a maintenance free bearing
overhaul cycle is 1.2 million km.  

A torsion bar having two forks is provided 
between bogie frame transverse beams with 
the help of two links to resist rolling motion of 

The traction and braking force between bogie 
and body is transferred through a rocker 
device located at the center of the bogie 
approximately in the plane of axle.  

bogie connection has 
been provided between coach body and 
bolster. This connection consists of disc 
spring, hemispherical ball, swinging link pin, 

This connection is capable to cater for the 
5 g in lateral and 

longitudinal direction.  Beyond that value, a 
bracket comes into action between bogie 

axle type, with a primary and a secondary suspension. The bogie 
The Salient features of FIAT Bogie are: 

Solid welded Bogie Frame made up of two longitudinal components connected by two 
cross beams. The bogie frame rests on the primary suspension spring units and support
the vehicle body by means of Bolster beam. The Bolster beam is connected to the bogie 
frame by secondary suspension. 

consist of two steel coil springs (internal/external) laid out on the 

consists of two spring packs which sustain the bolster beam over 
the bogie frame. Each spring pack is made up by an internal and external spring. An Anti
roll bar fitted on the bogie frame realizes a constant, reduced inclination coefficient 

g. The bogie frame is linked to the bolster beam through two vertical 
dampers, a lateral damper, four safety cables and the traction rods. The bogie frame is 
linked to the coach body through two yaw dampers. 

The traction Centre transmits traction and braking forces between 
bogie frame and body by a traction lever on the bolster beam pin and two rods.

The FIAT bogie is fitted with pneumatic disk brakes. The pneumatically 
operated brake cylinders are fitted with automatic device for taking up the clearances.

Figure:  Anti

system) and a current return device. The axle bearing is a maintenance free bearing. The 

suspension. The bogie 

made up of two longitudinal components connected by two 
cross beams. The bogie frame rests on the primary suspension spring units and supports 
the vehicle body by means of Bolster beam. The Bolster beam is connected to the bogie 

of two steel coil springs (internal/external) laid out on the 

of two spring packs which sustain the bolster beam over 
the bogie frame. Each spring pack is made up by an internal and external spring. An Anti-
roll bar fitted on the bogie frame realizes a constant, reduced inclination coefficient 

g. The bogie frame is linked to the bolster beam through two vertical 
dampers, a lateral damper, four safety cables and the traction rods. The bogie frame is 

traction and braking forces between 
bogie frame and body by a traction lever on the bolster beam pin and two rods. 

The FIAT bogie is fitted with pneumatic disk brakes. The pneumatically 
ice for taking up the clearances. 

Figure:  Anti-Roll Bar 
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 Taper Roller Cartridge Bearing– Fiat Bogie is fitted with 130 mm Cartridge type roller 
bearings. 

 
FORCE TRANSMISSION  

Vertical forces:  
Body – Secondary Springs - Bogie Frame – Primary Springs /Ball Joint Control Arm – Axle  
 
Lateral forces: 
Body – Secondary Springs - Bogie frame - Ball Joint control Arm – Axles  
 
Longitudinal traction efforts and braking powers: 
Body – Traction Center -Traction Rods - Traction Lever Bogie Frame – Control Arm –Axles 
 

PRINCIPLES OF FORCES TRANSMISSION 

Forces concerning the bogie are transmitted as follows.  
 
Vertical forces: from the body to the bogie frame through the secondary suspension springs; 
from the bogie frame to the axles through the primary suspension springs and frame - axle 
bearing control arm.  
 
Crosswise forces: from the body to the bogie frame through the secondary suspension 
springs; from the bogie frame to the axles through the elastic elements of the frame - axle 
bearing control arm.  
 
Longitudinal traction efforts and braking powers: from the body to bogie frame through 
the traction centre rods and the traction lever; from the bogie frame to the axles through the 
frame - axle bearing control arm. 
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 FIAT BOGIE ASSEMBLY  

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

1. Bogieframe 
2. Primarysuspension 
3. Secondarysuspension 
4. Yawdamper 
5. Lateraldamper 
6. Safetycables 
7. Brakedisc 
8. Bolster beam 
9.  Axle 

 
 
 
 
 
 
 
 
 

Bogie Frame  

The bogie frame is a solid welded frame made by steel sheets and forged or cast parts.  

The frame is made up of two longitudinal components (1) connected by two cross-beams (2) 

which also support the brake units. The various supports which connect the different bogie 

components are welded to the frame. The bogie frame rests on the primary suspension 

spring units and supports the vehicle body by means of a bolster beam. The bolster beam is 

connected to the bogie frame by the secondary suspension. 
 
 

 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Traction Centre  

The traction centre (see FIG.) Transmits traction and braking forces between bogie frame and 
body by a traction lever (3), on the bolster beam pin (10), and two rods (2).

The traction lever is connected to the bolster beam by means of a rubber bush (4), 
(5, 6) and screws, while rods are connected to the bogie frame and to the traction lever by 
elastic joints (7) and screws. 

 

         

1. Bogie frame longitudinal 
component  

2. Cross-beam 

1. Bolster beam 
2. Rod  
3. Traction lever 
4. Rubber bush 
5. Plate 
6. Plate 
7. Elastic joint 
8. Rod 
9. Bogie frame 
10. Pin 
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The traction centre (see FIG.) Transmits traction and braking forces between bogie frame and 
body by a traction lever (3), on the bolster beam pin (10), and two rods (2).

 
The traction lever is connected to the bolster beam by means of a rubber bush (4), 
(5, 6) and screws, while rods are connected to the bogie frame and to the traction lever by 

         BOGIE FRAME 

The traction centre (see FIG.) Transmits traction and braking forces between bogie frame and 
body by a traction lever (3), on the bolster beam pin (10), and two rods (2). 

The traction lever is connected to the bolster beam by means of a rubber bush (4), two plates 
(5, 6) and screws, while rods are connected to the bogie frame and to the traction lever by 



 

Auxiliary Components  

The bogie is completed by a device for limiting the longitudinal and lateral displacements of 
the bolster beam, made by four bump stops (FIG.), two longitudinal (2) and two laterals (1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
At the two outer corners of the frame it is also 
excessive rotation of the bogie when under the car body. The roll (1) is fixed by a pin (2), a 
washer (3) and a safety split pin (4).

 

 

 

 
1.  Lateral bump stop 
2.  Longitudinal bump stop
3.  Support- frame 

The four of them are supported by a small frame (3) screwed to the bogie frame.
FIG.  LONGITUDINAL AND LATERAL BUMP STOPS

 

1. Roll 
2. Pin 
3. Washer 
4. Split pin 
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The bogie is completed by a device for limiting the longitudinal and lateral displacements of 
the bolster beam, made by four bump stops (FIG.), two longitudinal (2) and two laterals (1). 

At the two outer corners of the frame it is also mounted a roll (1-FIG.) which prevents 
excessive rotation of the bogie when under the car body. The roll (1) is fixed by a pin (2), a 
washer (3) and a safety split pin (4). 

 
 
 
 
 
 
 
 
 
 
 
 

                               FIG.   CORNER ROLLS

 
2.  Longitudinal bump stop 

The four of them are supported by a small frame (3) screwed to the bogie frame.
FIG.  LONGITUDINAL AND LATERAL BUMP STOPS

The bogie is completed by a device for limiting the longitudinal and lateral displacements of 
the bolster beam, made by four bump stops (FIG.), two longitudinal (2) and two laterals (1).  

