TECHNICAL GUIDE FOR MECHANICAL SUPERVISOF
(REFRESHERX®) INDIAN RAILWAYS

SUPERVISOR TRAINING CENERR
DRM OFFICE, AJMER

1



INDEX

UNIT DESCRIPTION PAGE NOS.
FROM TO
1 LHB COACHES 3 8
2 FIAT BOGIE 9 13
3 CONSTRUCTION OF LHB COACHES 14 24
4 PNEUMATIC SUSPENSION 25 28
5 INJURY FREE FEATURES 29 30
6 BIO TOILET 31 33
7 CENTRE BUFFER COUPLER 34 42
8 RPG4 43 44
9 FREIGHT STOCK 45 49
10 BMBS 50 55
11 SWING MOTION BOGIE 56 58
12 BLC WAGON 59 69
13 FREIGHT TRAIN EXAMINATION PATTERN 70 74
14 TRAIN PARTING 75 77
15 CORROSION 78 80
16 WHEEL IMPACT LOAD DETECH 81 85
17 DIESEL LOCOMOTIVE 86 89
18 AAR CLASSIFICATION 90 -
19 SAILENT FEATURE OF GM LOCO 91 99
20 DEMU 100 102
21 TRACK PARAMETERSAT A GLANCE 103 104
22 WELDING 105 125
23 RAIL BUDGET 126 131
24 RULES OF ALLOCATION 132 134
25 STOCK VERIFICATION 135 137
26 MISC. SHORT NOTES 138 143
27 INTIGRATED MANAGEMENT SYSTEM 144 157
28 NS INDENT 158 159
29 TL & RAC 160 166
30 ENERGY CONSERVATION 167 170
31 LEAVE RULES 171 173
32 DISCIPLINE AND APEAL RULE 1%8 174 177
33 INDUSTRIAL RELATION MACHINERY 178 180
34 Hkkjrh; jsyos esa falBgkelses okyh Igfo/kk, W 181 182
35 lwpuk dk vi/kdkj 183 184
36 jktHkKk"kk fu;e 1976 185 186
37 ‘ksxklu 187 188
38 BIBLOGRAPHY 189 -




UNIT - 1: LHB COACHES

Indian Railways has entered in a contract (n0.95/RSF/142/2182P with M/s.LHB, Germany
for supply of modern light weight high speed coaches. The coaches arecofdiitoned type
chair car and generator car, which are fit for operation at spedDdiph. Coaches shall have a
speed potential of 200 kmph with suitable additions.

The coaches shall have the satisfactory performance means that Sprelling Rl shall be preferably
below 2.5 but not exceeding 2.75.The coaches shall be designed to ctsntbenprincipal
dimension/ requirement given hereunder:

1.

o 0hs N

Track gauge = 1676mm.

SOD, IRSOD = 1676mm gauge of 1939 (Reprinted 1973).
Sharpest curve to negotiate = 175m.

Super elevation = 165mm max.

Min. Clearance above rail level = 102mm.

Pay load on AC coach = 8.0T.

1.1 BENEFIT FROM LHB COACHES: -

~N

Higher carrying capacitythese coaches are about two meter longer than ICF coaches. Th
extra length means two additional rows of chairs in chair cars of one additional way in sleep
coaches.
Better pay to tare ratid.HB coaches shall weight approxitely 40.3 tonnes. This weight is
less than ICF coaches even with 2meter extra length.
Low corrosion these shall be low corrosion on LHB coaches due to extreme usage
stainless steel better design and manufacturing techniques.
Low maintenanceReplacerent or removal of subystem shall be required only after one
million kilometres. These are no door handles projecting outside the coach and mechanis
car washing in facilitated.
LHB coaches have authentically superior interior with GRP panels for saleand roof
panelling. They can be removed easily for maintenance, resist water seepage and are v
resistance.
These are no visible screws inside the passenger compartments.
Higher passenger comfeRide index of 2.5 (not exceeding 2.75) has beenitpe.
LHB coach offers better passenger safety due 0se of fire retardant material for
furnishing.
A Provision of emergency open able windows.
A Centre buffer couplers, vertically interlocked.

OVisible door have thermal locking.

. LHB coach offers bettr passenger amenities dueAgMore space for pantry.

B) Individual reading light in the chair car.
C) Ergonomically designed chairs with reclining back rest (seat bottom sliding feature
provided additionally for executive class chairs).
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1.2

LHB COACH PARAMETRES

1. Gauge 1676mm

2.  Length over body 23540mm

3.  Buffer centres 1956mm

4.  Maximum width over body 3240mm

5.  Height of the centre line aoupler from rail level 1105mm
under tarecondition

6. Height of compartment floarouple from rail level 1303mm
under tare condition.

7. Maximum distancéetween innavheels 12345mm
Maximum buffer drop undegross load worn condition 75mm

8. Maximum height of theentre line of side buffer 1105mm
above rail level for emptyehicles

9. Minimum height of centré&ine of side buffer above 1030mm
Rail level for loaded vehicle

10. Maximum height of centref screw coupling above rail 1055mm
level for empty vehicles

11. Maximum axle loadPermissible 16 tonne

1.3 MAJOR FEATURES OF LHB COACHES

1.3.1DOOR
U The LHB coach uses four body side doors. The body side door is a swing steel door of sandw

i

construction. It has a settosing flap to cover the footsteps when the door is in closed position.
The LHB coacluses two compartment doors. AC compartment door unit is a single leaf, stainle:
steel sandwich construction, sliding door unit consisting of door leaf and ups and lows guide
The move mechanism is with manual opening and automatic closing. The mazntiarnit is
about 65 kgs.

The LHB coach uses 3 lavatory doors. Lavatory doors unit has space saving double leaf, hing
folding doors with ups and lows guides and square key locking arrangement. The two folds of t
door leaf are joined by a continuesiskass steel hinge. The door leaf when open is folded in to a
compact space. The weight of the assembly is 26 kgs.

The LHB coach uses two vertical sliding doors. It is a-seiftained module consisting of two
sliding door leaves, a move mechanism with manual opening and auto closing ups and lo
guides a frame into which this integral unit is assembled. Weight ohdldeilar assembly is 94
kgs.



1.3.2RMPU: - The air conditioning units for coach are provided with ducting for air intake and
exhaustA fresh air intake of 21/r for person shall be provided at a train speed of
160kmph. Heat generatedtime pantry and switch cabinet is also extracted via exhaust air.
Humidity control shall also be provided to ensure that it is less than 60% LHB is purchasing
the RMPU fromM/s Hagenuk Faively, Germany.Technical data for RMPU as under:

1. Cooling capacity 22.5KW

2. Heating capacity 6.0 KW

3. Compressor motor 10KVA (Nominal power)
12.6KVA (Max. power)

4. Fan motor axial(for condenser) 3.3KVA

5. Fan motor radial(for evaporator) 1.1KVA

6. Required air supply 3000 ni/hr
(Freshair- 820 n/hr)

7. Maximum power input, cooling 17KVA

8. Maximum power input for heating 7.1KVA

9. Maximum power input dehumidification 16.7KVA

10. Refrigerant R-134a

11. Weight 630kg

12. Exhaust fan dimension 2200x2000x500mm

1.3.3SEALED WINDOW GLASS UNIT
Three types of windows have been used in the chair car of ALSITIGNB coach.
1. Fixed window unit with sealed glass, 12 per coach.
2. Emergency open able window, 4 per coach.
3. Hooper type windows for the lavatory, 3 per coach.

The sealed unit consists of outs 8.4 mm laminated glass and inner 4mm tampered safety g
with 6 mm air gap with krypton gas filling. Glasses are held by an aluminium extrusion fram
with rubber profile. The aluminium frame is design to the coach slitllagihesive replacement

of window glass unit shell not required remowfbetweercorsshell and aluminium frame.
Emergency window is similar to the fixed unit four units are provided in each coach to allo
emergency opassengers. A handle is connectedhe rubber profile to open the glass unit of
emergency window. The breakage of glass unit while opening is prevented by a restraining cha

1.3.4CDTS UNIT
LHB coaches are fitted with controlled discharge toilet unit to avoid swelling of tracltiorst
and inhabited areas. Waste is stored in to an intermediate tank which is closed by a slide v
controlled by a microprocessor. The slide wall opens automatically at speed above 30KMP
Toilet units are fitted with button operated flush valves, whicish with pre water using
compressed air. Tanks have a capacity of storage of material for fifteen flushes and need to
before it can be used further.
Lavatory ventilation system is to coach AC system of the coach through grills and exhaust fe
Exhaust fan opens in end wall to avoid suction of the soul smell in AC systems.



1.3.5FLEXIBLE FOAM PADDED CHAIRS

There 78 chairs in the second AC chair cars and 56 chairs in executive class arranged in rows (
and 3 chairs weight of a single chair for second AC chair car is approximately 21 kg against
kg in existing IR coaches. The chairs have lightweajhimnium frame seat cushion and back
rest are made of fire retardant PU foam.

1.3.6LUGGAGE RACKS: -
In LHB coaches, the luggage racks are made foam aluminium extrusion lengths. Framing hous
a pane of tampered safety glass. Aluminium alloy cast side cheeks suspend the rack end bear t
load reading light fit. Aluminium extrusion is used in the anodisesh. Side cheeks of cast
aluminium alloy are provided with powder coated finish.

1.3.7COMPOSITE WOOD FLOORING PANELS

For flooring, LHB is using 16mm composite board made from qankels tof ma k or e 0\
Flooring panels are light weight, strongarp resistant and also resistant to vibration/impact

forces. These boards are specially treated for the fire resistance as per DIN 5510/2 these are
resistant to moisture, cigarette burns, staining, ageing etc.

1.3.8INSULATION MATERIAL

The LHB coaches are sound insulated and heat insulated. The heat insulated material-as under
a) Glass wool
b) Resonaflex, now moniflux is used.

1.3.9PANTRY
A sub pantry comprising of a hot case bottle coolers a 20 litres capacity testheds and 11
litres supwarms shall be provided in each chair car. A sertiioligy shall also be provided.

1.3.10BRAKE SYSTEM

a) Axle mounted disc brake with 2 disc per axle are used. §tadl laid downmaintenance
requirements of brake systems.

b) 640mm*110mm discs.

C) Condemning wheel dia of 845mm (New 915mm).

d)  Microprocessor controlled wheel slide protection device with all four axle controlled.

e) Braking distance of 18 coach double headed train from a speed of 160 kmph is 1200 metel

f) Bogie level isolation for brake systems.

g  EP brakes.

h) Indicators to show that brakes are applied.

i) Hand brakes only in power cars.

)] All brake components are mounted in brake system.

k) Cutting ring type of pipe fittings for air tightness.

)] Stainless steel pes for corrosion resistance.

m) Independent brake cylinder for each disc.

n)  Asbestos free composition brake pads.



1.3.11PASSANGER ALARM SYSTEMS

a)
b)
C)
d)

e)

Emergency brake application in the event of ACD.
Air exhaust through 19mm chokes as per UIC.
UIC pull handle.

Pull handles are located on both the entrance walls of the passenger compartment and
lavatories.

Coupler forces are required to be within limit of the coupler strength.

1.3.12DRAW AND BUFFING GEAR

The

coaches shall be provided with tight lock centre buffer coupleamtirdlimbing feature and

be capable with AAR type coupler fitted on locomotive to IR SpecificatiecB3®?2.
1.4SALIENT FEATURES OF LHB COACHES

14.1

1.4.2

1.4.3

144

1.4.5

1.4.6

1.4.7

1.4.8

1.4.9

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

These coaches are fitted with Axle Mounted Disc brakes to have an effective brake powe
to stop the train within the emergency braking distance. As the brake forces are acting
the Discs which are mounted on the Axles, the wear on the wheel tread causetteack
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 fro
getting skid. Due to various reasons it is possible for any one of the whieaVe lesser
speed when compared to the other three wheels and in such a case it releases the air
the brake cylinder of the affected wheel automatically to prevent the wheels from gettin
skid

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

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

These coaches are fitted with Controlled discharge Toilet system designed to discharge
human waste when the speed reaches above 30 KMPH after complefibnflushing.
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 -ghihbing feature to
prevent the climbing of one coach over another in casecafexts.

The wheelbase of Bogie is 2560 mm.

These coaches are fitted with earthling device to prevent damages to the Roller bearings
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1.4.10

1.4.11

1.4.12

1.4.13

These coaches are fitted with roof mounted AC package units.

The following equipmentds are operated
(Computer)

a. Wheel slide protection device.

b. Controlled discharge toilet system.

c. Water pumping device.

d. 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 passen
compartment. This is to avoid operation of PEASD by unauthorized persons from outsid
There isno mechanical linkage like a chain and this handle directly operates the PEAS
valve for venting the brake pipe pressure.




UNIT -2: FIAT BOGIE

2.1 DESIGN FEATURES OF BOGIE

The bogie frame consists of two side members -sh#ped longitudinal beam connected by
two tubular steel members. These members are connected by two channel shaped longituc
members. The ¥haped side members consist of structural steel sheet adihgvid done to
form box sections. Minimum strength of the structure is 52 Kg/mmz2 with class D weld. This is
two-stage suspension bogie. The car body directly rests on the secondary stage helical spri
which rest on Yshaped side beam. The bogienigarests on primary stage helical spring which
are resting above the axle box crown. The traction and braking force from axle to bogie frame
transferred through articulated control arm system of primary suspension and traction and brak
from bogie tobody is transferred through rocker arm device. Dimensional parameters and weig

particulars are given below:

1 Bogie wheel base = 2560mm.
2  Width of the bogie frame = 2240mm.
3  Height from rail level to topf bogieframe = 925mm
(under tae load condition)

4  Mass of total bogie = 6330 Kg.
5 Secondary spring mass/bogie =942 Kg.

6 Primary spring mass/bogie = 2611 Kg.
7 Un sprung mass/bogie = 3100 Kg.
8 Bogie Length = 3534 mm
9 Bogie Width = 3030 mm

10 Distance betwenb o gi e

cent r =190nont t

he

coach

2.2 COMPARISON OF FIAT BOGIE, ICF BOGIE AND IR -20 BOGIE

Features FIAT ICF IR20
Speed Potential (kmph) 160 140 160
Ride Index (max.) 2.75 at 3.5at 3.0 at

180kmph 140kmph 160kmph

Bogie Weight (t) 6.33 6.5(16.25t) 6.8
Wheel base(mm) 2560 2896 2440
Inner axle distance (m) 12.34 11.89 12.33
Wheel dia new (mm) 915 915 890
Wheel dia worn (mm) 845 814 814
Axle box guidance Articulated Rigid Articulated
Dampers Primary Hydraulic damper Dashpot Hydraulic damper
Deflection ratio S/P 67/33 50/50 66/34

Bogie frame

Without headstock

With headstock

Without headstock.

