\_\ R h
T R en ety

BRAKE COURSE NOTES

CLASS 47

TRACTIN TRAINING CENTRE

STANIER HOUSE
BIRMINGHAM
NOV. 1979



BRAKING SYSTEMS

Diaphragm Operated,Hollow Stem,Valve. Fig.1

The working principle of these valves is adopted on many of the air onerated com
components fitted to the brake systems of locomotives amd vehicles,e,g,relay valves,
distrioutors,pressure limiting valves etc, It is tnerefore imcortant that the
principles of their operation is fully understood at this juncture, '

A typiocal example of tnis type of valve is the relay valve Fig,1.it's purpose being
to react to small contrellimg air "aignals rrom tue drivers straighv air valve

or locomotive distributor and pass a large volume of air which is required to
supply the numerous vrake cylinders on tue locomotive,

Operation
(a) Brakeg "OFF"

(b)

No air (signal) being supplied to chamber "D",the control valve spindle (1)
is at it's lowesat point hence tne brake cylinders are in communication with
atmoaphore and are of , T

Bfakes "M "and Lapped

Control air supply from the Drivers Straight air Brake (S,AB,) or distributor,
in the case of an automatic air orake arplication,enters chamber "D“,acts
against the control diaphragm (2) and 1ifts the control valve (1),

This achieves two ovnerations:=-

(1) "The hollow stem of the control valve(1) is sealed againgt the bottom
of the inlet valve(3). :

(11) The inlet valve(3) is 1ifted against the springs(4),

Main air,in chamber “4A-therefore passes to the brake cylinders,chamber "B'",
to apply the brakes,

As the pressure in the brake cylinders builds up it will be reflected on the
top of the equalising pressure diaphragm(5),The value of the pressure will
depend on the degree of application made by tue IZriver and can vary between

.‘O_ - 70 posoio

As the downward pressure on the equalising diaphragm(5) increases it will
eventually equalise with the upward pressure exerted on tne control digphragm
(2) thus the action of the string (45 will close the inlet valve (3),
However,as the upward and tne downward pressures are still equal the open
end,exhaust port,of-ie control valve(1§ is still closed,s0 maintaining
pressure in the brake cylinder,i,e, the brake is'lapped on{

If a leakage exists in the brake cylinder or associated pipework the down=-
ward pressure on the equalising diaphragm(5) will reduce hence the now
yreater upward pressure on the control diaphragm (2) will move the control

valve (1) up so as to open the inlet valve (3) and supply the brake cylinders

(o)

to the origigal pressure before closing to the "lap on" as before,

Release

When the Driver nlaces the S,A.B.to release the pressure in the control
chamber D" is exhausted to atmosphere,The gownward pressure on the equalising
diaphragm (5) will pushthe control valve (1) down thus opening the exhaust
port of the hollow spindle which will release the air in the brake cylinders,

to atmosphere via the hollow stem hence the orakes will release,
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(O) Brake QFF

' (b) Brake "Q_N.f'
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(C) Brake "LAPPED'




Check Valves Fig,?

These are also important in air systems to maintain air in certainparts of the
system,such aa reservoirs,in the instancea of excessive leakage or failure of
components,

Fig.2 is a typical example of a check valve and operates as followsg-

Air normally flows to the particular component from left to right and in doing so
lifts the rubber seated valve,If the supply from the left hand side ceases ihe
pressure already built up on the right hand side will exert a force downward on
the valve to seat it off and thereby maintain the pressure in the system

Rubber Seatedv
. Valve

i

Fig.2

_ Double éheok ‘Valve Pig,3

The purpose of the double chieck valve is to supply air to a single system from
any one of two sources but emsure no air is fed back into the source not in une,

From rig,3 it ocan be seen that the valve has 3 ports,two “IN" and one "OUT® and
a glide valve which can close either of the "IN® poris whilst diverting the air
from the remaining "IN" port to the “OUI'“port,e.g.as shom in 0ig,3,air from the
left hand port is exerting presaure on the slide valve so preventing any air
from eacaping through to the right hamd port but enabling air to be passed to
the "O'T" port,

-Slide Valve
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Straight Air Brake System fig.4

Drivers Straight Air Brake Valve (S5,4.B.)