FIG.) which prevents 
excessive rotation of the bogie when under the car body. The roll (1) is fixed by a pin (2), a 

IG.   CORNER ROLLS 

The four of them are supported by a small frame (3) screwed to the bogie frame. 
FIG.  LONGITUDINAL AND LATERAL BUMP STOPS 



 

SUSPENSION SYSTEM IN LHB COACH

Primary Suspension  

Primary suspension is implemented by two units (see FIG) of two steel coil springs (internal 
(4) and external (5)) laid out on the control arm upper part
adjustment shims (if required). 
 
The suspension is also completed by the following components: 

 

 A control arm (13), fitted with twin
bearing to the bogie frame and transmitting, not stiffly, lateral, longitudinal and part of 
the vertical forces;  

 A vertical damper (14). 
 Rubber elements (2) separate the 

reduction.  
 
 
 
 
 
 
 
 

1. Bogie frame  
2. Rubber disks  
3. Centering disk  
4. Internal spring  
5. External spring  
6. Bump stop  
7. Shim  
8. Centering disk 
9. Control Arm Lower Part
10. Plate  
11. Block  
12. Rubber joint 
13. Control Arm Upper Part
14. Damper 
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SUSPENSION SYSTEM IN LHB COACH 

 

 

Primary suspension is implemented by two units (see FIG) of two steel coil springs (internal 
(4) and external (5)) laid out on the control arm upper part (13) by a centering
adjustment shims (if required).  

The suspension is also completed by the following components:  

A control arm (13), fitted with twin-layer elastic joints (12), connecting the axle 
bearing to the bogie frame and transmitting, not stiffly, lateral, longitudinal and part of 

A vertical damper (14).  
Rubber elements (2) separate the primary suspension from the bogie to realize noise 

Control Arm Lower Part 

Control Arm Upper Part 

Fig Primary Suspension 

 

Primary suspension is implemented by two units (see FIG) of two steel coil springs (internal 
centering disk (8) and 

layer elastic joints (12), connecting the axle 
bearing to the bogie frame and transmitting, not stiffly, lateral, longitudinal and part of 

primary suspension from the bogie to realize noise 

rimary Suspension  
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Secondary Suspension  
 
Helical Flexi Coil spring in secondary suspension stage  

The secondary suspension enables lateral and vertical displacements and bogie rotation 
with respect to body when running through curves.  

It is implemented by two spring packs (Fig.) which sustain the bolster beam (1) over the 
bogie frame (6). Each spring pack is made up by an internal (3) and an external spring (4), 
mounted and positioned through the centering discs (5).  

An anti-roll bar (2), fitted on the bogie frame (6), realizes a constant, reduced inclination 
coefficient during running.  

The bogie frame is linked to the bolster beam through two vertical dampers (7), a lateral 
damper (8), four safety cables (9) and the traction rods (10).  

The bogie frame is also linked to the coach body through two yaw dampers (11). 
 
 

Followings dampers are provided on LHB coach  
 

S.No 
Types Of 
Dampers 

Place of Provision Nos/ Bogie Nos/ Coach 

1 

Vertical 

Primary Suspension , Between Axle Box 

and Bogie Frame  

04 08 

2 
Secondary Suspension Between Bogie 

Frame and Bolster  

02 04 

3 Lateral Between bolster and Support Frame  01 02 

4 Yaw Between Coach body and Bogie side frame  02 04 

Total Dampers  09 18 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

1.  Bolster beam 
2.  Anti- roll bar 
3.  Internal spring 
4.  External spring 
5.  Centring disk 
6.  Bogie frame 
7.  Vertical damper 
8.  Lateral damper 
9.  Safety cables 
10. Traction rod 
11.  Yaw damper 
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SECONDARY SUSPENSION UNIT 
 



 

Installed Braking Systems  

The pneumatic braking systems acting on the bogie are as follows: 

 Pneumatic disk braking only (FIG. )
on both axles for bogies . 

 Pneumatic disk braking and hand

Pneumatic braking is implemented by pneumatically operated brake cylinders fitted with an 
automatic device for taking up clearances. Air to spring brake cylinders is supplied through 
two compressed air pipes, one for the brakes of the first axle, and the other for the second 
axle. Brake cylinder action is transmitted, through two levers and a balancing arm,
of pad holders, which perform braking on relevant disk.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Brake unit 
 

FIG.     BRAKING SYSTEM FOR BOGIES
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The pneumatic braking systems acting on the bogie are as follows:  

Pneumatic disk braking only (FIG. ), covering the whole speed range and acting 
on both axles for bogies .  

Pneumatic disk braking and hand-operated brakes acting on both axles for bogie .

Pneumatic braking is implemented by pneumatically operated brake cylinders fitted with an 
ice for taking up clearances. Air to spring brake cylinders is supplied through 

two compressed air pipes, one for the brakes of the first axle, and the other for the second 
axle. Brake cylinder action is transmitted, through two levers and a balancing arm,
of pad holders, which perform braking on relevant disk. 

FIG.     BRAKING SYSTEM FOR BOGIES 

, covering the whole speed range and acting 

operated brakes acting on both axles for bogie . 

Pneumatic braking is implemented by pneumatically operated brake cylinders fitted with an 
ice for taking up clearances. Air to spring brake cylinders is supplied through 

two compressed air pipes, one for the brakes of the first axle, and the other for the second 
axle. Brake cylinder action is transmitted, through two levers and a balancing arm, to a pair 



 

BRAKE DISCS  

On the bogie each axle (1) is fitted with two brake disks (4), diameter 640 mm and width 
110 mm. Disks belong to the type with a low ventilation; friction lining in organic material 
operate on each disk, by means of proper links, by the relevant brake cyli
automatic device for taking up clearances
 

Wheels  

At axle ends are fitted wheels (3). Wheels are fitted with a side pipe, sealed by a plug, for 
letting in high pressure oil during wheel removal

 
  

1.  Axle 
2.  Plug 
3.  Wheel 
4.  Brake disk 
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On the bogie each axle (1) is fitted with two brake disks (4), diameter 640 mm and width 
110 mm. Disks belong to the type with a low ventilation; friction lining in organic material 
operate on each disk, by means of proper links, by the relevant brake cylinder fitted with an 
automatic device for taking up clearances.  

At axle ends are fitted wheels (3). Wheels are fitted with a side pipe, sealed by a plug, for 
letting in high pressure oil during wheel removal. 

FIG BOGIE AXLES 
 

On the bogie each axle (1) is fitted with two brake disks (4), diameter 640 mm and width 
110 mm. Disks belong to the type with a low ventilation; friction lining in organic material 

nder fitted with an 

At axle ends are fitted wheels (3). Wheels are fitted with a side pipe, sealed by a plug, for 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIG.  BEARING EQUIPMENTS INSTALLED ON THE BOGIES
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1. Current return cable 
2. Cup  
3. Connecting plate 
4. Bearing cup 
5. Bearing assembly 
6. Control arm upper part 
7. Control arm lower part 
8. Cup  
9. Phonic wheel 
10.Cable  
11.Cup 

FIG.  BEARING EQUIPMENTS INSTALLED ON THE BOGIES 

1. Current return cable  

3. Connecting plate  
4. Bearing cup  
5. Bearing assembly  
6. Control arm upper part  
7. Control arm lower part  

9. Phonic wheel  
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CENTER BUFFER COUPLER 
 

The coupler provides a means of mechanically connecting individual adjacent vehicles to 
make a train. The coupler is located at both ends of each vehicle. When connected to a 
coupler of an adjacent vehicle, it allows the vehicles to move independently to accommodate 
track curvature and elevation change while remaining connected (coupled) together.  