Lateral stop

Rubber

Metal

Rubber




Rubber compounds Many Very few. Less than Fiat, but
more than ICF

Brake Axle mounted disc. Conventional | Axle mounted disc.
Bearing Taper Spherical Taper
Length over body (m) 23.54 21.34 21.77
Length over buffer 24.00 22.28 22.10
Seat capacity | class 52 46 48

Il class 78 67 70
No. of toilets 3 4 4

2.3 DESCRIPTION OF BOGIE COMPONENTS

2.3.1PRIMARY SUSPENSION:-
It consists of an articulated control arm, nested helical coil spring and vertical damper. Tl
traction and braking force from axle to bogie frame is transferred through the control arn
Part of the load on primary suspension is absorbed by elasticatimmnprovided between
control arm and bogie frame. Primary suspension characteristics are given below:

Outer spring Inner spring
i Mean coil dia (mm) 219 138
0  Wire dia (mm) 38 26
0 Free height (mm) 324 3245
0 Vertical stiffness (N/mm) 47915% 28005%
U No. of active coils 4.1 6.1
U Total no. of coils 5.6 7.6
U Radial stiffnress Cx (N/mm) = 40000.00
U Torsional stiffness Ct (Nm/rad) = 22800.00

2.3.2SECONDARY SUSPENSION
It consists of nested flexi coil steel spring, rubber spring (both sides) and progressive rubber
bellow spring. Progressive rubber is provided in parallel to coil spring for reduction of
stresses in secondary spring in loaded condition in vertical dine@econdary vertical
damper connected with bogie frame and bolster to cushion the vertical movement. Seconde
suspension characteristics are given below:
Outer spring Inner spring

i Mean coil dia (mm) 368 246

U Wire dia (mm) 50 34

i No. of active coils 5.1 6.8

i Total no. of coils 6.6 8.3

U Free height (mm) 707 663

U Vertical stiffness (N/mm) 241.105% 129.515%
U Lateral stiffness (N/mm)(gross) 164.5 31.1

U Lateral stiffness of both rubber springs 180 N/mm.
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U Lateral deflection of helical spring 28mm (gross)

U Total lateral deflection of sec. suspension ~ 50mm (gross)

U Total lateral stiffness of sec. suspension 79.2 N/mm.
U Total lateral spring deflection 28mm under gross load condition.
U Stiffness of minor pillow (each) 180 N/mm.

2.3.3 The characteristics of Rubber Pad and Rubber Bellow are given below:

a Rubber Pad: Free height =90 to 95mm.
Inner dia. =152 to 158mm
Outer dia. =225 to 238mm.

Av. Ver. Stiffness = 9.4 kN/mm for installed ht. of 48mm.

a Rubber Bellow: This rubber element having a progressive type characteristics whos
average value may be defined as 20 Kg/mm.
Max. vertical load capacity = 3200 kg.
Max. vertical deflection =115mm.

2.3.4 Anti-roll bar :
This is again a type of suspension achieved through the torsional movement of torsion b
The stiffness of torsion bar supplement the secondary spring during the galloping/rollin
movement of coach. This torsion bar arrangement is used between baggeaind coach
body. The antroll bar used in Fiat bogie is designed for tilting-efficient of 0.3 with
50mm cant. The stiffness per half of the torsion bar = 1389.7 N/mm at 1330mm bas
Vertical stiffness ratio of Ariroll bar and helical spring is.®46 and 0.454, at a base of
2240mm.

2.3.5Rocker device:
The traction and braking force between bogie and body is transferred through a rocker dev
located at the centre of the bogie approximately in the plane of axle, in order to decouple t
various vbratory movements consisting of rocker and a pair of thrust rod.

2.3.6 Body-bogie connection
A special type of bodyogie connection between coach body and bolster has been providet
This connection consists of disc spring, hemispherical ball, swingingoimklink pin etc.
This connection is capable to cater for the acceleration value upto 0.25g in lateral al
longitudinal direction. Beyond that value, a bracket capable to take 5g. Acceleration com
into action between bogie bolster and coach body.

2.3.7Brakes:
The bogie is fitted with axtenounted disc brakes (2 per axle). The disc size is selected ir
such a way that wheels can be used upto Méxn condition of 845mm dia. The size of the
disc is 640mm dia, with pads (both sides of disc) andpad der s wi t h br ak
brake cylinder is used with builh automatic slack adjusters. Different parameters of brakes
applicable for Generator coach and Passenger coach are given below:

* Brake cylinder pressure for empty/loaded: 3.8 bar hawng built up time of 4 seconds.

* Brake cylinder piston force : 17857 N.
* No. of brake cylinders per vehicle : 8
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*

Effective piston area : 510.7 cmz.

* No. of brake pads per vehicle : 16
* Effective brake pad area : 400 cmz,
* Cylinder voume (each) : 9.75 litre.
* Volume of auxiliary reservoir /vehicle : 125 litre.
* Co-efficient of friction between

brake pad & disc. ; 0.35
* Brake calliper ratio (for Gen. Coach) : 2.48

(for Pass. Coach) : 2.17

2.3.8 Dampers:

i

Four primary vertical dampers are used on each bogie between axle box and bo
frame. The capacity of the vertical damper is 4250 N + 640 at the rate of 0.3Q) m/se
frequency= 115/min

Two secondary vertical dampers per bogie between bogie frame and bolster is used
cushion the vertical movement. The capacity of damper = 3500 + 1200 N at 0.2 m/set
frequencyi 115/minute.

Two lateral shock absorbers between bogie frame andebdadsused to cushion the
lateral movement. The capacity of the damper = 8000 520N at 0.3rinéspeEncy-
76/minute.

Two yaw dampers have been used between bogie frame and car body to cushion
yaw and longitudinal movement. Capacity of the damper= 11000 + 1650 N at 0.1
m/sec; frequency 7.6minute.

2.3.8Bump stops

u

Primary Bump stop The vertical clearance is 13mm all coaches except Gen car 08mn
and the lug clearance is 37.5mm and 45mm has been provided for vertical displacem:
of bogie frame during offoading and odoading from tare condition respectively.

Secondary bump stoprhe vertical Secondary bump stop has been provided betweer
the supports connected with bolster and bogie frame (at secondary suspension stag
The supports on bolster are provided with synthetic plate.

Lateral bump stop Lateral bump stops having conical shaped rubber element are
provided to prevent the excessive movements of secondary suspension. The late
bump stop is provided between bolster and the cross member. The lateral gap betw
them is 25mm each side.

Longitudinal bump stop Longitudinal bump stop has been provided between bolster
and the cross member on both the sides. The clearance in longitudinal direction is 8n
between bolster and cross member on both the sides.
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2.40THER SPECIAL FEATURES OF BOGIE
2.4.1Bogie is capable to permit the coach body to negotiate curve of 175m radius at min. spe
potential of 40 kmph and 1 in 8% turnout in either direction at 30 kmph.

2.4.2 Buffer height adjustment is possible for every 20mm of wheel dia wear up to 845mm ¢
condemning limit of wheel diameter.

2.4.3 Material of bogie frame = St 52.3, equivalent to European standare0&2b : 1990
A/1993; mechanical properties are given below:

a Yield point = 355 for plate thickness <16mm. = 345 for plate thickness >16mm.

a uUTsS = 490.63 for plate thickness range >3 < 100mm.

a Chemical composition of St.52.3 is given below:
C = 0.23% by weight, Mn=1.7%, Si= 0.6%, P=0.045%, S= 0.045%

2.4.4 Permanenearthing connection has been provided to avoid the passage of operational curre
through roller bearing.

2.4.5Wheel slip protection devices have been used to protect against skidding of wheels.

2.4.6 Tapered roller bearing has been used with min. life ratisgc2 @ km, computed as per ISO
practice. The axle box is made in two parts to permit axtagtiesmbly without removing the
suspension.

2.4.7Wheel is IRS R19 and axle is IRS R16, wear adopted profile have been adopted.

2.4.8 New wheel condition 915mm.

2.4.9 Condemning limit 845mm.
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UNIT -3: SHELL CONSTRUCTION OF LHB COACH .

The entire shell is made from stainless steel and low corrosion steel. All the structural eleme
with section thickness above 5mm and more are made from Corten steel. Trough floor and rt

panels are made from members and sidewall panels are made 2&mni Austenitic stainless

steel. Other structural members and sidewall panels are lightweight design of the coach. The s

design eliminates turander other pockets causing corrosion in conventional coaches.

BOOF SHEET 1.25mm
—"C—K-201 XS5CrNi181C

. _CANTRAIL 2mm
ROOF ARCH 2mm s — C-K-201 X2CrNi12
C—K—-201 X2CrNi12

ROOE ELANGE 4mm_——
K—_201

EERESORSESEibnS SIDEWALL_SHEET _2mm
C-K-201 X2CrNil12

HOHIAONI/—\ MENMBER 2.5mi
K—-201 X2CrNi12

BODY PILLAR 2.8mm__—
—201 X2CrNi12

TROUGH FLCOR 1.25mm
C-K—-201 X5CrNi1810

CROSS SEARER 4mm _—
IRSM:41-95

———— _SOLE BAR _&mm
IRSM:41-95

TFRISO WORK

3.1 The various types of steels used in construction of LHB Coaches.

Shell Assemblies Steels Used Composition
Side Wall, End Wall Ferritic Steel C-.03%, Cr10 to12%
And Roof structure X2 Cr8 Si-1%, Mn1.5%
Roof Sheet and Trough floor | Austenitic Steel C-.07%, Crl8%
X5 CrNi18-10 Ni-10%, Si1%, Mn-2%
Under Frame Corten Steel C-.01%, Ck.35 t0.6%
IRSM-41 Ni-2 to 4 %,Si0.3t00.7%
Mn-0.25%

3.2 COMPARISON THE CROSS SECTION OF SOLE BAR OF LHB COACHES WITH
ICF COACHES.
The Ci Shaped section Sole bar is used in the LHB coaches when comparshaped

in ICF Coaches at the joint between the side wall and the under frame.
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3.3 Necessity of providing of Tight Lock CBC in LHB Coaches :
The LHB coaches are provided with Tight lock CBC watfti-climbing feature. Whenever there
is an accident, the Screw coupling of conventional coach first breaks which will result in climbin
of one coach over another. This will affect the extrication work very badly in case of acciden
This tight lock CBC will not breakn the event of the accident, which in turn does not allow the
climbing of coaches, thus makes extrication works become easy.

3.4  Description of the flooring of LHB coaches.
Fl ooring: 16mm composite board made i§usedn c
The intermediate cork layer imparts nice insulation characteristics to the floor panel. Floorir
panels are lightweight, strong, warp resistant and also resistant to vibrant/impact forces, moistt
cigarette bur ns, st aiariimg,0 ddeiomrg,i semetal pp-
decoupling elements, for absorption of structural vibrations.

3.5 The advantages of LHB coaches.
U Up-gradation in design for passenger comfort.
1. Improved ride comfort.
2. Ergonomically designed seats as per Indighrapometrics data.
3. Large windows with good visibility.
4. Luggage racks with Hbuilt reading lamps.
5. Insulation against noisé.No visible screws in the interior.
a Up-gradation in design for passenger safety.
1. Anti T climbing feature in coupler.
Wheel slide protection.
Use of fire retardant materials.
Handi safe feature in all automatic sliding doors.
Anti T skid PVC flooring.
6. UIC vestibules and autoclosing vestibule door.
3.6 Benefits from the overall system design.
1. Higher carrying capaty of 78 in chair car.
Better payload to tare ratio.
Better safe guards for corrosion.
Increased coach availability due to reduced maintenance.
Functionally designed pantry area.
Easily accessible AC unit controls.
Controlled discharge toilets fateanliness in stations and yards.

akwd

Nooabkwd

3.7 Objectives of introducing the Controlled Discharge Toilet System (CDTS) in LHB coaches are
1. To keep the station premises clean and hygiene.
2. Torelease the human discrete away from the station limits.
3. To decrease water consumption during flushing.
4. To keep toilets clean, odourless and aesthetic.
5. To pressurize the water during flushing cycle.

15



Controlled discharge toilet units are fitted to avoid soiling of track in station and inhabited area
Waske is stored into an immediate tank, which is closed off by microproeesatolled slide
valves. The slide valve for waste tank outlet opens automatically at speeds above 30 kmph. -
toilet units are fitted with button operated flush valves that flush water, which is pressurized
using compressed air. The tanks have a capacity of storage of material for 15 flushes and mus
emptied before use.

3.7.1 Working of Controlled Discharge Toilet System with diagram below.

Water
Supply

Retention
Tank

Slide
Yalve

3.8.1 The system compristéee following
1.  Control module Having a programmable logic controller (PLC) used
counting the number of cycle as well as the speed sensin
2. Water pressuriser A pressure pump used for pumping water from overheac
with high pressure to clean the toilet bowl.

3. Retention tank A cylindrical tank with 40 Ltrs. capacity connected below
toilet bowl with two sliding valves each one at top & bottor
4.  Slide valves Two numbers of electrooperated by the control mod

during flushing cycle and discharge.

Top valve is designed to open and close in every flushing cycle
with the cycle time of 15 Sec. (can be adjustable) Bottom
valve is designed to ep and close after completion of 15
flushing cycles and also when the vehicle speed is above 30
KMPH.
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3.8.2

5. Water check valvéAn electrically operated magnetic solenoid valve, used for

opening and closing pressurised water during flushing cycle. It admitistr3.5
For Indian water closet and 1.5 Ltrs. for European water closet in 12 Sec.

6. Byepassvalve A hand operated push cock which bye passes the @aterit

during emergency situation i.e. in case of electricity failure and failure of CDTS.

7. Pressure switch A fasafe system, which opens the top slide valve of the

retention tank in case of failure of air supply/ electric supply to use the toilet as an
ordinary toilet.

Function: The flushing cycle is explained as follows:
Flush bdton is pressed (Soft press)

Water pressures starts working

Water check valve opens.

Pressurised water flows from the circuit to the toilet bowl and flushing takes place.
. Top slide valve opens and flushed water goes to the retention tank.

. Water pressuse closes.

. Water check valve closes.

® N OO A w N

. Top sliding valve closes.

At the end of every I5cycle and if the speed of the vehicle is equal to or above 30
KMPH. The bottom discharge valve will be opened and discharges take place. The speec
sensed fro the wheel slide protection device, in which the signal from every axle is obtained b
a phonic wheel electromagnetic mechanidrhe explanation of necessity for providing the
Wheel Slide Protection device in LHB Coaches and the working of WSP with whdogriaw.

Wheel Slide Protection Device (WSP)

In LHB coaches Air brake System with Disc brakes is used. During brake applicatior
factors like variation of cefficient of friction (due to composition of brake blocks and disc) and
adhesion between rail and wheels may cause difference in rotatistesfom the same coach.
This may lead to wheel skidding/ flat tyres. To prevent this, a Wheel Slide Protection (WSH
device is provided in these coaches.

