Air Brake System

I ntroduction
In Air Brake system compressed air is used for ajray the
brake system. The locomotive compressor chaﬁem

pipe and the brake pipes throughout the len ain.

The feed pipe is connected to the auxn d the
brake pipe is connected to the b% r tipnothe
distributor valve. Brake applicati place dyppping
the pressure in the brake plpe\

Principle of operation \%plpe graduated release air
brake system.

(a) Charging e system
pipe throughout the length of train is chdrge
cvg compressed air at 5 Kg/cm2.

Q Feed pipe throughout the length of train is charged
with compressed air at 6 Kg/cm2.

« Control reservoir is charged to 5 Kg/cmz2.

» Auxiliary reservoir is charged to 6 Kg/cm2.




(b) Brake application stage
» For brake application the brake pipe pressure is

dropped by venting air from the driver’s brake \aalv

» Subsequently the following actions take place
e The control reservoir is disconnected % brak

pipe. \/
e The distributor valve connectﬂK iliary resarv
a

to the brake cylinder a e cylindetqnis

IS pushed outwards f\ tion of brakes.

* The auxiliary reserv however continuously

charged from e at 6 Kg/cm?2.

Brakerd %(@b
s o

e released by recharging brake pipe to 5
pressure through the driver’'s brake valve.
@e distributor valve isolates the brake cylindent
Q the auxiliary reservoirs.
* The brake cylinder pressure is vented to atmosphere
through DV and the Brake cylinder piston moves

inwards.
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Figure- SCHEMATIC LAYOUT OF TWIN PIPE GREADUATED RELEASE ATR BREAKFE SYSTEM

Description Reduction in B. P.
Pressure

Minimmum Brake 0.5 to 0. BEg/cm”

Application
Service Brake 0.8 to 1.0Eg/cm”
Application
Full Service Brake 1.0 to 1.5Kgfcm”
Application
Emergency Brake Brake pipe 1s fully
Application exhausted and 1ts
pressure reduces to
almost zerTo.

X -
Emergency application and working of Distributor valve

(C3W)

During emergency application the brake pipe pressar
reduced rapidly to 0 kg/cmby the driver's brake valve.




Because of this drop the position of the variousesawill be

as described below.

Main valve: With drop in BP pressure to 0 kg/exifferential

pressure acts across the large diaphragm. As_dt ribsu

e. This
pressure then gets a way to bra \ er thrdughing
e

device. The brake cylinder % ts charged whh t
compressed air. This pressu \ own as BC-messu

Limiting Device: T)'{g%(\\ary reservoir pressure which

entered into the sition of main valve noweentthe

auxiliary reservoir pressure at top por

hollow stem is moved in upward direction @ﬁ&s
check valve there by opening the pasiﬁgl r eafry

limiting deV|c gh the valve which is held apd-rom

Iimiting\% air pressure now enter the brakdinder.
C pressure rises to 3.8 kg/cm2 the umsvEnde

Whe@

o&e aphragm lifts the guide and the valvénatitottom of
the limiting device gets closed. Thus further emfyair into
the brake cylinder stops.

When the brake cylinder pressure reaches 3.8 kg/tns2

pressure i.e. BC pressure act on




* Top face of small diaphragm of main valve
« Bottom face of upper diaphragm of cut off valve

* Top (small chamber) of quick service valve

Now because of this BC pressure acting at mainevaall
diaphragm, the hollow stem is pulled down. %me
check valve at top comes down to close lap

t
position with the hollow stem closin@i\ entoy AR
pressure. \\c")
Cut off valve : In cut off val \t\e GOttom face of the upper

diaphragm is subjected’ ’&ressure because whvthe
guide is lifted. Al m&Xr portion of lowemaghragm is
subjected to %sure, which pushes the totdEnady
downwards. Thi tion closes the valve of cuwafte, there

by isola&@om control reservoir pressure.
vice

Quick

acts at the top of valve and control reservoir gues act at

Valve : In quick service valve BC pressure

top face of upper diaphragm. As a result the stemushed
down. The valve at the bottom gets opened. NowhasBiP
pressure inside the DV is at "O" kg/cm2 the residif




pressure from the bulb of quick service valve Wdw back

and vent to atmosphere with the BP line.