 
The coupler is opened manually using the coupler operating rod and is closed 

automatically when the couplers on adjacent vehicles are mated. The coupler automatically 
locks when fully mated. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
LHB coaches have been provided with tight lock centre buffer couplers instead of screw 

coupling. Couplers are AAR-H type and have anti- climbing features because of vertical 
interlocking. Couplers have adequate strength for: 

 Satisfactory hauling of a train of 26 coaches at 110 kmph 

 Satisfactory hauling of a train of 18 coaches at 160 kmph 

Coupling is possible under angular misalignment both horizontally and vertically. The 
coupler permits coupled trains to negotiate vertical and horizontal curves and allows 
rotational movements. The draw gear ensures cushioning effective in both buff and draft. 
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MAINTENANCE SCHEDULES FOR LHB COACHES  

General 

The following maintenance schedules are to be carried out on LHB coaches  

Coaching Depot Schedule  

Shop Schedule  

The details of activities to be carried out during these schedules are given below and a 
summarized checklist is enclosed as Annexure. 

Schedule D1 (Every Trip) 
The following items shall be attended during schedule D1. 

Bogie Frame and Bolster Assembly  
 Perform a visual check on longitudinal beams, cross beams & bolster for cracks, 

damages and corrosion. 
 Perform a visual check on brake supports, damper supports, traction centre supports 

and anti-roll bar supports for cracks, damages and corrosion. 
 Check bogie bolster sub-assembly and brackets for cracks, damages and corrosion. 

 
Brake Equipments 

 Check functionality of Air Brake equipment and Hand brake equipment. Checks flex 
ball cable arrangement for proper working. 

 Perform a visual check on Brake cylinders/ brake levers and Hand brake equipment 
for damage, cracks and corrosion. 

 Perform a functional test on pneumatic brake system. Make sure that no leaks are 
present. 

 Check operation of passenger emergency valve & pull box. 
 Perform a visual check on hoses for cracks/damages.  
 Visually inspect steel piping for cracks/ damages/ ballast hitting and leakages, Repair/ 

replace as necessary. 
 Perform a visual check on brake discs for damage/wear/broken ribs. Verify absence of 

axial movement along the axle. 

Note: For attending Brake Discs with broken ribs, please refer to M/S Knorr Bremse’s 
letter no. KBI/M&S/LHB/SER. Dt. 31.08.2007. 
  

Schedule Periodicity Place to be carried 
out  

Trip Schedule D1 Every Trip /Weekly  Pit Line  
Monthly Schedule/D2 30 days ± 3 days Pit Line  
Six Monthly Schedule/D3 180 days ± 15 days Sick Line  

Schedule Periodicity Place to be carried 
out  

( Shop Schedule I) /SS-I 18 Month±30 days/6 Lakhs Kms 
earned whichever is earlier 

Workshop  

 Shop Schedule II / SS-II 3 Years/12  Lakhs Kms earned 
whichever is earlier 

Workshop  

Shop Schedule III /SS-III 6Years/24 Lakhs Kms earned 
whichever is earlier 

Workshop  
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Axle Bearing Instruments   
 Perform a visual check on all grounding cables & WSP equipment cables for breaks/ 

damages. 
 Visually check equipment for absence of damages, cracks, and corrosion marks.  
 Check functioning of WSP equipment. Verify that the signal arrives correctly to the 

diagnostic equipment.  

Primary & Secondary Suspension  
 Visually check springs for cracks, damages, corrosion or foreign objects presence. 
 Check miner pads for cracks, damages and ageing. 
 Visually check safety cables for damages, cracks and corrosion. 

Primary/Secondary/Yaw dampers  
 Perform a visual check on dampers for damage, cracks and oil leaks. 
 Perform a visual check on all fixings for loosening and/or missing components. 
 Perform a visual check on rubber elements for cracks and ageing. 

Bearings  
 Carry out bearing feeling for detection of hot bearing. 
 Check bearings for grease leakage. 

Wheel & Axle  
 Perform a visual check on wheels for cracks, damages and tyre defects. 
 Check by wheel profile gauge, the wheel flange thickness and profile. 
 Check axle for cracks and signs of corrosion, if any. 

Note: Please refer to RDSO CMI – K 003 (Guidelines for interpretation of wheel defects) 
and ‘Maintenance Manual for ICF design BG coaches’ for details.  

Control Arm  
 Perform a visual check on all fixings for loosening and / or missing components. 
 Visually check control arm parts for damages, cracks or corrosion marks. 
 Inspect the rubber joint until it is visible for cracks, damages and ageing. 

Anti - Roll bar Assembly  
 Perform a visual check on Anti roll bar, links and brackets for cracks, damages and 

corrosion. 
 Perform a visual check on rubber joints for cracks, damage and ageing. 
 Visually inspect for grease oozing out of anti roll bar bearings, which may result in 

bearing failure. 
 Perform visual check on all fixings for loosening/missing fittings. 

Traction Centre 
 Perform a visual check on the traction centre lever and on the rods for cracks, 

damages and corrosion. 
 The assembly should be free to move, and not blocked by any foreign objects. 
 Perform a visual check on all fixings for loosening. 
 Perform a visual check on rubber joints for cracks/damages. 

Rotation Limiter 
 Perform a visual check of rotation limiter- components. 
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Rubber and Rubber/Metal Bonded Parts 
 Perform a visual check on rubber and rubber/metal bonded parts for cracks, damages 

and ageing. 

SCHEDULE D2 (MONTHLY) 
Perform all the items of schedule D1. In addition to this perform the activities- as given 
below. 
 
Bogie Frame 

 Wash the bogie frame thoroughly with water jet in washing line, making sure that 
water is not directed towards pneumatic / electrical connections and axle bearings.   

 
 Brake Equipment 

 Verify that the clearance between each pad and disc surface is 1-1.5 mm. 
 Check wear of brake pads/ brake discs. If groove depth is reached, it is necessary to 

replace the discs.  
 Lubricate the brake levers, fixings and all moving parts using prescribed grease (Autol 

Top 2000 spray).  
 
 Axle Bearing Instruments 

 Inspect the Earthing equipment for wear of slip assembly / carbon bars. 
 Monthly / Quarterly inspection of WSP equipment to be carried out as per schedule 

given by OEM. 
 

Wheel & Axle  
 Checks tread diameter and wear of wheel profile. If necessary, perform re-profiling. 

 
Pins and Bushes 

 Lubricate all pins and bushes. 

SCHEDULE D3 (HALF YEARLY)   
Perform all the activities of schedule D2. In addition to this, perform the activities, as given 
below 
Bogie Frame  
 Examine the bogie frame for corrosion / damages, especially at critical locations. 
 Carry out paint touch up with high built epoxy primer and paint as per RCF 

specifications MDTS – 166.  