FROM DY

FROM DV

1. MICRO COMPUTER

TO DUMP VALVE- 374
‘ b b = TO DUMP VALVE- 3/3

_ FROMWHEEL-4 | I r
o FROMVWHEEL -3

3_| TO DUMP VALVE-31 |_3
TO DUMP VALVE-3/2

b a
G-2 R
MR |
H=tF  eodi—Hr
4 = WHEEL-Z

VWWHEEL-1

EXH
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3.8.3Main Components and theirfunctions:

PART NAME QTY FUNCTIONS
No
L Micro Computet Gets input from speed sensors, compares with refer
1Per ) . : )
Coach speed and gives output signal to Rapid Discharge Val
open or close in case of variations.
G-l & Speed Sensor 1Per It consists of a fixed Magnetic Resistor (MR) and a Phg
G-2 Axle Wheel (P) having 80 teeth, fitted on the axle. It gi
tachometric pulse signal to Micro Computer due
variation in air gap (A and A +X) between the pho
wheel and the magnetic rst®r.
3. Rapid dischargg 1Per | It is an ElectrePneumatic Valve which is connected
valve (dump Axle | series with the Brake Cylinder (BC). It regulates the
valve) (Part Ne4) Pressure by disconnecting the DV from BC ;
also by connecting the BC with atmosphere when
output signal is received from Mic@omputer.
3.8.4Principle:

The rotation of each axle is constantly measured and compared with a reference speed
that coach. (The rotation of the fastest axle of the coach). In case there is a variation in rotat
among the axles, WSP automatically esles or applies the brakes accordingly, so that the

speeds of all the axles become uniform.

3.8.5Working:

The limit of variation of speed and acceleration are defined as threshold values. The Mic
Computer constantly compares the signals from the speed sensor mounted on each axle witt
reference speed. If the speed/ acceleration of any axle is crdssipgesent threshold values, it
gives signal to the respective Rapid Discharge Valve to vary the BC pressure accordingly, tr

maintaining the speed/acceleration within the threshold level
Schedule D1, D2, D3 should be carried out in depoteafowing periodicity

Trip Schedule D1,

Monthly Schedule D2,
Six Monthly Schedule/ D380 Dayst15days

Every Trip/ Weekly
30 Dayst 3 days
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Check visually the following for any damages/defects/deficiencies, it is to be done in D1 and L

both
1.

o M 0D

6.

Destination board brackets.
Body panels.

End walls

Windows walls

Body side doors

Condition of head stock, sole bar and other under frame members.

D-3 (Periodicity D3 Schedule 180 days* 15 days)

A
A

In addition to Schedule D1 & D2 do the following.
Examine trough floor and other under frames from underneath for corrosion.

The detailed items to be carried out have been covered in chapter 12 of this manual.

Examination of Trains
The examination is to be carried out as per RPC IV as amended from time to time.
Examination of Originating Trains
i) All trains must be examined by the mechanical train examining staff before dispatch to ensu

that all coaches on the train are in findd@ion and without reject able defects. On formation
of a rake and after its placement for examination, washing, cleaning and watering, the Stati
Master (SM) shall pass necessary memo to the Engineer (C&W). After carrying out a
necessary work, the Eimger (C&W) shall communicate fitness of the train to Station Master.
Normally, Railways have standard forms for the use of Station Masters and Engineers for tl
purpose. Railways, where such forms are not used, should also start using these forms
uniform practice for the guidance of both Engineer (C&W) and Station Master. The Statio
Master shall not dispatch the train unless the fithess certificate, in the prescribed form,
received from the Engineer (C&W).

The level of the air pressure on the train engine and the brake van gauges and the percen
of operative <cylinders should be recorde
signatures of the driver and the guard of the train should be obtairtbd Byngineer (C&W)

as per the procedure laid down by each Railway. A suggested standard format for t
certificate i s pl aced at Annexur e 6C6o.
inoperative/defective brake cylinder on any coach after pit attenfframs which have been
attended ompit line should have 100% brake power.

Enroute/Terminating Examination of Passenger Trains

i) Sr.DME/DME in charge shall nominate the site for carrying out rolling in/rolling out

examination after personal inspectiof site. While nominating the site following should be
kept in view:

a) Site shall provide unobstructed view of under gear from both sides

b) Speed of the train shall not be more than 30 KMPH.

c) Itshould cover the entire length of train.

d) Should have adeqteaspace for fixing the lighting arrangement and for staff.

19



vii)

viii)

For rolling in examination of train it has to be ensured that proper lighting arrangement |
provided on both the sides of the track at nominated spots for examination of under ge
parts duringnight. Focusing of lights shall be done by keeping a coach on the line an
adjusting the angle of light to illuminate under gear and bogie. Use of fixed lights a
indicated in figure 1.4 is preferable.

C&W staff should take position at nominated rollimgplace on both the sides of the track
before the arrival of train.

As the train passes the nominated point, C&W staff should watch out vigilantly for
loose/hanging/broken under gear parts of the coaches, any unusual sound coming from
coaches or anytler abnormality in the coaches.

After train comes to halt, it should be ensured that the train is protected from both the sid
(with the stop board/red flag during day time and red lamp during night time) before
commencing the examination of the traihshould be ensured that a suitable indication
board is placed at conspicuous location visible to the driver indicating that C&W staff is ¢
work.

Temperature of the axle boxes should be measured preferably with the help of the electro
temperature nmesuring device.

Brake release shall be checked physically. However, in case where train locomotive has
be changed, brakes of all coaches shall be manually released after attachment of loco.
Other under gear parts should be examined visually to ensure that the train is safe to |
further. During night the lamps/search light shall be used for illumination.

Repairs if required should be carried out promptly to avoid detention to train éxtre
possible.

Lavatories of the coaches should be properly cleaned using High pressure water

jet machine provided at nominated stations during halt of the train. Any
complaint from passengers should be attended promptly to the satisfaction of the
passager.

After attending to any required repairs stop board/red flag should be removed.

Carriage controller (CCR) should be informed about any out of course work done.

CCR shall repeat the out of course work done to the Primary Maintenance (PM) depot af
corrective action.

At the train examination stations where locomotives are changed on through trains, the le\
of air pressure created on the locomotive and brake van gauges should be recorded on
certificate to be issued to the guard and driver msgribed form. The inoperative/blanked
cylinders, if any, should also be written in the certificate for their information. This
certification should be an endorsement on the original brake power certificate; no fres
brake power certificate needs to beued.

3.9 AIR BRAKE RAKE TESTING PROCEDURE (LHB COACHEYS)

1.

2.

On arrival of the rake on pit line, completely drain the AR tank (125 litres & 75 litres) of
all the coaches by opening the drain cock, to remove the water in air.

Initially, couple the BP hasof the test rig with the BP hose of the rake & then charge the
BP pressure to 5.0 kg/émKeep the FP angle cock of both end power cars in close
position. Check the FP gauge fitted in the power car, if the gauge does not show a
pressure, the NRV of alhe coaches are ok. If, FP gauge shows any pressure, the NRV c
any coach in the rake is defective. In this condition, check the rake for NRV defective b
taking the coaches in parts. NRV found defective in particular coach should be replaced.
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10.

11.

12.

13.

Open all he four cocks of rake, couple BP & FP hose pipe of test rig with the BP & FF
hose pipe of the rake. Charge the BP & FP to 5.0 K&0 kg/cnt respectively. After
building of pressure in BP & FP, disconnect the test rig BP & FP hose pipe from the rake
Hosepipes & open both the angle cocks, due to which air pressure will be exhausted
atmosphere & brake will be applied. Wait for 20 to 25 minutes.

After 20 to 25 minutes, check the complete rake from one end. Note down the coach nos
found with relase brake cylinder. Check whether, AR tank of the coach is charged o
empty. If AR tanks found empty, write down Empty AR on the respective coach. If founc
charge, pull manual release of DV to check whether CR tank is charged / empty. If C
found empty, wite down Empty CR on respective coach. With this, all the defects in the
rake can be checked.

Again, connect BP & FP hose pipe of the rake & test rig & then charge BP to 5.F kg/cn
& FP to 6.0 kg/crh Connect BP & FP gauges with dummy on free end of qthveer car.
Check the BP & FP pressure gauges in front power car, BP pressure should show '
kg/cn? & FP pressure should show 6.0 kgfcrti there is any difference in any pressure,
check by fitting master gauge if still the pressure is not showingddrkin BP & 6.0
kg/cn?in FP, check for leakage & attend.

Close the BP & FP angle cock of test rig for 03 minutes. Monitor the leakage in both BP
FP. The leakage should not be more than 0.6 Kgift®3 minutes.

Attendthe coaches in which AR empty @ empty are found. Check the AR tank & pipe
line from the back of the brake panel for leakage. Similarly, check CR tank & pipe line &
dummy plug on the brake panel. If defect is still noticed after attending the leakage, the
mark the coach sick for deteed investigation & single car testing in sick line.

Start the pressure & charge the BP to 5.0 k§&fP to 6.0 kg/crh Drop the BP pressure

by 1.6 kg/cm, brake should apply in all coaches. Start the leakage checking with the hel
of soap solution frm one end. During soap solution testing, check all the BP & FP hose
pipe, all hose pipe connectors, Main pressure pipe line, Angle cocks, Brake cylinder pij
line, CDTS pipe line. Similarly, check & attend leakage in components on Brake pane
like DV, FP & BP filter, NRV, all isolating cock, brake indicator, brake accelerator &
brake cylinder with soap solution.

Isolate the isolating cock on Brake panel & check all bredépersk brake pad of all
cylinders. In isolated condition, all brake pads shoutd released simultaneously.
Similarly, on opening of isolating cock all Brake cylinder should operate & brakes shoulc
apply.

Check the brake indicator when brakes are applied, indicator should display red colot
However, when the brakes are released fisotating cock the brake indicator should
display green colour. If on brake release condition, brake indicator is not showing green
on brake applied condition brake indicator is not showing red, then the brake indicator
defective. Repair / replacedlbrake indicator.

The BP & FP pressure gauges in the others end power car should show pressure
kg/cn? & 5.8 - 6.0 kg/cnt respectively. If any difference in above pressure is noticed that
means there is any cross connection in BP & FP connectiomdAttie same & ensure BP
pressure 3.4 kg/ch& FP pressure 5.86.0 kg/cn.

Charge the BP & FP pressure to 5.0 kgfén6.0 kg/cn? respectively. Check the brake
indicator of complete rake, all coaches should be in released condition. If any coach is r
released, it means that the CR of that particular coach may be overcharged & there is
internal defect in DV. Mark the coach sick for detailed investigation.
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3.10

14.

15.

16.

17.

18.

Check PEASD of at least 03 coaches. During PEASD checking, brakes should apply in
coaches &the brake accelerator should operate. Coach numbers should be noted
maintenance dairy.

Now closed the pressure supply from the test rig. Operate the emergency guard van va
of front power car guard van. BP pressure should become 0.0%g/amprox 25 to 30

sec in front power car & approx. 40 to 50 sec in rear power car. Open the pressure suppl
& charge BP & FP to 5.0 kg/ch& 6.0 kg/cnt respectively. Now again closed the pressure
supply from the test rig. Operate the emergency guard van vaheamopower car guard
van. BP pressure should become 0.0 kdlonapprox. 25 to 30 sec in rear power car &
approx. 40 to 50 sec in front power car.

Check for any significant difference in time for droppage of BP pressure to 0.0%kg/cm
between front & rar power cars. If any, there may be blockage in BP line of any coach. I
found, attend the same. Continuity test of the rake is now completed.

In both the power cars, check the condition & mounting of hand brake cables fitted o
both the brake cylinderfotate the hand wheel fitted in guard van clockwise to apply the
brakes, after full rotation brake should apply in both the brake cylinders & hand brak
indicator should show red. Rotate the hand wheel anti clockwise, now brakes of both tt
cylinders shou get release & hand brake indicator should show green.

Charge the BP & FP to 5.0 kg/é& 6.0 kg/cnt respectively. Close the BP & FP angle
cock of test rig for 03 minute. Monitor the leakage in both BP & FP. The leakage shoul
not be more than 0.6 kg/éim 03 minutes.

Isolate the isolating cock of BP & FP of the test rig & angle cock of BP & FP of the cock
Uncouple both hose pipes & open both the angle cocks of coach. After draining c
pressure from both the BP & FP hose, release the complete rakdlibg the manual
release handle of the DV of each coach & ensure the brake indicator of all coaches sho
display green color. Ensure that all BP, FP & BC gauges fitted in power car are calibrate
& showing correct reading.

WSP Testing

Initially with no pressure, the WSP processor in all the coaches should be OFF. If ar
processor is in ON condition, there is problem in any of pressure switch, wiringDbr K
relay. Attend the same.

Start the BP & FP pressure. The processor should atittatty ON when BP pressure
reaches 1.6 to 2.0 kg/ém M/s KNORR WSP system & when FP pressure reaches in M/s
FTIL WSP system.

Check & attend for loose/proper fitment of WSP components like speed sensor, junctic
box, dump valve, dump valve connecgopressure switch.

Drop the BP pressure by 1.6 kgfrorake should apply in all the coaches. Now check the
WSP processor for correct reading 6996
reading shows 699506, It me arate thettdstebuttontoh e V
processor to check the proper working of dump valves. The dump valve should operate
a sequence & pressure should be exhausted from brake cylinder. If the dump valve is |
operated in proper sequence attend the same. Syndheck & attend the WSP system of
all the coach. All the WSP system should be in operating condition in the rake.
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3.11 PERT CHART: FOR POH OF LHB COACHES

—
=

@
He
o

® -

PERT (Program evaluation and review technique) for POH of LHB coaches.
Details of activities:

AY Stripping of partition a@dayreiling of pa
B Y pinsmection of deficiency (electrical(01day)

ClYtesti_ng and analysing of coach defects, f
etc.1 (Olday)GY Stri pping of equipment. (0lday)

D.Y Before |ifting of the coach dismantling

antiroll bar, control arm etc.(01day)
DY Lifting of coach and washing of Dbogie. (
DsYRepairing of bogie control arinOlday)tti ng on
DsYreparing of air br ake component s on pal
components, under pit and air brake testin@1day)
DsY CBC and WSP.i¢0¢day)em r epai
EiYCl eaning of the CDTS intermediate Ww@idayy t

E2Y Washing of intermediate water tank, bra
Shop.i(0lday)BY Fi tting of intermediate Walda)y t an]l
FY Stripping of | avatory <ceiling, repair

stripping, repair of recycling gear, foot rest, snack table, stripping of the fittimgdottle
holder, mirrors etdi (4days)

GY Loading of all equipment except RMPU. (O
GY RMPU |l oading, | oadi i(@dayd) pantry equi pmen
GY Complete testing, fau2days)di agnosis and th
HiYStri ppi ng a now gldsses, flobrimggwork &tc(Odday) d

H2YRepair and fitment of sd@umay) sliding door,

HsYRepair and fitment of enti(Gldage door , el ec
H&YFi tting of pantry parti teilingmotherfittmgsketéc(dlday) p an
hYWashing with §@Qldayyabl e detergent
LYApplicatii@aypf putty

IsYRubbing down putty d&d@dayapplication of sur
.YWi ndow masking, roof painting, evingl dovenasiden t i

areal (Olday)

IsYMasking of upper arigddagnd down side paint
lsY Re mo v al of masks, touch ti p@lddy)ett eri ng, C
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3.12

JY Internal painting

KY Body panel repair, stripped body repair
angles and seat supports éi{@2days)

LY Stripping of cuifOiday) ns in stripping |ine.

L.YStripping of seaif0¢day) n carri age AC shop.

LsY Fi t of seatgand curtains in coaig.1day)

Ls&YCl eaning of sed¢slayand other activity.