Graduated application

During graduated brake application the brake pge IS

dropped in steps by driver's brake valve. T nof
various valve assemblies is almost in the tobre as
during emergency application, bu&%rj ovement s

comparatively less. In the main wever agach

application the hollow stem a Qr% e lap postiih the

check valve. In addition to ing graduat@gleation

the bottom valve of nm'ﬁ\@ evice is held open d@bow
into brake cylinder. Whe@ B

pressure reaches /cm2 the bottom valve idiniegng
device gets %ﬂd Similarly at the time of fu#nsce
applicati e BC pressure reaches 3.8 + 0Oldmg&y
within ified time.

N

Manual releases Double release valve provides for

compressed air to

accelerated manual brake release, which is paatiguliseful
during shunting operation. A short pull on the legédouble

release valve is all that is needed. This actioenepthe




control reservoir release check valve, which isitheld open
by the locking rod. Venting of control reservoirdabgh the
open control reservoir release check valve bridgs main

valve to release position and exhausts the brakiedey

pressure through the hollow stem.
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Figure-CIW DISTRIBUTOR VALVE
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Passenger 66‘ ency alarm system consists of two

compo

(_)

enger Emergency Alarm Signal Device (PEASD).

» Passenger Emergency Alarm Valve (PEAV).

These two components in combination give an indioato

the driver that some passenger is in need to B®frdin. The




indication is transmitted from the coach when tlassgnger

pulls the chain

Passenger emergency alarm signal device

Passenger Emergency Alarm Signal Device (PEASDa is
manually operated pilot vent valve. It is opera gh
mechanical force exerted by pulling the ala clmovided

inside the coaches for emergency use

The passenger emergency a aI device ddeseed
any maintenance during n rV|ce except wheis i
found damaged or is dué@ riodic overhauling.
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Figure- PEAV and PEASD




Air braketesting parameters

Description of Test Eesultz Required Observation
AR Charging Time from 0 to 4.8 Eg t!:l:" 170+ - 30 sec for C3W
(Main Feservolr pressure = 7.5 Kg/ cm’) {170+~ 10 sec for KE )
CR Charging Time from 0 to 4 8 Egicm” 260+- 20 sac for C3W
iMiain Eeservolr pressure =7.5 Rg.-:zu]] {160+~ 10 sec for EE }
Laakage Test (Brake Heleass) Mo Leakage
Check DV Leakage by
Soap water onlv at joints.
FULL SERVICE APPLICATION & RELEASE
Brake Cylinder filling time from 0 to 3.6 Kg/cm” i to 5 seconds
Maximum Brake Cylinder Pressure 318 +-01 Epgiom’
Leakaze Test (Application) Check Leaksge m DV by | No Leskage
Soap water only at joints
Brake Cylinder Release Time from Max B .C. Pressure | 15to 20 Seconds
ie from 3.8 +-01Eg/cm’ to0.4Eg/cm’
OVERCHARGE FROTECTION CER pressure shomld not
(BP pressure 6 Kz cm mcrease by more than
) 0.1 Keicm” in 25 sec.
CE. overcharge reduction tast Crrercharged CR should
Orvercharge CR to 5.7 K_z-i:m" and pall double release ':"""m? A _. £
lever for 3 seconds. e or T Eglen
EMERGENCY AFFLICATION Single | Twin
pipe Pipe

Brake Cylinder filling Time from 0 to 3.6 I{.g'r_l'_rlJ

3to 5 Seconds

Maximum Brake Cylinder Pressure

38=01Egcm

Leakage Test(Emergency)
Check Leakage in D'V by Soap water only at joints

Mo Leakage

Brake Cylinder Relesse Time from Max B. C.
Presrure je from 38 =01 Egiom™ 1o (.4 Eglom’

15 1o 20 Seconds

SENSITIVITY & INSENSITIVITY

BP pressure drop at the rate of 0.6 Eg om’ m 6 |Brake should start
econds applyins within 1 Sec.
With 2 pressure drop stopped immediztely after the | Brakes must remam
oparation of Chuck Service Valve applied.

BP pressures drop of 03 Egfon® maximum i 60
seconds.

Brakes must oot apply,