Wheel & Axle  
 Check wheels offset on axle (1600 mm± 1 mm) 

Control Arm 
 Renew protection treatment with Tectyl / Cortec VC 1368 on the rubber joint on 

visible areas.  
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Sr.No 
 

Schedule 

 
Particulars 

D1  
Trip 

D2 
Mthly 

D3 
HYLY 

Frequency of Examination 
 

Every Trip  
 

30±3 days 
Six Month±15 

days 
Maintenance to be done at: On rake at nominated 

primary depot 
On rake at nominated 

primary depot 
Sick line at 

nominated primary 
depot 

1.0 Coach    

1.1 Coach should be washed both from outside& inside. √ √ √ 

1.2 
Disinfect and spray insecticide at corner and crevices of 
coaches after washing all coaches ( AC & PC- 15 Days ) 

- √ √ 

1.3 Intensive cleaning of coach - √ √ 
2.0 Coach Shell    

2.1 Visually check body panels/end walls for damages √ √ √ 

2.2 Visually inspect destination boards brackets. √ √ √ 
2.3 Visually inspect window bars for damage/missing  √ √ √ 
2.4 Examine body side doors for working/ damages √ √ √ 

2.5 Inspect door handles for damages/missing √ √ √ 

2.6 Inspect vestibule and its Rubber fittings for 
damages/missing, repair if necessary    
 

√ √ √ 

2.7 Visually check vestibule fall plate, mounting brackets, 
pins and lock lever for ease of operation, damages/ 
deficiency 

√ √ √ 

2.8 Thoroughly clean and remove dust, rust accumulated at 
pillars  with coir brush and compressed air 

- - √ 

2.9 Examine for corrosion of sole bar and other under frame 
members with torch light or inspection lamp 

- - √ 

2.10 Touch up  damaged paint both inside & outside - - √ 
2.11 Check roof ventilator for damages - - √ 
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Sr.No 
 

Schedule 

 
Particulars 

D1  
Trip 

D2 
Mthly 

D3 
HYLY 

Frequency of Examination 
 

Every Trip  
 

30±3 days 
Six Month±15 

days 
Maintenance to be done at: On rake at nominated 

primary depot 
On rake at nominated 

primary depot 
Sick line at 

nominated primary 
depot 

3 BOGIE & AIR BRAKE    
 Bogie Frame and Bolster Assembly    

3.1 
Perform a visual check on longitudinal beams, cross beams & 
bolster for cracks, damages and corrosion. 

√ √ √ 

3.2 
Perform a visual check on brake supports, damper supports, 
traction centre supports and anti roll bar supports for cracks, 
damages and corrosion. 

√ √ √ 

3.3 
Check bogie bolster such assembly and brackets for cracks, 
damages and corrosion √ √ 

√ 
 

3.4 
Wash the bogie frame thoroughly with water jet, making sure 
that water is not directed towards pneumatic / elect. 
Connections and axle bearings.   

- √ √ 

3.5 
Examine the bogie frame for corrosion / damages, especially at 
critical locations. 

- - √ 

3.6 
Carry out paint touch up with high built epoxy primer and paint 
as per RCF specifications MDTS – 166.  

- - √ 

4 Brake Equipments    

4.1 
Check functionality of brake equipment and Hand brake 
equipment. 

√ √ √ 

4.2 
Perform a visual check on Brake cylinders/ brake levers and 
Hand brake equipment for damage, cracks and corrosion. 

√ √ √ 

4.3 
Perform a functional test on pneumatic brake system. Make 
sure that no leaks are present. 

√ √ √ 

4.4 Perform a visual check on hoses. √ √ √ 

4.5 Visually inspect steel piping for cracks/ damages/ ballast √ √ √ 
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Sr.No 
 

Schedule 

 
Particulars 

D1  
Trip 

D2 
Mthly 

D3 
HYLY 

Frequency of Examination 
 

Every Trip  
 

30±3 days 
Six Month±15 

days 
Maintenance to be done at: On rake at nominated 

primary depot 
On rake at nominated 

primary depot 
Sick line at 

nominated primary 
depot 

hitting. Repair/ replace as necessary. 
4.6 Perform a visual check on brake discs. Verify absence of 

axial movement along the axle. 
√ √ √ 

4.7 Verify that the clearance between each pad and disc 
surface is 1-1.5 mm. 

- √ √ 

4.8 Check wear of brake pads/ brake discs.   - √ √ 

4.9 Lubricate the brake levers, fixings and all moving parts. - √ √ 

5 Axle Bearing Instruments    

5.1 
Perform a visual check on all grounding cables & WSP 
equipment cables for breaks/ damages. 

√ √ √ 

5.2 
Visually check equipment for absence of damages, 
cracks, and corrosion marks.  

√ √ √ 

5.3 Check functioning of WSP equipment. √ √ √ 

5.4 Inspect the Earthing equipment for wear of slip assembly 
/ carbon bars. 

- √ √ 

5.5 
Monthly / Quarterly inspection of WSP equipment to be 
carried out as per schedule given by OEM. 

- √ √ 

6 Primary & Secondary Suspension    

6.1 
Visually check springs for cracks, damages, corrosion or 
foreign objects presence. 

√ √ √ 
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Sr.No 
 

Schedule 

 
Particulars 

D1  
Trip 

D2 
Mthly 

D3 
HYLY 

Frequency of Examination 
 

Every Trip  
 

30±3 days 
Six Month±15 

days 
Maintenance to be done at: On rake at nominated 

primary depot 
On rake at nominated 

primary depot 
Sick line at 

nominated primary 
depot 

6.2 Check miner pads for cracks, damages and ageing. √ √ √ 

6.3 
Visually check safety cables for damages, cracks and 
corrosion. 

√ √ √ 

7 Primary/Secondary/Yaw dampers    

7.1 
Perform a visual check on dampers for damage, cracks 
and oil leaks. 

√ √ √ 

7.2 
Perform a visual check on all fixings for loosening and/or 
missing components. 

√ √ √ 

7.3 Perform a visual check on rubber elements for cracks and 
ageing. 

√ √ √ 

8 Bearings    

8.1 Carry out bearing feeling for detection of hot bearing. √ √ √ 

8.2 Check bearings for grease leakage. √ √ √ 

9 Wheel & Axle    

9.1 Perform a visual check on wheels for cracks √ √ √ 

9.2 Check by wheel profile gauge √ √ √ 

9.3 Check axle for cracks and signs of corrosion √ √ √ 

9.4 
Check tread diameter and wear of wheel profile. If 
necessary, perform re-profiling. 

- - √ 
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Sr.No 
 

Schedule 

 
Particulars 

D1  
Trip 

D2 
Mthly 

D3 
HYLY 

Frequency of Examination 
 

Every Trip  
 

30±3 days 
Six Month±15 

days 
Maintenance to be done at: On rake at nominated 

primary depot 
On rake at nominated 

primary depot 
Sick line at 

nominated primary 
depot 

9.5 Check wheels offset on axle ( 1600± 1 mm) - √ √ 

10 Control Arm      

10.1 
Perform a visual check on all fixings for loosening and / 
or missing components. 

√ √ √ 

10.2 
Visually check control arm parts for damages, cracks or 
corrosion marks. 

√ √ √ 

10.3 
Inspect the rubber joint until it is visible for cracks, 
damages and ageing. 

√ √ √ 

11 Anti Roll bar assembly    

11.1 
Perform a visual check on Anti roll bar, links and 
Brackets for cracks, damages and corrosion. 

√ √ √ 

11.2 
Perform a visual check on rubber joints for cracks, 
damage and ageing. 

√ √ √ 

11.3 
Visually inspect for grease oozing out of anti roll bar 
bearings, which may result in bearing failure. 

√ √ √ 

11.4 

Perform visual check on all fixing for loosening/missing 
fittings. 
 