MiYTesting of under slung/ Over hea@dayater tar

MYRepair and testing ofiOma) er tank in pl umk

MsYFitting of wa@lday) tank in coach.

MsYFitting of CDTS panel i nOlday)ach i n CR body

NY Final I nsped(@idayn and Despatch.

OY Final AiriOBaypke testing.

POH Chart for ICF Coaches-

Total duration =18 days

Activity Description:

Verification of deficiencie$,(01day)

Prelnspection and lifting.(01day)

Strippingi (02days)

Body repair, modification and alterativf03days)

Paintingt (09days)

Fitting of water tank, plumbing and leakage testi(@Bdays)
Repair of interior pansli (03days)

Fitment of shutters(02days)

Fitment of door$.(01day)

Fitment of berths and seat¢03days)

Vacuum/Air Brake testing and final workg01day)

Final Inspection and Dispatit01lday)

Fitment of axel pulley, tension rod and testing ofatowiring.i (0O1day) N. Testing of
branch wiring and fitment of electrical equipmé(@9days)

SrASTIOIMOO®>
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UNIT -4: PNEUMATIC SUSPENSION

Why needed-in sub urban trains the number of passenger entering into the coach cannot
controlled and due to this the payload of the coach increased from 18 tonnes to 34 tonnes,
abnormal increased in pay load creates following problems for saienguof trains

Riding clearance between coach body and wayside platforms reduces and this may cause grazir
coach body, or wheel flange touching coach under frame.

Buffer height and buffer height of the coach also reduces considerably. These uafecause
derailment or serious accident

These trains runs with huge nos. of passengers during morning & evening whereas in daytime t
runs with minimum nos. of passengers. If we provide spring suspension according to morning Ic
the passengers feelsdomfort during daytime whereas if we provide spring suspension according
to daytime load the cases of breakage of spring will be more during morning run.so we need
effective suspension system for varying conditions of loads.

In coaching stock coackdoad is classified as under

Dense crush load (DCL¥ seated capacity+200% of sitting as standing

Practical dense crush load (PDGL}---- seated capacity + standing load@ 12 person per sgmtr.
Super dense crush load (SDGL)----- seated capacity standing load@ 16 person per sgmtr.

Due to SDCL the bolster spring becomes solid, which inturn damages, breaks the coil sp
resulting in discomfort to passengers.

Pneumatic suspension or air spring has been invented to resolve this problem.

Air spring- Air spring is a rubber bellow containing pressurised compressed air with ar
emergency rubber spring providing various suspension characteristics to maintain a const
buffer height and floor height irrespective of loading conditions.

Pneumati suspension has been provided in secondary suspension in coaching stock. Presently
Indian Railway is using four types of air springs namely

A 180k N - for EMU/DMU/MEMU Motor coach
A 150 k Ni for EMU/DMU/MEMU Trailer Coach
A 140 k N- for Main Line, Rajdhani, and Double Decker Coaché&30 k Ni for
hybrid coacheé120 k Ni for LHB fiat bogies.
4.1Main parts of pneumatic suspensions
I Air spring with emergency rubber spring 04 nos
Levelling valve 04 noswith +2.5 degree dead band region
Installationlevers 04 nos
Duplex valve 02 nos
Main reservoir 150 ltrs capacity
Additional reservoirs 04 nos
Isolating cocks
Air filters
Non return valve
Wireless failure indication cum brake application (WFIBA) valve

(i Bl i R B I B I
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Bogie Frame

]

[ g i .
|+ Levelling valve with
Floating Bolster O— guide arm
M
Air Spring Bellow
Emergency L
Rubber ]
Sprin | Installation Lever
\. pring ' W,
\. J
AIR PIPE LINE : .
- Auxillary reservior
NRV Feed pipe of train

Coach
Isolating
Cock

Non Return

Valve

1 Levelling valve

-

50ltrs. cap.
A.R.

Levelling valve

50ltrs. cap.
AR.

Valve

50ltrs. cap.
AR.

SCHEMATIC DIAGRAM OF AIR SUSPENSION EQUIPMENTS
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4.2Advantages of pneumatic suspension

U Capable to sustain SDCL in suburban traffic at high speed.

u Maintains constant buffer height and floor height.

U Safe running due to excellent air damping.

u Double decker coachestWiRMACPU could be possible due to low design height

Working of Pneumatic Suspension: Equalization in sick line we maintain buffer height, floor heigkt
and air spring inflating height and according to it the position of installation lever has beerthigt in
condition of the rotation arm of levelling valve remain in horizontal position and the pressure in a
bellow should be minimum 5kg/ém

Instatiation
Lever

Equalisation

Q — Normal Load

Loading during run when the coach is super dense crush loaded the position of installation le

remains samehe floating bolster comes down so the rotation arm of levelling valve rotates and open tl
way to entre pressure from MR to Air Spring through levelling valve up to 5.8kg/dbue to this the
floating bolster is lifted and the rotation arm of the lauglivalve will come in horizontal position and buffer
height and floor height of the coach will be maintained.
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Bolster
Sprin g Levelling
s Valve
Actual instalistion Reqd.
Lever
Bogie Frame

Loading /\ Q- SDCL

Again during run when the passengers will alight the floating bolster will lift due to pressure th
rotation arm of levelling valve will agairotate in opposite direction and open the way to exhaust the
pressure of air spring and till the rotation arm come in the horizontal position.

—

Exhoust

Q-4

Bogie Frame

Un - Loading AO-”CL
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UNIT -5: INJURY FREE FEATURE

5.1INTRODUCTION

ACRASORTHI NESS0 is achieved by making th
way that injury to passengers is minimized in the event of a minor collision or derailment or ar
other type of accident. When the passengers are thrown about, they ihietlor parts of the
coach. At that point of time, the sharp corners and edges of the fittings and upholstery of t
coach cause grievous injury to th4e passengers. They are also injured by falling luggage. In
effort to minimize the risk of such inj@$ many features are provided in the interior fittings of
coaches.

Following injuryi free features will be adopted in coaches:

5.2ACCOACHES
5.2.1Lavatory Area:

0  Tray below mi9rror in lavatory to be eliminated and soap tray above wash basin retocated
partition side above the wash basin.

U Shelf at the side wall side in lavatdryo be sunk inside the side wall.

a Flushing valvei to be reoriented byturning 90 degrees. Press type flush valve to be
standardized.

a Flushing Valve in Western Type ToiléPlumbing arrangement shifted from side wall to
corner.

U0  Toilet paper Holder to besunk insideghe end wall with flap cover.

a Coat hook on the lavatory dedesign modified tewivelling type and rdocate on the door
above louver.

i Coat hook above theutside wash basiii to be replaced by ring type towel holdér.

Mouldings in the toilet entrance bagundedaluminiummouldings to be provided.

5.3Passenger compartments

a Berth reading light§ existing box type berth reading light to be replaced busog type
and relocated and sunk inside the side wall

a coat hook at longitudinal upper bewstvivelling type coat hook to be provided and located at
a higher level.

a Diffuser- modified design of diffuser duly with sunk in arrangement to be used.

u Foldéble tablei To be sunk inside the side wall so that the table will flush with the side wall
in the folded condition.

a Fluorescent light fittings the existing protruding type fitting to be replaced by sunk in type
arrangement.

a Mirror T The existing rectangat mirror to be replaced by mirror with round corner with SS
frame.

U Seats & Berth$ The sharp corners to be rounded off with adequate padding.

a Side Berths locking latchi The projecting knob in the existing side Berth latch to be
eliminated by using -Type latch arrangement.

u Side lower berth holding arrangemértb be shifted frontentreto sidewall corner.

a Bracket for holding side upper beitfiransverse and side upper berths shall be of fixed type
as these are seldom folded by passengers. This will also eliminate the necessity for provid
a Bracket for holding the berth in the folded condition. Provide reading light for lower berth.
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c:

Ladderfor upper berthi Moulded PU foam type ladder to be used.

Berth holding bracket to be replaced by Tower Bolt with minimum projection.

Upper berth holding Bracketthe protruding bolt heads to be replaced with counter sunk
studs.

Headrest for upper berihprovision of cushion pad on sidewall at upper berth locations to
avoid head injuries.

5.4NON AC COACHES
5.4.1Lavatory Area

i

Coat hook on lavatory door and partitiswivelling type coat hooks to be provided and
relocated on th door above the louver.

Flushing Valvel To be reoriented by turning by 90 degree press type flush valve to be
standardized.

Soap Tray below the mirror in toilets to be eliminated and a small sunk in type shelf to k
provided in the sidewall above thi¢ash Basin.

Banjo Shutter arrangementhis arrangement to be replaced by sealed window arrangemen
with powder coated venture type exhaust arrangement as provided by ICF IN ac coaches.
Handles for water tank cover parieThe existing protruding handle® be replaced by
swivellingand press in type handles.

5.4.2Passenger Compartment

i

cC-CCcCC:

Coat Hook on the compartment partitiorSwivelling type coat hooks to be provided and
relocated towards sidewall.

Bracket for middle berth suspensibBracket to rdocated from the bottom of upper berth to
upper berth strap.

Headrest for upper beriiProvision of cushion pad on side wall at upper berth location to
avoid head injuries.

Upper Berthi Provision of PU éam moulded safety railing similar to the one provided in |
AC coaches to prevent accidental falling of passenger or luggage.

Footstep for climbing upper berth PU foam moulded type ladder to provided.

Middle berth suspensidnMiddle berth suspension-gesigned eliminating the eye.

Side upper berth suspension arrangeri&uspension chain eye to be flushed with berth to
avoid lifting in case of derailment. As an alternative, the side upper berth can be fixed tyy
with strap suspension.

Side berth lockig latch i Latch to be radesigned elimination the projection knob by
providing T-type latch.

Side berth seat retaining brackého be replaced by tower bolt at side wall corner with
minimum projection.

Suspension strap for berth§he sharp edges to bemnoved by rounding off.

Snack tablé To be flushed with side wall.

Wire rope for luggage lockingTo be replaced by foldable pulp handles below the seat.

All mouldingsSteel mouldings to be replaced by FRP protruded mouldings with roundec
corners.

Luggage Rack of GS coachéModified Luggage rack with increased slope and depth by
providing adequate projection all around the luggage rack.



UNIT -6: DRDO-BIO-TOILET SYSTEM
6.1 INTRODUCTION

During kargil warthere was a extreme difficulty to baegrade due to human waste at a
temperature belowC, for it DRDO has developed an anaerobic bacteria-tizpiade due
human excreta. As for as in due trains of Indian Railways the discharge on trade creates
environnental problems as well as problems in working to railway workmen. So there is a urgen
requirement of an effective bioilet system.

Rivanchal Express which runs between NDLS & Reevan jn. has been provided with b
toilets having aerobic bacteria. The@sc bacteria digest the human excreta in the presence of
sunlight and oxygen and the converts the fecal matter intonbgs. The disposal of braass is
then an environmental problems.

AFTER kargil war IR has signed MOU with DRDO for joint technologywelopment for
the bictoilet. DRDO gas used anaerobic bacteria whichdaigrade the human excreta even in
absence of sunlight and oxygen.

It bio-degrade and converts its into gases@ddrlesseffluent.

The first rake with bigoilet having anaerab bacteria developed by DRDO was introduced in
Bundelkhand Express since8anuary 2011. During year 202012, 5 max rakes has been
provided with DRDO technology toilets having anaerobic bacteria 2500 more coaches are fitt
with DRDO bictoilet durirg the year 201:2013, Now the supreme court of India has ordered to
provide biotoilet having anaerobic bacteria in all the coaches of IR.

In the system a retention tank has been mounted below the squatting pan of coach to
with the help of mounting lackets, safety ropes, U brackets hexagonal bolts and spring washer
A D type commode chutes with a ball value with operating handle has been provided in betwe
the squatting pan and retention tank which wkslsafemode.

This biodigester tank is madoff stain less steel and having size 1150x 720x 540mm. its
volumetric capacity 400ters, effective volume capacity is 30ibers. The weight of this tank in
empty condition is 110kg and full tank weight is 410kg.

The tank has seven chambers haviny which are made off poly grass matfor formation
of bacteria in due side walls. The strong bonding of colonized rubber mats has been providec
vertical walls of this tank. In the side of this tank the outlet part for effluent and sample port h:
been povided through a container having chlorine tablets.

The whole retention tank has been charged withltt of anaerobic bacteria and rest of
water .the bacteria flows from chamber 1 to chamber 2 and then to chamber 3 through 1
openings and pipes witthé help of water. The human excreta which comes from D type
commode chutes by flushing, the bacteria converts the whole matter in e @Bk and
odourless effluents flows to chamber 4, 5, 6 and 7. The polygrass mat of partition walls does 1
permit thebacteria to flow with effluent. The effluent flows through chlorine container in which
chlorine tablets are provided so the effluent is chlorinated in chlorine chamber outside due ret
tank and drain out through outlet ports. The sample has been edlcbugh a sample port
provided in chlorine container. A gas @O, exhaust through a blow pipe provided in
chamber 1,2 and3.
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6.2

6.3

6.4

Working of anaerobic system

Human waste

Z

Anaerobic bacteriaC0O2+CH4 Release to atoms

(Liquid bacteria)

VA

Liquid waste (effluent)

ZChl or

i nati on

Disinfected odour lessliquid discharge on track

NB-System doesnot

Advantages of IR DRD@Bio-Toilets

U No bad smell in the

cooco o oo oo c

Anaerobic bacteria

0 Dominates and decompose matter in to liquid and gases

U Can be kept for-3 months at ambient temperature

0 Can withstand sub zero temperature as well as upto 60 degree ceniiralde
temperature would not affect the inside processing because:

U Anaerobic process is exothermic in nature thus, in cold regieas Wwill be
available inside the chamber because of chemical process.

toilets from the tank

No infestation of cockroaches and flies
Focal matter in the tank is not visible
No clogging of digester

Effluent is free from odour and solid waste
No maintenance required
Reduction in organic matter by 90%
No requirement of adding bacteria/enzyme
No need of removal of solid waste
Simple design and easier retro fitment
Can process doubling its population within 6 to 8 hrs

Per performance Parameters of Effluent

require oxygen

and

S. No |Parameter (as per APHA TeRecommended Values [Targeted value(Max.)
Method). for next six months
pH 6to9 6to9
Total Solids Max 750mg/100 ml 750mg/100ml

Total Volatile solids

Max 500 mg/100 ml

500 mg/100 mi

Total Dissolved solids

Max 350mg/100ml

350mg/100ml

gl | W| N

COD levels
Fecal Coli

Max 2000
MgO2/Lts99%

Max 2000 MgO2/Lts
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Information about IR-DRDO Bio-digester Tank

Length - 1150 mm

Width - 720 mm

Height — 540 mm

Total Volume of Tank — 400 It.
Effective Volume of Tank — 300 it.
Empty Tank weight — 110 Kg.

Full Tank Weight — 410 Kg.
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UNIT -7: CENTER BUFFER COUPLER (AAARO, T

Draft Gear

/H' Type Tightlock
Coupler Head

Manual Uncoupling
Device

FINS AFTER M
SELES Wl

P | - N
7

\ I

NG ARRANGEMENT
“ERL

PN

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

U Couplers are AARH type and have antlimbing features because of vertical interlocking.