 

√ √ √ 
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Sr.No 
 

Schedule 

 
Particulars 

D1  
Trip 

D2 
Mthly 

D3 
HYLY 

Frequency of Examination 
 

Every Trip  
 

30±3 days 
Six Month±15 

days 
Maintenance to be done at: On rake at nominated 

primary depot 
On rake at nominated 

primary depot 
Sick line at 

nominated primary 
depot 

12 Traction Centre    

12.1 
Perform a visual check on the traction centre lever and on 
the rods for cracks, damages and corrosion. 

√ √ √ 

12.2 
The assembly should be free to move, and not blocked by 
any foreign objects. 

√ √ √ 

12.3 Perform a visual check on all fixings for loosening. √ √ √ 

12.4 
Perform a visual check on rubber joints for 
cracks/damages. 

√ √ √ 

13 Rotation Limiter 
   

13.1 Perform a visual check of rotation limiter, components √ √ √ 
14 Rubber and Rubber/Metal Bonded parts    

14.1 
Perform a visual check on Rubber and Rubber/Metal 
bonded parts for cracks, damages and ageing. 

√ √ √ 

15 Pins and bushes    
15.1 Lubricate all pins and Bushes. - √ √ 
16 Body works -    

16.1 
General inspection of Vehicle body work (paint work, 
glazing). 

- √ √ 

16.2 
Replenish supplies. 
 

√ √ √ 
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Sr.No 
 

Schedule 

 
Particulars 

D1  
Trip 

D2 
Mthly 

D3 
HYLY 

Frequency of Examination 
 

Every Trip  
 

30±3 days 
Six Month±15 

days 
Maintenance to be done at: On rake at nominated 

primary depot 
On rake at nominated 

primary depot 
Sick line at 

nominated primary 
depot 

17 
Draw & Buffing Gear - 
(Ref: CMI No: RDSO/2006/CG/CMI/01 Rev No: Nil) 

   

17.1 Visual Inspection of coupler head for damage. √ √ √ 

17.2 Visual Inspection of Knuckle for damage. √ √ √ 

17.3 
Checking of coupler operating mechanism for damage, 
loose, bolts etc. 

√ √ √ 

17.4 Greasing of glide rod of coupler operating mechanism. √ √ √ 

17.5 
Checking tell tale recess for ensuring proper coupling. 
 

√ √ √ 

17.6 
Inspection of coupler carriers/supporting device & its 
spring for cracks & breakage 

√ √ √ 

17.7 
Inspection of loose/broken/missing nuts & bolts (M-16) 
of coupler pin support plate & draft gear support plate. 

√ √ √ 

18 Corridor Connections -    

18.1 
Check corridor connections for external damage & 
foreign bodies. 

√ √ √ 

18.2 
Check vestibule connection for external damage & 
foreign bodies. 

√ √ √ 

19 Pressure Air Equipment    
19.1 Safety valve check for correct function. √ √ √ 

19.2 Dry out air - filter - √ √ 

19.3 Clean air - filter - √ √ 

19.4 Clean airline - filter - √ √ 

19.5 Drain air tanks. √ √ √ 
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Sr.No 
 

Schedule 

 
Particulars 

D1  
Trip 

D2 
Mthly 

D3 
HYLY 

Frequency of Examination 
 

Every Trip  
 

30±3 days 
Six Month±15 

days 
Maintenance to be done at: On rake at nominated 

primary depot 
On rake at nominated 

primary depot 
Sick line at 

nominated primary 
depot 

20 Interior fitting passenger accommodation-  √  
20.1 General visual check for damage √ √ √ 

20.2 
Check for regulation provision of rubbish bins & 
operational fire extinguishers. 

√ √ √ 

20.3 
Check hand rails, sliding door, shutters, toilet doors, 
vestibule doors, functioning. 

√ √ √ 

20.4 Check bath room fitting (visual) √ √ √ 

20.5 
Clean top & bottom guide rails of luggage doors of power 
cars & greasing of guide bearing. 

√ √  

20.6 Inspect seats & check for completeness. - √ √ 

20.7 Inspect luggage racks & check for completeness. - √ √ 

20.8 Check handrails manually for fitment of fixing. - √ √ 

20.9 Inspect floors. - √ √ 

20.10 
Checks stick-on notices and directions for condition & 
completeness. 

- √ √ 

20.11 
1-leaf sliding door - general function check (ease of 
movement, how it shuts) 

√ √ √ 

20.12 2-leaf connection door - general function check (ease of 
movement, how it shuts) 

√ √ √ 

21 Passenger Doors    
21.1 General function checks (ease of movement) √ √ √ 
21.2  Lubricate door seals with silicone paste. - - √ 

21.3 Clean & lubricate door mechanisms. - √ √ 
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Sr.No 
 

Schedule 

 
Particulars 

D1  
Trip 

D2 
Mthly 

D3 
HYLY 

Frequency of Examination 
 

Every Trip  
 

30±3 days 
Six Month±15 

days 
Maintenance to be done at: On rake at nominated 

primary depot 
On rake at nominated 

primary depot 
Sick line at 

nominated primary 
depot 

22 Water supply system -    
22.1 Check tanks pipes for leakage. √ √ √ 

22.2 Check tank mountings. √ √ √ 

22.3 Rinsing the pipes & water tanks  √ √ 
23 Pantry    

23.1 
Check for damages & deficiencies in the pantry 
construction & fittings 

√ √ √ 

23.2 Check water supply & drainage of the pantry area. √ √ √ 

24 Sanitary Equipment     
24.1 Check functioning of toilet system. √ √ √ 

 
 
 
 



 

 

INTRODUCTION 
 

Bearing plays a vital roll
frictional element and reduce frictional losses, heat produced 
and improves service life. Roller bearing components are 
manufactured to very close tolerance. 

 

The spherical roller bearing 
inner and an outer race along with rollers and cages.  The 
cage while carrying no load, keep the rolling elements 
axially apart and also prevent the latter from falling out while 
handling.  The inner ring is interference fit on the axle 
journal forming part of the axle when in place.  The rollers 
are plain, straight, solid cylinders and are flat on both ends. 
The bearing parts are made of nickel 
 

  
Axle Box Assembly 

For spherical roller bearings, two types
take advantage of bearing’s self aligning property, single bearing arrangement is used for 
higher load carrying capacity but without self aligning capability, double bearing 
arrangement is used. 

 

In passenger coaches of Indian Railway system, only single bearing type axle box 
arrangement is used. The inner ring of the bearing is provided with a cylindrical bore (Direct 
Mounted type).   

 

CONSTRUCTION FEATURE OF SPHERICAL ROLLER BEARING
 

 Spherical roller bearing 
consist of an outer ring having a 
continuous spherical raceway 
within which it operates, two rows 
of barrel shaped rollers, which in 
turn are guided by an inner ring 
with two raceways separated  by a 
centre rib. The spherical roller 
bearings have self-aligning 
properties and therefore can 
automatically adjust to any 
deviation in the centre line of the 
axle. 

 

Spherical roller bearings have a 
large capacity for radial loads, axle 
loads in either direction, and 
complex loads. They are suited for 
the applications such as railway 
rolling stocks where vibrations and 
shock loads are encountered. 
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BEARINGS 

Bearing plays a vital roll between two rotary moving parts. Bearing work as an anti 
frictional element and reduce frictional losses, heat produced 
and improves service life. Roller bearing components are 
manufactured to very close tolerance.  

The spherical roller bearing consists of a cylindrical 
inner and an outer race along with rollers and cages.  The 
cage while carrying no load, keep the rolling elements 
axially apart and also prevent the latter from falling out while 
handling.  The inner ring is interference fit on the axle 
ournal forming part of the axle when in place.  The rollers 

are plain, straight, solid cylinders and are flat on both ends. 
The bearing parts are made of nickel - chromium alloy steels.  

For spherical roller bearings, two types of axle box arrangements are commonly used. To 
take advantage of bearing’s self aligning property, single bearing arrangement is used for 
higher load carrying capacity but without self aligning capability, double bearing 

coaches of Indian Railway system, only single bearing type axle box 
arrangement is used. The inner ring of the bearing is provided with a cylindrical bore (Direct 

CONSTRUCTION FEATURE OF SPHERICAL ROLLER BEARING 
bearing 

consist of an outer ring having a 
continuous spherical raceway 
within which it operates, two rows 
of barrel shaped rollers, which in 
turn are guided by an inner ring 
with two raceways separated  by a 
centre rib. The spherical roller 

aligning 
properties and therefore can 
automatically adjust to any 
deviation in the centre line of the 

Spherical roller bearings have a 
large capacity for radial loads, axle 
loads in either direction, and 
complex loads. They are suited for 

plications such as railway 
rolling stocks where vibrations and 

 

between two rotary moving parts. Bearing work as an anti 

of axle box arrangements are commonly used. To 
take advantage of bearing’s self aligning property, single bearing arrangement is used for 
higher load carrying capacity but without self aligning capability, double bearing 

coaches of Indian Railway system, only single bearing type axle box 
arrangement is used. The inner ring of the bearing is provided with a cylindrical bore (Direct 

Fig. 
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Roller Bearings are named according to the shape of rollers. Roller Bearings with 
spherical rollers are called as Spherical Roller Bearings (see Fig. 2.0 Spherical Roller Bearing and 

Axle Box Assembly) 
 

Spherical Roller bearing no. 22326/C3 with 130 mm parallel bore on the inner ring is 
being used on ICF type coaches. They are directly shrunk fit on the axle journals. 
    

The following Marking Scheme for Spherical Roller Bearing of ICF Design Coaches 
is standardized.  

1. Provide two aluminium tags on the axle box housing through axle box bolts, one on the 
front side of axle box and the other on the rear side. Mention workshop code, bearing 
overhauling date and bearing serial number by punching on the each tag. 

2. Both the tags will be changed with new ones at the time of attending spherical roller 
bearing after dismounting. The two tags shall be provided with identical markings, so 
that bearing overhauling after dismounting will have identical date of attention on the 
front tag and rear tag.  

3. The front tag will be replaced with new tag having new date of attention of spherical 
roller bearings by cleaning, examination and re-lubrication with fresh grease in-situ 
(without dismounting of bearing). The bearing attended in-situ condition will have 
different date on the rear and front tags. The front tag will indicate date of attention 
given in-situ whereas date on the rear tag will give the date of last attention after 
dismounting of roller bearing.  

 

 
Life of Spherical Roller Bearing: 

The codal life of spherical roller bearings type 22326 (16.25 t) used on BG main line 
coaches is fixed as 20 years. Railways should condemn the spherical roller bearings of type 
22326 used on BG main line coaches which have completed the age of 20 years. For bearing 
less than 20 years of age, Railways shall continue the practice of rejection of spherical roller 
bearings on condition basis.  

 

 

 

Bearing should be rejected for the following defects: - 
 Pitted or flaked roller tracks and rollers. 

 Cracked or deformed or badly worn out cage. 

 Cracked inner or outer ring. 

 Scored or damaged outer surface of the outer ring. 

 Indentation on rings or rollers. 

 Scoring of roller tracks or rollers. 

 Rust/corrosion, damage or excessive fretting corrosion. 

 Brinelling or false brinelling. 

 Rings exhibiting deep straw or blue or purple colour indicating heat effect. 

 Excessive or less radial clearance. 
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CAUSE OF BEARING FAILURE & ACTION TO BE TAKEN TO MINIMISE HOT AXLE  

In general, if roller bearings are used correctly they will survive to their predicted fatigue 
life. However, they often fail prematurely due to avoidable mistakes. Failure of the rolling 
bearing can occur for a variety of reasons. Accurate determination of the cause of a bearing 
failure is must to make suitable recommendations for eliminating the cause. The major 
factors that singly or in combination may lead to premature failure during service include 
incorrect mounting, excessive loading, inadequate & insufficient lubrication, impact loading, 
vibrations, contamination, entry of harmful liquids. 

 

It is difficult to determine the root cause of some of the premature failures. If all the 
conditions at the time of failure, and prior to the time of failure are known, including the 
application, operating conditions and environment, then by studying the nature of failure and 
its probable causes, the possibility of similar future failures can be reduced. Two or more 
failure pattern can occur simultaneously and can thus be in competition with one another to 
reduce the bearing life. Also a pattern of failure that is active for one period in the life of a 
bearing can lead to or can even be followed by another failure mechanism, which then cause 
premature failure. Thus in some instances, a single failure pattern will be visible and in other 
indications of several failure pattern will be evident, making exact determination of root 
cause difficult. So, when more than one bearing failure pattern has been occurred, proper 
analysis depends on careful examination of failed components. In contrast to fatigue life.   
This premature failure could be caused by: 

1) In correct fit 
2) Improper mounting 
3) Improper handling 
4) Poor lubrication 
5) Contamination 
6) Excessive heating 
7) Excessive load 

 

MAINTENANCE IN OPEN LINE& PRECAUTIONS TO AVOID HOT AXLE CASES 

Visual Examination 
 

During Rolling-in & Rolling out examination, inspect axle box for any indication of hot 
box. Any wheel set with axle box running hot in the coach, must immediately be removed 
from service and sent for replacement. Visually inspect the axle box housing, front cover, 
rear cover and other parts for any damage. Check for any missing or loose fasteners. Watch 
for any other reason that could be detrimental to the performance of roller bearing and could 
lead to unsafe condition in service. 
 

Roller bearings and axle boxes damaged due to fire, overheating, water submersion or 
welding, must be removed from service and sent for detailed internal examination. 
 

Running Temperature 
 

Check operating temperature of axle box by non-contact type thermometers at top of the 
cast steel axle box (crown) housing. The limit of temperature of the axle box top crown will 
be 800 C. If the temperature of axle box is found above 800 C, the affected coach should be 
detached en-route from the train service.  
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Abnormal sound 
In Rolling-in and Rolling-out examination, try to listen for any unusual /abnormal noise or 
grinding. Detach the coach & remove the wheel set / roller bearing axle box in case it 
produces abnormal sound and should be sent for internal part examination. 
 

Grease oozing 
During service, a small amount of grease leakage could be normal and comes from initial 
purging of grease and relieving of internal pressures. However, if fresh grease continues to 
leak, wheel set must be removed from service. 
 

Axle boxes involved in Derailment / Accidents / Flood 
All wheel sets of the coaches, involved in accident, fire, and flood or submerged in water, 
must be removed from service. 

Bearing and parts must be identified separately by marking “ACCIDENT INVOLVED” 
and should not be reused. It is recommended that inspection of roller bearing is made 
together with parts including wheel sets, bogie etc. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

CARTRIDGE TAPERED BEARING
 
 

CTRB: -As the name implies
wheels of LHB coaches. On the basis of their manufacturer
One is manufactured by M/s Timken
CTRB for Indian Railways. 
 