U Couplers have adequate strength for:
U Satisfactory hauling of a train of 26axhes at 110 kmph.

U Satisfactory hauling of a train of 18 coaches at 160 kmph
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U The coupler is opened manually using the coupler operating rod and is closed automatice
when the couplers on adjacent vehicles are mated. The coupler automatically locks wh
fully mated.

U LHB coaches have been provided with tight lock centre buffepleosi instead of screw
coupling.

0 Coupling is possible under angular misalignment both horizontally and vertically. The
coupler permits coupled trains to negotiate vertical and horizontal curves and allow
rotational movements. The draw gear ensures onstg effective in both buff and draft.

7.1 COUPLER BODY PARTS

COUPLER BODY COTTER PIN
10 5

KNUCKLE

9

SHANK WEAR
PLATE

SUPPORT

3

o KNUCKLE

\ THROWER

4
8 2 PIVOT PIN
ROTARY LOCK
LOCK
LIFT ASSY

72 TI GHT LOCK COUPLER HEAD TYPE fdHO

U0 Coupler head i s a standar dmadARallofi stael &thgap e
treatedwith a manual urcoupling device that can be easily operated from outside the coacl
end. Parts
like knuckle, knuckle thrower, lock, rotary lock lifting assembly, cotter pin , support pin ,
pivot pin etc. which enable coupling & uncoupling of the CBC abbem

U The coupler head tail end is provided with a WI&bilizing linkand is connected to the draft
gear through central pin.

U Height between center of shank and bottom of CBC pocket in head stock 260 mm
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7.3 DRAFT GEAR

U The draft gear is a double acting device. This device absorbs energy during coupling

during service. This device is fitted in to the pocket of the coach where it absorbs the dynan
energy in both draw & buff modes.

U The stroke in tensile (draw) direati is limited to 58 mm while that in the compressive
(buff) direction is 80 mm (max).

End Plate

Elastomer pads

Buff Plate

7.4 SUPPORTING DEVICE

0 The supporting device comprises of four preloaded compression springs. This device is fitt
below the draw bar in the coach pockets8bolted on to the body of the coach. The coupler
head rests on the top wear plate of the supporting device. The complete weight of the couy
is taken by this supporting device.

U Height of supporting device including wear plate = 187.5 mm
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7.5 MANUAL UNCOUPLING DEVICE

U The manual uncoupling device is mounted on one side near end wall of coach. This device
connecting the uncoupling mechanism on coupler head through the sliding rod.

For uncoupling the coupler, the handle of the coupler is unlocked, lifted and ttegadan clockwise
direction. Ensure proper locking of handle for preventing unauthorized /accidental uncoupling

Manual Uncoupling
Device

7.6 COUPLING & UNCOUPLING PROCEDURE
1. COUPLING:

U Keep the knuckle of coupler of coach to be attached in closed position.
U Bring the vehicle at a distance of one meter approximately.
0 The position of coupler centers of both the coaches to be coupled should be aligned.

U If required pull the couplers manually towards each othem&ke sure that they are in the
gathering range of the coupler geometry.

U Now push vehicle together slowly (approx. 3 kmph) for coupling two coaches.
U Ensure the position a@éll-taledevice for proper coupling.
0 Also make sure that the manual uncouplifevice is locked properly.

U Reverse the engine to pull the vehicles apart. This pull test is to ensure positive coupling.

2. UN- COUPLING:

U For uncoupling of thecoupler manualincoupling device is provided.

U First unlock the lock of the handle.

U Lift & turn the handle in clockwise direction (minimum 90°), if required.

U  Then pull the vehicles apart.
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7.7 CBC & BUFFER PARAMETERS

ltems Parameter
Gathering range of Horizontal +110 mm
Coupler Vertical + 90 mm
CBC height under tare condition 1105 mm
Permissible CBC height under tare condition 1090 mm
Permissible CBC height under loaded condition 1030 mm
Permissible knuckle difference between engine & power 75 mm
knuckle by measuring Tape)
Maximum projection of side buffers 650 mm

7.8 SCHEDULE OF CBC
CBC Interval Attention
Schedule

l. Every Trip Visual examination of all components for proper worki
loosening and damage. Greasing of sliding rod once in 3 m
(in rake)

I, 18 Months All items of Schedulel

Cleaning, gauging for wear and distortion. Antreep tes
Height of CBC. (in workshop)

Il 72 Months | All items of Schedule | & II.

Dismantling, checking, gauging, reconditioning, reassemblin
all components. Greasing of coupler head with Molycot /graf
grease. (in workshop)

7.9 CBC HEIGHT ADJUSTMENT
U By adding or removing shims from body/bogie connections

U Max 35 mm shims can be provided (05 mm shim per 10 mm diameter reduction)
U If still height is not adjusted Secondary Spring and miner pad to be checked and adjusted.

7.10 DIMENSION OF MINER PAD IS
U Free height =90 to 95 mm

U Inner Dia =152 to 158 mm
U Outer Dia =225 to 238 mm

U Manganese wear plate of CBC shank and supporting device is to be checked and maintained.
U Shims will not be added/removed in Primary and Secondary Suspension for wheel we
compensation or buffer height adjustment.
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7.11 PROFILE GAUGE

GAGE MUST PASS THROUGH CON TOWR
WITH KNUCKLE FULLY CLOSED AND
LDCKED.

7.12 JAW GAP GAUGE

MUST NOT PASS
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7.13 ANTI-CREEP CHECK

VO

] W T SHEF

7.14 MAINTENANCE OF COUPLER HEAD

Monthly

Check tell tale of couplers.
Visual check for external damage, condition of wear plate on shank. Replace wear
necessary.

Quarterly

Repeat above checks.
Coat bare steel areas of coupler head body and knuckle with Molycot D32
equivalent) dry spray.
CAUTION: Do not spray on the knuckle locking surface and internal parts like lock e

Annually

Repeat above checks.

Check gap between coupler head and knuckle with Jaw gap gaug8@)\a¥ wear out ig
not acceptable replace knuckle etc., as advised in the maintenance manual.

Check by profile gauge (GO).

Conduct antcreep check.

61 8 years

Repeat above checks.
Overhaul coupler head. Check parts for wear out. Replace if necessary.
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MAINTENANCE OF SUPPORTING DEVICE

Visual check for external damage.
Check height 187.5 mm both sides near the bolts. Tighten the M1¢
Monthly to set specified height.

Apply grease on wear plate.
Check condition of wear plate. Replace wear plate if necessary.

Quarterly | Repeat above checks.

Annually | Repeat above checks.

Repeat above checks.

61 8 years
Hey Check compression spring for loss of fwad. Replace if necessary.

7.15 MAINTENANCE OF MANUAL UNCOUPLING DEVICE

Visual check for external damage, loose bolts etc. Apply

Monthly grease on the slide and slide rods.

Quarterly | Repeat above checks.

Repeat above checks.

Annually | Check wear on slide, slide rods and bearings. Replace if wear is
excessive.

61 8 years| Repeat above checks.
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UNIT -8: REVISED MAINT. PATTERN OF COACHING TRAINS

POLICY CIRCULAR NO -4

Rpc4 it is maintenance pattern which is based on round trip kms. It has been introduced in Indiar
railway in October 2001 for 2500 round trip kms with some conditions, and amended in Jan 2007
for3500 round trip kms with some more conditions. These conditre related with maintenance,
infrastructure, time, safety, manpower and of supervision, this pattern of examination is not
applicable for meter gauge.

Following approved condition should be fulfilled prior to introduction of4pn a coaching depo

8.1 PRIMARY END :-the attentions during primary maintenance should be made more intensiv

with special emphasis on the following aspects.

8.1.1The brake block should be changed in bogie sets

a The brake gearing should be properly adjusted includiagtack adjuster A dimensions and
e dimensions & the brake cylinder stroke to ensure 100% brake power

a Dashpot oil level must be ckd and maintained

a All missing passenger amenity fittings must be replaced and rake must be turned out as Z
missing fittings rake.

a Intensive cleaning of coach toilets

a No coach should run overdue schedule

8.1.2Clear maintenance time of 6 hours on the pit as per train schedule. Any exception to

jointly decided by COM/CME of the railways.
8.1.3Provisions of proper washing cum maintenance pit line facility with adequate testin
equipment and high pressure water cleaning arrangements
8.1.4Adequate gang strength with proper supervision.
8.1.5Whenever the lie over is more than two hrs aptagorm or rake is stabled in yard the rake
should be locked and +ve security should be provided.
8.1.6Amenity &cleaning attention is carried out at washing line as for as possible, if not feasible
they can be returned from platform yards, the minimuinagtructure on that platform should
be as under-

a One storages room for essential safety and passenger amenity item.

Road transportation facility for ferrying material from the main depot to platform.

a Adequate numbers of mobile high pressure wate |y running around the platform/yard
line

a Washable apron on the plate form lines with covered drains to facilitate movement ¢
maintenance staff

a Walkie-talkie/ mobile telephones for quick and easy communicationsStandard watering
hydrants

a Flood light at the platform ends for rollirign 1 examinations at night and 110 volt.

Inspection lights along the side of the track for night examination of the under gear.

u the decision regarding whether such trains may be shunted for working on pit line be may
attended at platform has to be taken after weighing these factors by mechanical and traffic
HODS

a RPG4 status of implementation should be reviewed every year in the month of June [
mechanical and operating branches at divisional level.

8.2 In January 2007 the round trip kilo meter of RPC4 have been enhanced with following mo
conditions:

c:
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1. CME of the railway on which base depot of the rake is located will personally satisfy the
mandatory condition applicable to primary end is fully sagefi

2. CME of the railway which the base depot of the rake is located shall not permit 3500km rour
trip operation without first obtaining a certificate from the CME of the railway where terminal
attention is proposed in place of pit examination.

3. Functonsassi gned to CME6s in 1 and 2 above sha
Category of train Preventiv§g Under gear Internal External Enroute/ Brake system
maintenar examination and| cleaning, cleaning Terminating | check prior to start
ce brake system passenger on examination at platform at the
schedule | maintenance at | amenity and | Nominated other end
pit line watering line — with
proper
facilities
Mail/Exp oneway Primary Both End Both end Both end At every 250| Fresh BPC issue
run> 3500kms end to 350km and
Mail/Exp oneway at terminating
run< 3500kms but point
round trip
Mail/Exp round trip Primary end Both end Primary end Only continuity
run upto 3500kms check if stable in
Shuttles At primary end | At primary | At primary yard otherwise
interconnected after 3500km or | end or as pel end once a brake power check
mail/express round 96hrs. whicheverl CME day with endorsement
trip run upto is earlier instructions on original BPC
3500kms
Passenger train At primary end | As per CME | Primary end
with toilet after 3500km or | instructions
4 days whicheve
is earlier
Passenger trains At primary end | Once a day | Primary end | Once a day
without toilet after 3500km or
7 days whicheve
is earlier
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UNIT -:9 FREIGHT STOCK

The term freight stock means all rolling stock other than coaching stock and locomotives irrespective
contents and whether attached to a passenger or goods train. The term wagon is applicable only to fr
stock. Indian railways have different typeg wagons to transport different commodities like coal,
cement, fertilizers, ores, food grains, petroleum products, iron and steel and other finished products.
cater for the transportation requirements various types of freight stocks having diffetergsféa use

are classified as under.

x According to ités Under Gear
U Four Wheeled wagon
U Bogie stock wagon

x According to Its Utility

U Open wagon
Covered Wagon
Flat Wagon
Hopper Wagon
Well Wagon
Container Wagon
Tank Wagon
Explosive Wagon
Brake Van

coocoooocc

9.1BOGIES:
9.1.1 Diamond frame bogié Used in BOB wagons
9.1.2 Cast steel bogie Used in BWT wagons
9.1.3 UIC fabricated bogi¢ Used in VAC. Brake Bogie Stock
9.1.4 CASNUB Bogiei Used in Air Brake Bogie Stock
9.2 LCCF20(C) Bogie for BLC stock
9.3 Swing Motion Bogieused in air brake stock
9.4 CAST STEEL CASNUB BOGIES

9.4.1INTRODUCTION :
The Cast Steel CASNUB Bogies comprise of two cast side frames and a floating bolster. T
bolster is supported on tlsedeframes through two groups of spring, which also incorporate the
load proportional friction damping. The sifftames are connected by a fabricated mild steel
spring plank to maintain the bogie square. The various bogie versions developed are-as unde

i CASNUB-22W

CASNUB-22W (Retrofitted)

CASNUB-22W (M)

CASNUB-22NL

CASNUB-22NL M

CASNUB-22NLB

CASNUB-22HS

CASNUB-22NLC

en-i enti ent- i enHi ant i ant i e
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9.4.2 HISTORY : The CASNUB Bogie was first tested in 1972 under BOI Wagon and was founc

safe to run at test speeds wup to 110 km
Mechanical Engineering Report No-R65. In 1981, trials were again undertaken on
this bogie under ~ BOXNO Wagon on tr adokr me

was well within safety limits up to 90 Km/h speed. This bogie was first fitted under opel
BOXN wagons and was designated as Casnub 22W. This was modified as Casnub 22 W(
Mainly to take care of high wheel wear reported on earlier version. e§uéstly Casnub 22

NL (Narrow jaw) and Casnub 22 NLB (Narrow jaw with fish belly bolster) versions were
introduced. Casnub 22 HS bogies have been developed for high speed operation w
maximum permitted speed upto 100Km/h.

9.4.3SALIENT FEATURES:The salient features of the bogie are :

SIl. | ITEMS DESCRPTION
No.
1 Gauge 1676 mm
2 Axle load 22.9 T to all except, CASNUBNLC up to 25 t axle load with K
type CTRB
3 Wheel diameter 1000 mm new, 956 mm new for 22W (retrofitted)
906 mm condemnation
4 Wheel base 2000 mm
5 Type of roller bearing Slandered AAR cartridge bearing
6 journal centers 2260 mm
7 Distance between side | 1474 mm
bearer
8 Type of side bearer *)  Roller type clearance for CASNUB 22 W.
a) Spring loaded constant contact for LG26{(c).
b) Constant Contact type (metal bonded rubber pads for
others.
c) P U pad for CASNUB 22HS
9 Anti rotation feature Anti rotation lugs have been provided between bogie bolster g
side frame.
10 | Type of brake beam Unit type cast steel brake beam slide in pocket in all bogies e
hanger type brake beam suspended from side frames bracket|
CASNUB 22 W (M)
11 | Center pivot 1) IRS spherical type for 22W only.
2) Spherical type for others.
3) Flat type in BLC wagons
12 | Suspension details 4) Long travel Helical Springs.
13 | Elastomeric Pad Elastomeric Pad has been provided between adopters and sig
frames pedestal roof to reduce wheel flange wear.
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9.4.4 Nominal Clearance: The nominal clearance are as under:

S.N. | Description
Type of Casnub Bogies
22W,22W(R) | 22W(M) | 22NL,NLB 22HS

1. Lateral clearance between s 18mm 18mm 18mm 25mm
frame bolster

2. Lateral clearance between s 25mm 25mm 16mm 16mm
frame and axle box/adapter

3. Longitudinal clearance betwe 2mm 10mm 9mm 9mm
side freame & axle box/adapter

4, Longitudinal clearance betwe 6mm 6mm 6mm 6mm
side freame and bolster

5. Clearance between ambtation 4mm 4mm 4mm 4mm
lug & bolster.

9.4.5 BOGIE COMPONENTS: The Casnub bogie assembly consists of the followamgponents:
U  Wheel set with CTRB bearing.
U Axle box/adapter, & side frame key assembly and retainer bolt in wide jaw
adaptor.
0  Side frame with friction wear plates.