Introduction 
Cartridge bearing is a self-contained, pre
roller bearing unit, and is applied
elements, or lubricant to contamination 
reduces the no. of separate parts to be applied to the axle assembly to a minimum. 
is designed and manufactured according to high technical and safety standards. 

 
 
 
 
 
 

 
 
 

 
 
 
 
 
 

GENERAL INFORMATION
 
BASIC BEARING ASSEMBLY (CTRB)
contained, pre-assembled, pre
to or removed from the axle without exposing the bearing elements, seals or lubricants to 
contamination or damage. The Cartridge Tapered Roller Bearings are manufactured in
different sizes to fit on axles for all types of new and existing wagons.
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Timken bearing unit sectional view
 

Inboard 
Wear Ring 

Backing 
Ring 

Inboard 
Grease Seal

Inboard
Cone Assembly
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CARTRIDGE TAPERED BEARING 

implies it is Cartridge Taper Roller Bearing unit 
wheels of LHB coaches. On the basis of their manufacturers there are two types of CTB

by M/s Timken& another by M/s SKF.They are the only suppliers of 

contained, pre-assembled, pre-adjusted, pre-
and is applied to and removed from the axle without exposing the bearing 

contamination or damage. This pre-assembled cartridge bearing 
reduces the no. of separate parts to be applied to the axle assembly to a minimum. 
is designed and manufactured according to high technical and safety standards. 

 

GENERAL INFORMATION 

BASIC BEARING ASSEMBLY (CTRB): The Cartridge Tapered Roller Bearing is a self
-adjusted, pre-lubricated, completely sealed unit, and is applied 

to or removed from the axle without exposing the bearing elements, seals or lubricants to 
contamination or damage. The Cartridge Tapered Roller Bearings are manufactured in
different sizes to fit on axles for all types of new and existing wagons. 

Timken bearing unit sectional view 

Inboard 
Grease Seal 

Inboard 
Cone Assembly 

Cup Spacer 

Outboard 
Cone 

Outboard 
Grease Seal 

End 
Cap  

 being used for the 
there are two types of CTBUs. 

ey are the only suppliers of 

-lubricated tapered 
to and removed from the axle without exposing the bearing 

assembled cartridge bearing 
reduces the no. of separate parts to be applied to the axle assembly to a minimum. The CTBU 
is designed and manufactured according to high technical and safety standards.  

The Cartridge Tapered Roller Bearing is a self-
lubricated, completely sealed unit, and is applied 

to or removed from the axle without exposing the bearing elements, seals or lubricants to 
contamination or damage. The Cartridge Tapered Roller Bearings are manufactured in 

Outboard 
Wear Ring 

 
 

Cap Screws 
& Locking Plate 
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NOMENCLATURE AND DESCRIPTION OF BEARING PARTS 
 

1. Cone Assembly 
 The cone, rollers and cage assembly is perfectly matched to ensure long service life. 

Assembly configuration is similar to standard single row tapered roller bearings. Both 
cone and rollers are manufactured from bearing quality case hardened steel. 

 
2. Cup 
The double cup is forged, rolled and machined from bearing quality case hardened steel. 

The cup has two tapered raceways. It also has seal grooves located at each end, 
precision machined to effect a leak-proof fit to provide positive locking for the grease 
seals.  

 
3. Spacer 
 The spacer width is precision ground and selected at the factory to achieve proper axial 

clearance in an assembled bearing. Subsequent adjustment or interchange at the time of 
installation should not be done. 

 
4. Wear Ring 
 The wear ring is a steel ring, heat treated & precision ground on the OD to provide a 

smooth, concentric mating surface for the grease seal. The bore diameter of the wear 
ring has an interference fit with the axle. 

 
5. Grease Seal 
 The seal is made of special synthetic rubber of superior oil resistance quality, bonded 

with metal casing by a special process. The primary function of the roller bearing seal 
is to keep vital lubricating grease inside the bearing and avoid ingress of water and 
foreign particles.  

 
6. End Cap 
 The end cap is affixed to the axle by three cap screws and is designed for sufficient 

rigidity to maintain proper cap screw tension, even after years of service. The wear ring 
should seat properly inside the recess of end cap to prevent ingress of water. 

 
7. Axle Cap Screws 
 The Axle Cap Screws affix the axle end cap with axle to provide sufficient clamping of 

the bearing on the journal. Both used & new cap screws should be lubricated with oil 
before installation.  

 
8. Locking Plate 
 The locking plate provides tabs which are bent against the flats of the cap screws after 

tightening, thus preventing their undesired turning and subsequent loss of bearing 
lateral clamp. Two tabs provided for each cap screw must be bent against the flats of 
the screw heads for proper locking of the cap screws. 

 
9. Backing Ring 
 The Backing Ring positions the bearing, provides a firm base and helps prevent 

intrusion of dirt, water and other foreign substances. The backing ring collar must have 
an interference fit on the axle shoulder and should not rotate by hand-pressure after 
bearing installation. 
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Acceptable Brinelling Acceptable Brinelling 

Brinelling not acceptable  Acceptable Brinelling 

Peeling-Acceptable 

REJECTION OF CTRB DURING POH / IOH 
 
Bearing should be rejected during refurbishing in the firm for following Defects/Damages in 
the presence of Railway representative 

 
 Stains, Dislocation and Water etching: These are the three forms of surface damages. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Brinelling: Impressions in the roller paths of bearing cups or cones caused by the 

imbedding of rollers resulting from impact. 
 

 
 
 
 
 
 
 

 

 Spalling: This is actually flaking of surface metals. Spalls larger than 9.5 mm x 3.2 mm 
are not allowable. 

 Peeling: Peeling is just metal pickups. Peeling up to 0.025 mm deep is allowable. 
 
 
 
 

 
 

 



216 
 

LIFE OF CTRB  
 

Service life of these bearings is 30 lakhs Kms and the warranty period of new & 
refurbished bearing is 18 - 24 months.  
 
REFURBISHING OF LHB BEARING:  

 

Bearings should be refurbished after every 3 years or 12 Lakh Kms of running or 
whenever it is removed from axle journal for any reason. 

 
 
ONLINE CHECKS- BEARING DAMAGE 
 
a. Monitor bearing temperature and compare with mate bearing on same axle and 

bearings on same coach. Any bearing with unusual high temperature should be 
suspect. 

b. Check for looseness of front covers and also bottom strap of control arm. 
c. Check for missing front cover screws and also screws holding top and bottom 

strap of control arms. 
d. Check for displaced or cracked control arms. 
e. Check for heat/burn marks on the control arm/covers. 
f. Check for dislodged /open speed sensor cables. 



 

Classification of Bearing damages and its Corrective measures.
 

Condition 
 

Rust and corrosion 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Surface becomes partially or fully 
rusted. Sometimes rusted at spacing 
equal to distances between rolling 
element 

 
Fretting 

 
 
 
 
 
Fretting Surfaces wear producing red 
coloured particles that form hollows.

Flaking/ Spalling 
 
 
 
 
 
 
 
 
Flakes form on the surfaces of the 
raceway and roller elements. When 
the flakes fall off, the surface 
becomes rough and uneven. 
 

Seizure 

 
 
 
 
 
Bearing heats up, becomes 
discolored and eventually seizes up.
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Classification of Bearing damages and its Corrective measures. 

Causes Corrective Measures

Surface becomes partially or fully 
rusted. Sometimes rusted at spacing 
equal to distances between rolling 

 Improper storage 
 Improper packaging 
 Insufficient rust preventative 

oil 
 Invasion of moisture, acid etc. 
 Handling with bare hands 
 
 
 
 

 Take measure to prevent rusting 
while in storage.

 Improve sealing performance.
 Improve method of assembly and 

handling.
 Soak felt seal in worm oil before 

installation
 

producing red 
coloured particles that form hollows. 

 Over size housing bore. 
 Insufficient interference 
 Insufficient lubrication 
 Fluctuating load 
 Vibration during transport or 

when not operating Conditions 
 

 Use only those housing which 
have correct bore dia.

 Improve fit
 Check surface roughness of 

journal and housing
 Check consistency of grease
 Do not use worn out or damaged 

housings
  

Flakes form on the surfaces of the 
raceway and roller elements. When 

off, the surface 

 Excessive loads, metal fatigue, 
improper handling. 

 Improper mounting.  
 Insufficient precision of 

journal or housing. 
 Insufficient clearance 
 Contamination.  
 Rusting. 
 Passing of electric current 

through bearing. 
 Softening due to abnormal 

temperature rise. 

 Find the cause of heavy load.
 Check internal clearance 

regularly.
 Improve precision of journal and 

housing.
 Improve operating conditions.
 Improve method of assembly and 

handling.
 Check grease and greasing 

method

discolored and eventually seizes up. 

 Insufficient clearance 
(including clearances made 
smaller by local deformation) 

 Insufficient Grease. 
 Bad quality of grease. 
 Excessive load. 
 Roller Skewing. 
 Softening due to abnormal 

temperature rise. 
 Slippage of inner ring over 

journal due to failure of 
clamping arrangement. 

 Check grease type and quantity.
 Check internal clearance 

regularly.
 Improve method of assembly and 

handling.
 Use specified grade fasteners.
 Apply specified torque. 

Corrective Measures 
Take measure to prevent rusting 
while in storage. 
Improve sealing performance. 
Improve method of assembly and 
handling. 
Soak felt seal in worm oil before 
installation 

Use only those housing which 
have correct bore dia. 
Improve fit 
Check surface roughness of 
journal and housing 
Check consistency of grease 
Do not use worn out or damaged 
housings 

Find the cause of heavy load. 
Check internal clearance 
regularly. 
Improve precision of journal and 
housing. 
Improve operating conditions. 
Improve method of assembly and 
handling. 
Check grease and greasing 
method 

Check grease type and quantity. 
Check internal clearance 
regularly. 
Improve method of assembly and 
handling. 
Use specified grade fasteners. 
Apply specified torque.  
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Condition Causes Corrective Measures 
Cracking 

 
 
 
 
 
 
 
 
Splits and cracks in bearing rings 
and rollers 

 Rapid heating during 
mounting.  

 Excessive shock load. 
 Improper handling, use of steel 

hammer and ingress of large 
foreign particles. 

 Surface deformation due to 
improper lubrication. 

 Excessive interference. 
 Over size housing bore and 

excessive ovality.  
 Large flaking. 
 Overheating due to creeping. 

 Avoid rapid heating of bearing 
during mounting. 

 Reconsider operating condition. 
 Improve method of assembly and 

handling. 
 Prevention of creep 
 Do not use excessively worn out 

or deformed housing 

Cage damage 

 
 
 
 
 
 
 

Breaking or wear of cage. 

 Excessive moment load. 
 Excessive fluctuation of speed. 
 Trapping of foreign objects. 
 Excessive vibration. 
 Improper mounting 

(misalignment) 

 Investigate rigidity of system. 
 Reconsider operating conditions. 
 Improve method of assembly and 

handling. 
 Improve sealing efficiency. 
 Check for any grease 

contamination.  

Rolling Path Skewing 

 
 
 
 
 
 
Roller contact path in raceway 
surface strays or skews. 

 
 Deformation or tilt of bearing 

due to insufficient precision of 
journal or housing. 

 Improper mounting. 
 Insufficient rigidity of journal 

and housing. 

 
 Re-check internal clearance 
 Re-check precision of journal and 

housing. 
 Investigate rigidity of system. 

Smearing and scuffing 

 
 
 
 
 
Surface becomes rough with small 
deposits. “Scuffing” generally refers 
to roughness of the bearing ring ribs 
and roller end faces. 

 Improper lubrication. 
 Ingress of foreign matter. 
 Rollers skew due to excessive 

misalignment. 
 Excessive surface roughness. 
 Excessive sliding of rolling 

elements. 

 
 Check the quality/ quantity of 

grease. 
 Improve sealing performance. 
 Check operating conditions. 
 Improve method of assembly 

and handling. 
 Check for any grease 

contamination. 
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Condition Causes Corrective Measures 

Indentations 

 
 
 
 
 
 
 
Hollows in raceway surface 
produced by solid foreign 
objects trapped or impacts (False 
brinelling) 

 
 Ingress of small solid foreign 

objects such as dirt, dust. 
 Trapping of flaked particles. 
 Impacts due to careless 

handling. 

 
 Improve sealing 

performance. 
 Improvement in handling and 

mounting practices. 
 Check involved bearing for 

flaking if dents produced by 
metal practices. 

 Always use clean grease. 

Electric Current Damages 

 
 
 
 
 
Pits form on raceway and develop 
into ripples. 
Further development leads to 
corrugated surface. Sometimes spot 
or localized burns are also noticed. 

 
 Electric current flowing  
through raceway. 

 

 Create a bypass for 
current. 

 Insulate the bearing. 
 Follow proper instruction/ 

procedure for welding. 
Current must never be 
allowed to pass through 
bearing. 

Discoloration 

 

 
 
Change of raceways / roller colour 

 Temper color by 
overheating. 

 Deposition of deteriorated 
grease on surface. 

 Improper lubrication. 

 Use good quality of 
grease. 

 Replacement of grease 
after recommended 
Intervals. 

 Do not allow heating of 
bearing beyond 1200C 
during mounting. 
 

Peeling 

 
 
 
 
 
Peeling is a cluster of very small 
spalls. Peeling can also include very 
small cracks which develop in to 
spalls. 

 
 Ingress of foreign matter. 
 Improper lubrication. 

 
 Control of surface 

roughness and dust. 
 Improve sealing 

performance. 
 Use only clean grease. 
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OVERVIEW OF C&W ORGANISATION  
  

Organizational set up of Mechanical officers and Supervisors of C&W 
 

                                            Member Rolling Stock 
  
 

 
 

 
 
   

          
    

 
 

CDO , in case of major depot 
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This SSE (C&W) safety Counsellor is under the administrative control of the Divisional Safety Officers, 
but is responsible   to Sr. DME (C&W) for all technical matters concerned with the safety of Rolling 
stocks.    

 

 

CWE CRSE CMPE  

Sr.DME  

DME 
(ROH Depot) 

DME 
(Coaching) 

DME 
HQ 

AME/CDO AME/HQ 

SSE 
In charge 

SSE 
(DCWI Maintenance) 

SSE as  
CCR  

SSE 
(DCWI Material) 

SSE 
(DCWI Planning) 

SSE 
(Safety Counsellor)  

SSE as  
DCWI (G)  

SSE  
Sick line 

SSE  
Pit Line  

SSE  
Linen  

SSE  
Train Duty  

JE JE JE JE 

Fitter/ KH Fitter/ KH Fitter/ KH Fitter/ KH 

CME  