U Bolster with wear liners.

0 Spring plank, fit bolts & rivets.

U Load bearing springsnd snubber springs.
U Friction shoe wedge.

U Centre Pivot arrangement comprising of centre pivot top, centre pivot bottom,
centre pivot pin, centre pivot retainer & locking arrangement in all bogie except
22WR .

U Side bearers/PU pad.
U Elastomeric pads.
U Bogiebrake gear.

U Brake beam.
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9.4.6 The springs are condemned on the basis of free height. Springs should replace if minimum spt
height is at or less than shown below:

Bogie Springs Free heigh| Recommended free
nominal (mm) condemning height (mn
All versions Outer 260 245
Except Casnub Inner 262 247
22HS
Snubber 294 279
Casnub 22HS Outer 260 245
Bogies Inner 243 228
Snubber 293 278

9.4.7 Grouping: Matching of both, load and snubber springs, is important. It is recommended th
springs having not more than 3 mm free height variation should be assembled in the same grc
Mi xing of new & ol d springs singsare chanbfacturadvoat i
of Silico Manganese Steel to 1S:3195 Gr.60 Si 7, Gr. 60Cr4V2, IRS Specification R2 & RDS(
Specification WB01-HLS-94 (Rev.1).

9.4.8ELASTOMERIC PADS: If the top or the bottom plates or intermediate plate in case of side bear
pads show any crack in service.

(@) If any crack of more than 50 mm is developed at any surface of rubber.

(b)  If a bond failure giving way more than 40 mm in any direction is developed in
service.

(c)  When in free condition, the pad has taken a permanent se&t ofdér given

below: -
Type of Pad Nominal Dimension Dimensions after
permanent set
Elastomeric pad 46 mm 42 mm
Side Bearer Rubber Pad 114 mm 109mm

9.4.9ADJUSTMENT OF CBC/BUFFER HEIGHT: To maintain CBC/Buffer Height within

Permissible Iimits following packingo6s sha
of Casnub Bogies:
>r. | Type of Bogie Wheel Dia | Type of Bogie Wheel Dia
No.
12 mm thick packini 37mm thick special
1. Casnub 22W (R) 910 packing
Casnub22W(M) 954 Casnuk22W(M) 930
Casnuk22NL 954 Casnuk22NL 930
Casnub22NLB 954 Casnub22NLB 930
Casnub22HS 954 Casnub22HS 930

NOTE: 37 MM Thick special packing is not required for Cas@@lV Retrofitted) Bogie due to
useof worn out wheel from initial stage.
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9.5NEW WAGON NUMBERING SYSTEM :

The new wagon numbering system is being done
vide letter Number. 2000/M (N)/60/2/wagon census dated 4th July Z®@3wagonnumbe shall
consist of 11 digits. First two digits will indicate types of wagon, next two digits will indicate owning
railway, next two digits will indicate year of manufacture, and next four digits will indicate individual
wagon number and the last digit woké a check digit. Brief is as under:
CcicC2 C3C4 C5C6 C7C8C9C10 C11
Type of stock Owning RIyYr. of Mfg. Ind. Wagon no. Check digit

9.5.1 Procedure of Check digit is calculated as under:
U Stepl. Add all the character in the even number (S1)= C2+C4+C6+C8+C10
U Step2. Multiply S1 by 3=3S1
0 Step3. Add all the character in the odd number (S2)= C1+C3+C5+C7+C9 (Except check
digit)
U Step4. Add 3S1 + S2 =54
U Step5. Round this total uptnext multiple of 10.

Now Check digit is the number required to be added to roundup to the next multiple of 10. If the to
in S4 is already a multiple of 10, then the check digit will be Zero.
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10.1

10.2

10.3

UNIT -10: BOGIE MOUNTED BRAKE SYSTEM FOR FREIGHT STOCK

INTRODUCTION

In the air brake system, a lot of developments have taken place such as bogie mounted Air br
system, Twin pipe air brake system, Automatic load sensing device etc,.

Recently,Bogie mounted Brake System (BMBS) has been introduced for freight stock. The detai
and maintenance of BMBS are given in this handbook.

DESCRIPTION OF BMBS

The Bogie Mounted Brake system (BMBS) equipment consists of a transversely mounte
pneumait Brake Cylinder with a selfontained, double acting slack adjuster, two brake beams,
and twobell crank levers and interconnecting push rods. The hand brake arrangement is availa
as a mechanical model with two flexible handbrake cables. The pnewralte Cylinder is 10" in
diameter for application with high friction brake shoe (K type) on casnub type bogies. The syste
consists of a unique design with two pneumatic Brake Cylinder (one per bogie) to deliver reliak
braking performance and is lightuveight. It fits into CASNUB bogie and uses 58 mm thick brake
shoes.

Brake cylinder contains an integral double acting slack adjuster, which provides optimal brakir
force and minimizes shoe & wheel wear. The design is with high strength and minineabbeak
deflection.

— REPLACEABLE BRAKE HEAD

. PUSH ROD
<~
CLEVIS PIN

SECONDARY BEAM — [ k\ \ N

— BELL CRANK LEVER

S BRAKE CYLINDER

PISTON STROKE INDICATOR

4 I T N
s o “;’ WS
EYE PIN— )\@ /\\l,\}:\’ PRIMARY BEAM
FIGURE -1

WORKING DESCRIPTION OF BMBS

During application, the air is introduced into the brake cylinder, which forces out the piston alor
the ram assembly. The brake cylinder is floating in nature, as result the brake cylinder exter
equally on both the sides. This extension of brake cylicdeses the rotation of the bell crank
levers on their pivot (which is on primary brake beam) and forces the push rod to move towards
secondary beam. This movement causes the secondary brake beam to move towards the wheel
apply force on the whe®l Simultaneously a reaction force is developed which causes the primar
brake beam (along with levers and brake cylinder) to move towards the wheels. The primary bre
beam continues to move until it touches the wheels and apply force on the wheels.
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Secondary \
Primary Beam
o

Brake Cylinder

Minimum beam deflection

push rod force act directly Secondary Beam
on Brake shoes and Wheels x
\ Primary Beam

7

Removable Brake Head
BOGIE MOUNTED BRAKE SYSTEM FOR FREIGHT STOCK |

Brake cylinder
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When the brakes are released, the air from the brake cylinder is exhausted to the atmospl
through the Distributor valve. The return spring inside the brake cylinder pushes the piston alo
with the ram assembly back to its original position. Tak trank levers rotate back, causing the
beams to move back to their earlier positions. The brake cylinder is equipped with a double act
slack adjuster. If there is any wear (Brake Shoe/Wheel) or any slackness in the structure, it will
automaticallycompensated by the built in slack adjuster which pays out to fill the gap.

10.4 SALIENT FEATURES
More Safety
Two nos. of 10" brake cylinders with inbuilt double acting slack adjuster have been used per wag
Along with this an automatic loasknsing device has been used for two stage braking (empty
loaded). This delivers optimum braking performance and h@aceases safety parameters.
Reliability
|l nstead of one 140 cylinder, two 100 cylind
increases the system reliability as in case of failure of one cylinder the wagon can be moved
another cylindewith the isolation of failed cylinder.

10.5 Advantages of BMBS:
1.1.1 ow Maintenance cost
1.1.2 Low Fitment cost
1.1.3 Low Pay load cost
1.1.4 Easy Retro fitment
1.1.5 Simplified Hand Braking Installation
1.1.6 Replaceable Brake Heads
1.1.7 Integral Double Acting Slack Adjuster
1.1.8 Patented Beam Design
1.1.9 Under Bolster Design

U BMBS is reduces bending loads in the beams, enabling the use of lighter structure with no
sacrifice in the performance. The brake cylinder is mounted parallel to the brake beams and
transfers forces through the bell cranks. This parallelogram design iespitway efficiency and
aligns the braking forces with the wheels, which reduces the shoe and wheel wear.

0 The system delivers optimum braking performance while minimizing weight.

0 The system can be easily fitted on any IR standard casnub bogie withoutymakin
modifications. This is a drop in fit system and does not require any special tools and training for
installation/assembly.

U To achieve uniform wheel loading, the loads are applied to the ends of the brake beam inste
of center.

U The system uses IRamdard 58 mm thick K type brake blocks.

U A replaceable brake head design permits the reuse of the beam in the event that the brake
heads gets damaged. Replacement of the brake head is quickly accomplished by removal of or
one pin.

U  The push rods are ptisned under the bolster. With this system the track clearance has beel
increased, as there is nothing under the spring plank of the bogie.
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U Instead of one 14" cylinder, the system uses 2 nos. of 10" brake cylinders per wagon, one p
bogie. This increasethe system reliability as in case of failure of one brake cylinder, the wagon

U can be moved on with other brake cylinder with the isolation of failed brake cylinder.

U The integral double acting slack adjuster of the brake cylinder maintains a consttamt pi
stroke resulting in uniform brake performance even as the brake shoes and wheels wear. The s
adjuster has a total make capacity of 500 mm, which will compensate for total combination of
shoe wear, wheel wear and clearance.

U Rescrewing of slack adjuster is automatic and can be done from the side of the wagon by a
pry bar.

0 All cylinders are equipped with an automatic piston stroke indicator.

U The hand brake systems uses two steel hand brake cables pulled through standaakéand
rigging as a means to apply the hand brakes. The cables provide a flexible and lightweight
interface to the hand brake actuator.

U Simplified installation and even shoe wear helps extend the turn round time between wagon
maintenance intervals.

U The ystem also has an automatic pressure modification (APM) devicé@iialve) for two
stage braking (empty / loaded). It is fitted between wagon under frame and the bogie side frame

10.6 SINGLE PIPE GRADUATED RELEASE AIR BRAKE SYSTEM

10.7

CUT OFF ANGLE COCK “BRAKE PIPE THREE WAY DIRT COLLECTCOR CUT OFF ANGLE COCK

BF HOSE

BF HOSE

COMMON FIFE BRACKET.

100 LTRS
AUXILIARY RESERVOIR

s = = =S

BRAKE CYLIDER 10 BRAKE CYLIDER 10"
FOR BOGIE 2 FOR BOGIE 1

WORKING PRINCIPLE OF BMBS HAVING APM VALVE
The brake system provided on the wagons with BMBS is single / twin pipe graduated relea
system with automatic two stage braking. Its operating principle is as follows.

Schematic layout of single / twin pipgraduated release air brake system as provided on the
wagons is shown in figures 6 &7. Brake pipe / Feed pipe runs through the length of wagon. Bra
pipes / Feed pipes on consecutive wagons in a train are coupled to one another by means of
coupling b form a continuous air passage from the locomotive to the rear end of the train. Bral
pipe is charged to 5 kg/énthrough the compressor of the locomotive. Brake pipe is charged to -
kg/cn? through the compressor of the locomotive. Feed pipe is chavdgekig/cnd.

The wagons are, provided with automatic pressure modification (APM) devi6@ kalve to cater

for higher brake power in loaded condition instead of the conventional manual empty load devic
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10.8

10.9

With the provision of this, brake cylinder presswf 2.2 + 0.25 kg/cfis obtained in empty
condition and 3.8 + 0.1 kg/chs obtained in the loaded condition.

To obtain this a change over mechanism, APM whd@ene and side frame of the bogie. The
mechanism gets actuated at a-getermined change owveveight of the wagon and changes the
pressure going to the brake cylinder from 2.2 + 0.25 k§/wm3.8 + 0.1 kg/crhin case of
changeover from empty to loaded and vice versa

BRAKE CYLINDER -100 D4 A.

10" BRAKE CYLINDER 10" BRAKE CYLINDER
(Without hand brake) (With hand brake)

The builtin slack adjuster compensaties the wear of brake blocks during the brake application
through equivalent pagut. For payingn, a pry bar is applied between the brake shoe and wheel
and the rigging is pushed in.

The brake cylinder has got a double acting slack adjuster as athesatttuator of brake cylinder
will continue to move out till all the slack in the system is take care off and reaction force of th
wheels is encountered. This ensures that every time every time the brake application takes pl;
sufficient brake force idelivered on the wheels.

The brake cylinder compensates for any change in gap between brake block and wheel through
inbuilt slack adjuster. Therefore it maintains a constant gap between the shoe and wheel and he
a constant piston strike. The slaaffjuster works in both the condition whether there is an increase
or decrease in gap. Since the brake cylinder maintains a constant piston stroke, there is no nee
measure the piston stroke time and again.

There is an indicator on the brake cylindeishow the "APPLIED" or "RELEASED" condition of
the Brake Cylinder. Don't hit the indicator, it may retract slowly. Hitting can bend / damage th
indicator.

The brake cylinder has slack adjustment of 500 mm which could compensate of brake block weal
48 mm (From 58 to 10 mm) and wheel wear of 47 mm (i.e., wheel dia reduce from 1000 mm to 9
mm).

The brake cylinders used on the bogie mounted brake syseeof &vo types; with hand brake
cables and without hand brake cables. The brake cylinder with hand brake cables are used
interface with the hand brake arrangement on the wagons.

APM Device (EF50 valve)

APM device is interposed between bogide frame of casnub bogie and the under frame of the
wagon. It is fitted for achieving-&tage load braking with automatic changeover of brake power.
Only one APM is required per wagon. It restricts the brake cylinder pressure coming from tt
Distributor valve to 2.2 £ 0.25 kg/cm2 in empty condition of the wagon and allows the brake
cylinder pressure of 3.8 £ 0.1 kg/cm2 in loaded condition of the wagon. The sensor arm of t
APM device comes down for sensing only during the brake application.
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The complete movement of the sensor point is 104 mm. The first 80 mm of the sensor po
is for the loaded zone and the balance is for the empty zone. The deflection of the bogie from t
to changeover weight is added to 80 mm to arrive at the total nemteshthe sensor point to be
adjusted on the wagon. The gap between the sensor point and the bogie is to be measured &
point it touches the top surface of the side frame. Also ensure that the sensor point touches in
middle of the side frame.

It has an indicator to show the empty or loaded position. Whenever the indication is "ON
i.e., it is showing the orange colour, it is indicating the empty condition with brake cylinde
pressure of 2.2 + 0.25 kg/émWhen there is no indication in the indigatit is loaded condition
with 3.8 + 0.1kg/crigoing to the brake cylinder. It has a quick connect socket to connect the gaug
to the check the pressure through the pressure gauge.
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UNIT -11: SWING MOTION BOGIE

11.1 INTRODUCTION

CASNUB bogie as freight truck is introduced in Indian Railways in the year 1981 under
BOXN Wagon. Before this, it was tested in 1972 under BOI wagon. Since then casnub types
bogies are used as freight trunk in Indian Railways for enhancement of spe@deimention
pay to tare ratio and low maintenance.

A contract between M/s ASF KEYSTONE Inc. USA and Indian Railways has been made
to supply of track friendly bogie with transfer of technology. This is a two axle three piece cas:
steel bogie. The bogie is designed in such a manner that pivoting jaliatveato provide swing
motion feature. The side frame, Bolster and transom are design for 32.5 t axel load. They will
apply 25 t axle load bogies its capacity can be elevated to 32.5 t axle load by changing its sprin
nest of suspension.

11.2 SALIENT FEATURE OF SWING MOTION BOGIE :-
11.2.1 Two axle three piece cast steel bogie.

11.2.2 Swing motion feature.

11.2.3 Maximum swing of bolster 32mm in two stages.
11.2.4 Speed 110 KMPH.

11.2.5 Pivoted surface between the psthl and adopter.
11.2.6 Pivoted surface between the spring seal and rocker assembly.
11.2.7 Bogie Mounted brake system.

11.2.8 Spring loaded constant contact side bearers.

11.2.9 Wheel base 1880 mm.

11.2.10 Journalcentre2248mm.

11.2.11 Diameter of wheel 9666m (new) & 920 mm (old).
11.2.12 Bottom of centre pivot hght from rail level 635.7 mm.
11.2.13 Height of Side Bearer from rail level 774.3 mm
11.2.14 Bogie Stiffness715.16 kg/mm.

11.3  Axle and Bearing

1131 Type of Bearing AAR Std. c¢class AMO 7
11.3.2 Axle Aar M 101 Grade

11.3.3 Journal size 165.2 mm Dia.

11.3.4 Journal Centre 2248 mm

11.3.5 Adapter atype Class M

(@)}
<.

11.4  Wheel

11.4.1 Diameter of the wheel 965 mm.

11.4.2 Condemning diameter 920 mm.

11.4.3 Wheel profile WWP.

11.4.4 Rim thickness 127 mm.

11.4.5 Flange thickness 28.5mm.

11.4.6 Condemning flange thickness 23.8 mm.

56



11.5 Swing motion mechanism

11.5.1 Swing motion bogie design has two stage lateral suspensions.

11.5.2 Pivoting surface between the pedestal and the adopter.

11.5.3 Pivoting surface between the spring sheet and the rocker assembly.

11.5.4In this arrangement the wheel getsalgpled from the mass of the wagon and ven flange
heats the rail, the mask behind the contact is the mass of the wheel and not the mass of
hole wagon.

11.5.5 Lateral force between wheel and rail also wheel and rail weaed@teconsiderably.

11.5.6 Point of application of lateral forces is lowered from the height of conventional bolster
gives to the height of spring sheet, reducing the wheel uploading considerably.

11.6 Advantages of Swing Motion Bogie
11.6.1 Improves Curving Performance.
11.6.2 Improves Ride Quality.

11.6.3 High speed Stability and Ax®-Rail alignment.
11.6.4 Reduces Rolling resistance.

11.6.5 It provides a longer bogie and rail life.
11.6.6 Excellent wheel load equaiig ability.
11.6.7 Increase Velocity.

11.6.8 Reduce Wheel Wear.

11.6.9 Prevent Hunting.

11.6.10Reduce Track wear.

11.6.11Reduce Component wear.

11.7 Extra earning per wagon per year due to increase in pay load.

Parameter. BOXN 25M with ASF Bogies
Addition pay load compared to BOXNHL (In tonng 7.022

Load KM/Wagon per day. 184.5

Increase in NTKM per day per wagon. 1296

Increase in NTKM per year per wagon. 473040

Earning per NTKM of Revenue earning traffic | 0.939

Rs.)

Extra earning per year per Wagon (In Rs.) 444185

Total earning/saving for IR if Weight of all wagons is increased by 7.022 t
11.8 BOLSTER

Particulars. ASF CASNUB

Weight of Bolster. 720 Kg. 565 Kag.

Centre Pivot Bottom. | Integrated Riveted

Material. M-201 Grade B+ | AnnexureVIll of WD -17-
casnuk22HSBogie.

UTS. 552 Mpa . 500 Mpa

Yield Stress. 345 Mpa. 300 Mpa
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11.9

SIDE FRAME
Particulars. ASF CASNUB
Weight of Each Frame. 420 430
Jaw M Class E Class
Material. M-201 Grade B+ AnnexureVIll of WD -17-
CASNUB-22HSBogie.
UTS. 552 Mpa 500 Mpa
Yield Stress 345 Mpa 300 Mpa.
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UNIT -12: BLCWAGONS

12.1DESIGN FEATURES OF LOW PLATFORM CONTAINER FLAT

The design of flat car for carriage of ISO Containers has been developed carefull
since the containers are geometrically awkward loads and maximum speed of the linear trains
an important factor unlike the normal freight trains. It is important tleasite of container. It is
seen that height and length of the containers have been continuously increasing in the last t
decades and are likely to increase further. Therefore, the flat car design should cater for su
changes. At present container flagpe BFKI are being used for the Inland Movement of 1ISO
containers on B.G system of Indian Railways one of the difficulties with the movement of serie
ISO containers of 8' 6" height is that it infringes the standard moving dimensions on the B.(
system. Hwvever, special dispensation has been obtain to permit unrestricted movement of the
containers. Meanwhile International Organization for the standardization (ISO) adopted 9'6
height containers for International movements. A detailed study of the inmmicatt carrying
these size containers reveal that:

It infringes the max moving dimensions of standard 'X' class engine by 254 mm
vertically 533 horizontally. It is not permitted to run at speeds more than 75 kmph. It will be
treated as on Over DimensalrConsignment (ODC).In addition to above shortcomings this flat
is not of optimum design and not energy efficient and has been payload to tare ration of 2.24
was therefore considered necessary to design of low platform container flat to remove tr
disability caused by classification of such wagons as ODC. The low platform container flat being
manufactured by M/S. Hindustan Development Corporation of India Ltd. 'CONCOR' has
following salient features:

U Minimum platform height of 2009 mm for carriage oaximum height/ISO container of
2896 mm.

U Pay load to tare ratio of 3.37.

U A new hybrid design of bogie frame and bolster in order to bring down the platform height of
container flat.

U Use of 840 mm dia wheel to achieve low platform height.

U Use of new corept of bogie suspension design to achive 100 kmph operational speed.

U Use of spring loaded side bearers sharing 90% of the load under air condition to avoid things
U Use of air brake system.

U Use of multiple car units each having 'A' and 'B' cars with ABRype center buffer coupler
o raised ends of 'A’ cars and use of slack less draw bar system on the inner ends of 'A' cars
and on all 'B' cars.

U Use of modular design of 5 cars unit will also ensure flexibility of operation and result in
substantial saving in energy with improved pay load to tare ratio.

12.2 SPECIAL FEATURES OF BLC WAGONS :-

U These wagons are designed to carry ISO containers with a height of 2896 mm@B@ion
load.

U These wagons are manufactured in multiple units. Each multiple units consist of two A
CARS and three E£EARS.
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oy A-CAR B-CAR B-CAR B-CAR __ACAR

86 00 66 00 00 00

U The buffer height of Outer end ofBAR is 1105mm ad at the inner end is 845mm.

TO_ | A-CAR
1105 MM

T
OO Q) Bestm

U Both the ends of B£ARS are having a buffer height of 845mm.
B-CAR

WO OO e

oy A-CAR

ﬁACK FREE
O O O O COUPLER

U Both the ends of BEEARS are provided with Slackless couplers.
SLACK FREE

B_CAR COUL*LER B'CAR

00 00 00

UThe overall sl ack i n SI ck |l ess c
compared to a slack of Il 6 in th

a oupl ers

7 e standa

U These wagons provided with automatic twisting locks. These locks are designed to lock the
confainers with the wagons with a force of 600 kgs. It unlocks the container from the wagon
with a force of 1000 kgs.

U A formation can be formed with 9 multiple units with 45 wagons. The length of each unit is
69 meters approximately.
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12.3UNDERFRAME DESIGN: The underframe is a light weight all welded skeletal

design for an optimum tare to pay load ratio. In order to reduce the tare weight and optimize
the design of container copper bearing high tensile steel to I1S:8500 Fe570B is used.
COUPLER :If single ca unit of low platform container flats have to be built the two ends of
underframe will have to be raised for accommodating the coupler with specified coupling
height of 1105 mm. The space required to accommodate the couplers of 1105 mm will thus |
not awilable for accommodating the ISO containers. Consequently the length of the wago
will increase by 3000mm. This will turn reduce the no. of wagons on a loop line from 42 for
existing BFKI flats of 38 resulting in loss of capacity. Due to extra lengthwaight of the
wagon also will increase considerably which will turn result in extra energy consumption.
Further use of individual wagons having their two ends raised is technically not desirable
because of the eccentricity between the draft line anddhiee of the underframe momentary

of loading of certain wheels would take place, when the tractive effort is applied suddenly b
the locomotive and this would happen on all the wagons. In order to overcome these dra
backs, concept of multiple car unitsing standards CBC at a height of 12105mm at the two
ends of each unit to facilate coupling with the locomotive and slack free draw bar system :
lower level in between intermediate cars was the only acceptable solution.

The basic object of using thiystem is to reduce the amount of slack within the train as
compared to normal CBC coupling mechanism. The reduction of this free slack provide:
many benefits over a conventional coupling.

Reduction of accelerations, decelerations and impact loadingcthgp@n the loading.

This helps to minimize lading damage.

Reduction of impact forces that act upon the 3 car structure as a result of tHisckse

Reduced car maintenance cost as result of induced impact loading on the car structure
d componets.

Greatly increased riding quality, lesser damages to the track.
Elimination of free slack reduces abuse on the car structure.

Slack free draw bar system comprises of key stone. Mini gear, Mc Conway & trolley
drawer, Standard AAR Yoke and indigenously developed striker casting.
.5 BOGIE DESIGN: Cast steel bogie design for low platform container flats, is basically

a three piece planked bogie with secondary coil spring suspension and load proportional frictior
damping and AAR Cartridge bearing.

BOGIE FRAME DESIGN:

Adoption of 840 mm dia whedbecame necessary to bring down the height of
Container flat as far as possible. This has brought down the height of the platform by 80m
in comparison to the wheel diameter of 1000mm provided on the existing BFKI Containel
flats. Critical problems such aminimum clearance between the bottom most point of the
bogie and rail level permitted under worst condition i.e. 102mm, and height of the bolster ec
have been taken care of. A design of bogie frame with 2000 wheel base and completely ne
design of bolter is used. All these exercises have resulted in reduction in the height of the
centre pivot from the rail level from 932mm on the existing BFKI container flats to 729mm
on the low platform container flat, thus saving 203 mm in the vertical directiondd3ign
thus ensures a vertical clearance of 17mm with the maximum moving dimensions of standa
60X6 class | ocomotive when 9660606 (2896 mm)
are loaded.

61



. SUSPENSION DESIGN New concept of suspension design softer under tare and suffer
under gross loaded condition has been adopted. The two stages vertical suspension was
necessary to provide higher static deflection in empty condition, so that springdifig in the
emptycondition lies within limits. Vertical suspension in loaded condition is stiffer on account
of the constrain of limit of buffer height variation. Keeping in mind the space available for
accommodating the springs, the design in such that the stress [thaskpring in the dynamic
condition is within limits, beside sufficient residual deflection. In addition, load proportional
friction damping arrangement with sufficient damping force is provided. To achieve this snubbe
springs are made stiffer but at tteme time the stress level under dynamic load are not high and
also sufficient residual deflection is available. Which gives better fatigue life of the spring. As
result vertical damping factor is increased to 0.25 as compared to that of BFKI Contajoar wa
which is 0.15. This optimization of suspension design lead to higher safety margin against

derailment.

[I. ELASTOMERIC PADS:

U Elastomeric pads basically provide flexibility in lateral mode at the axel box
level and this reduces wheel wear tendency.

U A stiffer elastomeric pad reduces the uncontrolled lateral vibration at primary
level which eliminates the hunting tendency.

U Elastomeric pads are made stiffer without increasing the hardness of rubber s
that the fatigue life do not deteriorate.

U The exent of stiffening is kept as low as possible so that wheel wear is not
affected as much,

U The longitudinal clearance between elastomeric pads and axle box crown ic
eliminated for effective functioning of the pads.

V) LOAD DISTRIBUTION : The weight dstribution between centre pivot and side

bearer has been optimized to avoid hunting 90% of the load under tare condition is
borne of the two side bearer of spring loaded design. The spring loaded side bearer
arrangement (refer figure 2) is having a digtisdvantage of retaining the load
distribution between centre pivot and the side bearer irrespective of manufacturing
inaccurate as well as condition of the wagons (new or old) only 10% of the tare weigh
will be borne of the centre pivot which will alsansfer the full pay load under taken
condition.

12.6 AUTOMATIC LOAD SENSING DEVICE

Low platform container flat is fitted with two stage automatic load sensing device in eact
of the bogie. Initial pressure of 2.2 kg/ cm2 is set under the conditlearance between
operating value and buffer is adjusted such that it operates when gross weight crosses
tonnes. At this changeover weight pressure in the brake cylinder raises to 3.8 kg/cm2.

The Brake system of BLC wagons are designed in such a \a&y th

i The DV admits the maximum of 2.2 Kg/cm2 air pressure to Brake cylinder when the
wagon is in Empty condition and the Maximum of 3.8 Kg/cm2 in Load condition.
1 There is a provision of Load sensing devise duly eliminating the mechanical devise of

Load Empty Box. This purpose is serving by two stage DV(C3W2)
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BLC wagons are provided with special type of DV which admits the maximum BC
pressure of 2.2 kg/cm2 during the application of brake,

In the absence of the provision of additional pipe line connefitbom Auxiliary
Reservoir to Common Pipe Bracket.

BP Line

2-2 Kg/(mz

This special type DV admits the maximum BC pressure of 3.8 kg/cm2 during
application(Loaded train), when the air is admitted from Auxiliary Reservoir to DV
through additional port of Common Pipe Braclegtart from the normal connection from
DV to AR.

This is achieved by introducing the additional pipe line from Auxiliary Reservoir to
Common Pipe Bracket of DV.

From the above it is understood that :

BP Line

To obtain the maximum of 3.8 kg/cm2 of pressure @) Bhe DV requires an additional
input pressure of air from AR to DV to sense the DV in such a way to admit the
maximum of 3.8 Kg/cm2 BC pressure.

And the Maximum BC pressure can be reduced from 3.8 to 2.2 by cutting off the
additional input air from ARa DV.

Load sensing devise (LSD) is introduced in the additional pipe line and it acts as a switcl
to admit/cutoff the input air from AR to DV depends upon the condition of wagon.
POSITION OF LSD when the wagon is in EMPTY

There are three ports availabheliSD (i.e. inlet port, outlet port & Exhaust port)
Inlet-port is isolated from outlet port
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1 Outlet port is connected to Exhaust port

IBE Eaimne

2. 2 K=/ cxm®

ASTFr bolted in Top Bolstex

& moves dovwsmn on load

o

Bottom sprims

planik (SGxed)

POSITION OF LSD when the wagon is in LOAD

1 In-port is connected to outlet port
9 Out port is disconnected from Exhaust port

BF Line

condition)

Plunger ( in
applhied ﬁ

Botftom spring
plank (fSxed)

On load. thhe ESTP homsing comes dowmn and the plunger is seftaimng tomnchesd
against the fixed boffom spring plani and the plunger dZeis lifted
mpward inside the LSEF honsins.

Necessity of EXHAUST PORT in LSD

1 When the containers are unloaded, the wagon becomes empty and the plunger of LSD
gets released and thelet port is disconnected from ottt port , thereby further supply
of air from inlet is cutoff.

i But the air which was admitted earlier in the outlet pipe when the plunger was in lifted
condition (on load) remains in the outlet pipe and which may still sense the DV to admit
the maximum BC pressure of 3.8 instead of 2/2ik@ even in the plunger is in
released position.
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To exhaust the available air in the outlet pipe, exhaust port is necessary when the wagoi
gets emptied (i.e. when plunger of LSD gets released)

BP

AR

.  cPB
Exhanst | ! "

l DYV l
2.2 Kg/cm?

LSIP without Exhaust port

{{Exhaunst l -]
2.2 Kg/em?

LS with Exhanst port

Planger ( in
released
condition)

Plunger ( in
released
19 mm condition)
sap
Bottom spring
plank (fixed)

As there are two CASNUB bogies in each BLC wagon, botlhdgges are provided with
LSD duly securing the LSD by bolt & nuts at the Top bolster.

Bottom spring
plank (fixed)

BP Line
Exhaust
out)
LSD
in
1
cPB
Plunger ( in : "] Plunger ( in
released released
condition) condition)
2.2 Kg/ cm?
19 mm 19 mm
sap sap
Bottom spring Bottom spring
plank (fxed)

plank (fixed)

Necessity of DOUBLE CHECK VALVE

=

It is possible to load two containers on one BLC wagon.

There are possibilities to one of the LSD plunger to get applied due to therame

side container and this LSD may supply the air from AR to CPB of DV.

Since the outlets pipes of both the LSDs are commonly connected, the air in the one of
the LSD6s outlet pipe is sent out throu
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L S D@glunger is in released condition and causes for pressure drop in loco.

BP Line
AR
J Air is exhausted due to
. commeon jnnction point
~H (il Exhanst
Exhaust Junction point s ﬁ i
°_'“D] == LS
LSD
3 im|
in
1
@ cPB }
Plhinger: (o - xl-’elleas:( i
applied | ) I D0
condition) DY condition)
FUTNCIESEERICRY 19 mm

Bottom spring

plank (fixed) sap

Bottom spring
plank (fixed)

To overcome the said problem, one Double check valve is provided at the common
junction point to admit the air only from the LSD which is in applied condition duly
isolating the patlof the other LSD which is in released condition (i.e. one LSD functions
on load and one LSD functions on Empty)

In the Double check valve, there is a floating plug inside the housing which moves
horizontally and it closes one of the end due the air pressuthe other end.

BP Line

J

> mar= ¥ L Exhaust
Exhaust Junction poimt E| s
pil) out| »
LSD =
o Awn |
Y

i pr
Plansger ( in

released

Plunger (in

applicd i i3
condition) Ll condition)
Double check valvle
e 15 e
Bottom spring
plank (fixed) v/ e —————
& [ Ll 5 Bottom spring
3 kg/cm? plusg plank (fixed)
o
£
a
E
>

Necessity of Pressure Reducing Valve:

Double check valve admits air to DV only because of difference of air pressure acting on
the floating plug.

When two containers are loaded, both the LSDs start function on load criteria and admit
the air of 5 kg/cm2 on both the end of the double check valve.
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Double check valve prevents sending of air pressure to DV as the position of floating
plug will be in reutral condition.

position of check valve when both LIS
are in applied condition
BP Line

Function point

Y

Plunger ( in
applied
condition)

Double check valvle

S ——— = Bottom sprimg
f,“ﬁl'fm(:i‘;::)g E :‘:;:ghnﬂ ] plank (fixed)
5 kg /om® 3 kg/em®

No air

To overcome the said problem, one pressure reducing valve is provided in between the
double check valve & the out let of any one of the LSD.

This pressure valve is set to the output pressure of 4 kg/Cm2.

It means that the air receivédm one side of the LSD to Double check valve will be 5
Kg/cm2 and the other side of the LSD to Double check valve will be 4 kg/cm?2.

This causes the pressure difference over the floating plug and the 5 kg/cm2 air will be

admitted into the CPB of DV.
\\I:x/_ g

applied
condition)
Double check valvle
g Bottom spring
== Floating > <
plank (fixed) I Plos :l ] planic (hoced)

3 kg/cm? 4 ke/cm?

BEPFP Line

o/ e

AUTOMATIC TWIST LOCK

In order to minimize the manual operation automatic twist locks of M/s Holland and co.
USA is fitted on low platform container flat for securing the containers. (Unique feature
of this lock is its locking and unlocking is automati®adii of spindle head are so
designed that while lowering the container, lock automatically operates the moment o
force of 600 kg is exerted by the container. For fitting the container from the containel
flat a force of 1000 kg is required for the Idckoperate.
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12.8 COMPARTIVE FEATURES OF BLEBFKI
S.NO FEATURES BLC BFKI
01 Wagon Unit Consist of 5 wagon 2 Nos. | Single Wagon
A-CAR+3Nos. BCAR
02 Platform Height from 1009mm 1269 Wagon
RL
03 Unit of Wagon Length ove A-CAR 13625 mm BCAR 13716mm
Head Stock 12212mm
04 Tare A-CAR 19.1t BCAR 20.5t
18.1t
05 Pay Load 61.t 48.t
06 Wheel dia 840/780mm 1000/906mm
07 Type of bearing Tapered two row Cartridge | Tapered two row
bearing cartridge bearing
08 Speed 100kmph 75kmph
09 Coupling CBC & Slack less Draw bar| CBC
10 Twist Lock Automatic Manual
11 Empty/Load Device Two stage automatic Manually
pneumatically operated leverage
12 Side Bearer Arrangement| Spring loaded side bearer | Rubber bonded
arrangement
13 Suspension Two stage suspension Single suspensiqg
14 Rake carrying 45 Wagons 42 Waggons
capacity/Rake Length
15 Brake System Air Brake Vacuum Brake
16 Brake Cylinder Pressure | 3.8 Kg/CM Sq. in loaded
2.2 Kg/ICM Sq. inempty | --—----------

129 CAST STEEROALECCH o

12.9.1INTRODUCTION

The cast steel low platform container flat bogie comprises of two cast steel side frames
and floating bolster. The bolster is supported on the side frame through two nest of spring
which also incorporate a load proportional friction damping. The sideebaare
connected by a fabricated mild steel spring plank to maintain a bogie square. T he gener:
arrangement of the bogie fitted with tapered cartridge bearing

12.9.2SALIENT FEATURES :The salient features of the bogie are:

i
i

i

Gauge
Axle load
Wheel diameter

Wheel base

BOGI E

1676mm
20.3T

840mm (new) &780mm(condemning)

2000mm
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Type of bearing American association of railroad
Cartridge tapered roller bearing

a Jaw (60*110) wide jJaw

U Distance between Journal centre2260 mm

U Distances between Side Bearers 1750mm

U Type of side Bearer Spring loaded

U Type of pivot Flat

U Anti-rotation features Antiotation lugs have been provided between bogie
Bolster and side frame.

U Type of Brake Beam Unit type fabricated Brake Beam

U SPRINGS: The bogie is fitted with two groups of long travel helical springs nests.
The spring groups per bogie are as under: 20.3t 14 Outer 12 Inner 4
Snubber

12.9.3DAMPING : The suspension is provided with load proportional frictionalgagm

arrangement with the help of a cast steel wedge supported on the snubber springs.

12.9.4SIDE BEARERS: The bogie is fitted with spring loaded side bearers having 90% of

load under tare condition to avoid hunting.

12.9.5BRAKE BEAM : The bogie is fitted with unit type brake beam. The brake heads are
integral part of the Brake Beam which slide in the guidétya¥ the Side Frame. A spring
steel wear liner is provided in this with a centralizing feature.
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UNIT -13: FREIGHT TRAIN EXAMINATION

SR e Yo
NORTH WESTERN RAILWAY
U BaTerd, SR
HQ Office, Jaipur
Fax No. +91-141-2725903
L No. NWR/HQ/Mech/C&W/Frt./8 Date 23.07.2015
- T-2/Goods/216/12 '
Joint Procedure Order
Pattern of Freight Train Examination on North Western Railway
This JPO supersedes all earlier versions and come into force with effect from
R30I 201 S
1. GENERAL
1.1 Types of examination
) ' The following types of examination of freight trains will be conducted i in North
Western Railway
(1) . Intensive End to End Examination
(i1) BPC revalidation
‘(i) Premium Examination
(iv) Close Circuit Examination.
(v)" Departmental Train Examination.
1.2 Train Examination Points on NWR.
SL | Div. | Station Stock Type of examination Circuit
1] All MD BCN CC, Premium, Intensive
BCNHL CC, Intensive, BPC.
Revalidation, .
BLC,BLL | CC, BPC Revalidation
Others Intensive, BPC
Revalidation
) . BOBYN DMT Examination
24 il 1IP ICD/KIIP/PALI BLC - | CC, BPC Revalidation
3] ICD/ALIK/MNDV | BLC CC, BPC Revalidation
4. FL BOBYN - | DMT examination
5. | BKN | SOG BOBYN DMT examination
6,1 |JU | MID | BOBYN DMT examination

1.3 MD depot will do ROH of .BCN, BCNHL and BOBYN from the stock
examined at the yard and that received from other points. POH marked from the
same stock will go to Ajmer Workshop.

1.4 SBI/WR will do ROH of all type of BLC and BLL from the stock examined at
MD, PALI & MNDV and POH marked from the same stock will go to KOTA_
workshop.
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_Kor CC rakes (BLC/BLL, 6000km/30 days)
‘ ik This BPC is valid O E0 ot i (mention date) ‘ ,
(Rake should be moved towards base depot before laps of validity )

2. GDR Check
2.1  GDR check will be done of only that rake which is due for examination and the

next TXR point is still 250-300 kms away with endorsement in BPC. (Rly.Bd
No.2000/safety (A&R)/19 /35 dt. 28.07.09) :

2.2 GDR check is not required when the Premium/End to End rake has a valid BPC

or in case of an invalid BPC, when the next TXR point is less than 250 kms
away. ' :

2.3 GDR time should be restricted to 30-45 minutes.

2.4 Normally no rake should run with open doors. However in case of BCNHL

rake, proper closing of doors must be ensured before starting the train.
‘3. INTENSIVE END TO END EXAMINATION

3.1 The rakes should normally be intensively examined in empty condition except
- when back loading of rake has to be done at station/siding. 1l

3.2 The BPC of empty rake may have no destination mentioned, but after loading
the empty rake, the Operating staff (Commercial staff, if no operating staff is
posted at that station) will ensure that the destination of the loaded trains is
clearly mentioned on the BPC and the samewill then become valid up to such
destination. : :

3.3 Driver will not move the loaded train from the loading point unless the
destination is clearly mentioned on the BPC. :

3.4 The BPC of a loaded train without destination mentioned on it will be
considered as invalid.

3.5 The movement of empty rake/back loaded rake from the unloading point to
the first freight train examination point will be permitted on GDR certificate for
. which the following instructions should be followed.

3.5.1 Driver and Guard must ensure air pressure continuity before starting.

3.5.2 Guard and Driver will ensure that there are no loose or missing fittings in
the under gear (such as brake blocks, safety brackets, draw gear pins/brake
gear pins etc.) which may endanger the safe running of the train.

3.5.3 Driver and Guard will then prepare the memo jointly on a plain sheei in
triplicate and both Driver and Guard will sign it. The Driver and Guard
will retain one copy each and third copy will be handed over to Station
Master. :

3.6 Brake power certificate shall become invalid if the rake is stabled in an
exam'inatlfon yard for more than 24 hrs.

3 (L
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4. BPC'REVALIDATION

4.1 ' In case offered rake is CC rake of any other base depot, only intensive
examination is to be conducted on such rake for one trip (maximum 7 days from
date of such examination or date of expiry of original BPC, whichever is earlier)
for loading to specified destination and onward movement as empty to the CC
base depot.

: 4.2 A rake at other than its nominated mother CC base, it is essential that in case of
sick marking, the examination point have to try for in-situ repair and as far as
possible also replenish the sick wagons.

4.3 Instead of issuing fresh End to End BPC, endorsement on the ongmal BPC isto.
- be made as under:- :

“The rake is intensively examined and BPC is revalidated for one uip for
Loading/ Unloading and after unloading the rake should be moved to Base

Station:  Date:  Signature of SSENE(C&W)

4.4 After revalidation of BPC loading unloading in such rake will be confined to the
destinations mentioned in para 4.3 above. Else the rake shall lose its CC
character

4.5 All the conditions shall applicable mentioned in Para-3 except issue of fresh
BPC. '

5. PREMIUM EXAMINATION

Premium examination is to be carried out on BOXN & BCN variant rakes. The
following instructions will apply to premium examination:

-5.1 * Premium rakes will be examined in empty condition only on Madar depot.
5.2 Premium rakes will be turned out with minimum 95% brake power.

5. 3 BPC issued for such prermum rakes will be valid for 12 days from the date of
issue. During this 12 days period, the rake will be allowed multiple
loading/unloading.

5.4 After each loading/unloading, the rake will be examined by Guard and Driver
before commencement of journey and observation will be recorded under the.
relevant columns of brake power certificate.
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5.5

5.6

-

In no. case Premium rake shall be offered for loading through bypass routes or
through yards which aré not nominated for examination. ‘ ‘

Any breakage of rake integrity by more than 4 vehicles should be brought to the

- notice of control immediately for eXamination at the next C&W point in the

direction of movement,

- CLOSED CIRCUIT EXAMINATION

- 6.1 BLC/ Container Rakes

6.1.3

-6.1.4

6.1.5
"Bitls

6.1.7

6.1.8

6.1.9

In the Close Circuit pattern, muiltiple trips are permitted with only one
examination, for which the following instructions are issued:-

The air brake Close Circuit rakes shall be offered for periodical maintenance
€xamination (PME) in empty condifion at the CC base depot only who formed
the CC rake originally. :

The BPC validity for Close Circuit rake is 6000km/30days which ever earlier.

In case the record of the distance covered by the rake is discontinugus or not
mentioned properly, the BPC will be deemed to be valid for only 15 days
from the date of issue. :

CC rakes will be turned out with 100 % brake power.

It is the responsibility of the crew to check that entries régarding distance are
clearly and continuously recorded. '

To avoid losses of CC rake Operating Deptt. will arrange to trace and offer the.
CC rakes to reexamination to base depot before laps of BPC validity.

- After each loading unloading, the rake will be examined by Guard and Driver
before commencement of journey and observations will be recorded under
relevant column of the Brake Power Certificate. '

It is absolutely essential that integrity of close circuit examined rake is

ensured during the multiple/round trip. However, up to 1 unit (5 wagons) may
be replaced by good examined wagons in the entire run between two PMEs.
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