The 5.4.B, (1) is for use when working light engines and 1ightly buffering up
fretght trains as described in Drivers Manual B.R, 33056/3,

The working of the S,A.,B valve is similar in principle to the operation of the
relay valve already described but in this instance the movement of the hollow

stem control valve (2) is controlled by the rotational-movement of the S,4,B,

valve handle as followsi= i

The brake valve 'handle is attached to a threaded shaft (3) located in the body
of the valve housing,As the handle is moved from the "OFF" to "ON" position

the action of the thread will cause the shaft to move dowm imparting tension

on the control spring (4).When the tenaion of the spring overcomes the air
ressure below control diaphragm (5) and spring (7) the end of the oontrol valve
?2) will olose against the inlet valve (6) and allow air to pase from the main
regervoir supply to the relay valve (9) via the double check valve (8),

The valve will remain in the lap position due to the baiance of the upwards and
downwa:d forces as previously desoribed,.

NOTE

The spring tenaicnfis adjusted to limit the valve to a maximum pressure of
70 pes.i., hence it could be desoribed as an adjustable limiting valve,

- When the brake valve handle is moved from the " to the "OFF™ position the

. tension of the control spring (4) is released hence the air pressure below the

- gontrol diaphragm (5) will move ‘the control valve up,This will cause the inlet
valve to close and as the upward movement continues opens the end of the hollow
stem to permit the escape of air from the lower side of the conirol diaphragm
of the reslay valve (9), .

Syatem Operation

When a brake application i3 made air passes from the S,A.B, to the double check
valve (8) which will put the relay valve (9) into communication with whatever
S.4.B, i3 in umse,i,e,No,1 or No,2 cab,The relay will then operate to oass main
air to the brake cylindera,

NCTE, .

A double check valve (10) is situated in the brake oylinder air supply to each
bogie between the locomotive distributor and S,A.B. systems,These ensure that
only one supply at any one time can operate the brake cylinders,
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AUTOMATIC ATR BRAKE SYSTEM

REASCN POR SYSTEM,

An air braks system is by far superior to the conventional vaouum braks
system in that:=

(a) Brakes applies quicker,
(b) Braks is quicker to release.

(¢) The brake more or less applies evenly throughout the train and also
releases evenly as well,

(d) The braking force at the front and rear of the train are very much
= the same., (No tendenoy for the front part of the train to come to
rest while the rear half of the train would still be moving, a
cause of possible derailment or damage on & very long vasuum
braked train),

() A need to run much longer trains, especially in view of the already
high line occupation on most running lines, plus a need to also
inorease the speeds of freight trains,

(£) The antioipated intarchange of traffic with the ‘Continent,

| DESCRIPTICN OF TYPES OF SYSTEMS,

Continental system ~ This aystem which is U,I.C. (Intermational Uniom of
Railways) approved and consists of a one-pipe aystem, namely the Braks Pipe
whose duty is to conneot the locomotive driver's brake valve to the vehicls
brake distributor (described later) and also charge up the brake supply
reservoirs, The brake is held relesased at 72.5 pe.s.i. and fully applied
when the brake pipe pressurs is lowered to 48.5 p.s.i. Provisions are

made for the driver to increase the brake pipe pressure much higher than
T2.5 p.3.i. The system also provides for individual vehiocle brake isolation, .

B.R. Two Pipe system « The two pipe system is also U,I.C. approved and
gonsists of a brake pipe and a main reservoir pipe. The main reservair
pipe is charged from the locomotive main reservoir via a pressure control
valve to 100 p,.s.i,, and is used to chargs the bralke supply reservoirs
(suxiliary reservoir) via an isolating cosk, check valve, strainsr and
choke, (described later), The brake pipe is used to connect the
locomotive driver's brake valve to the vehicle braks distributors.
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AUTOMATIC AIR BRAKE SYSTEM

LOCOMOTIVE VEHICLE
> _
2 ! e
s -
' . 3 —
6 - -
] @ ],:_:.:__‘—_—_ T R
. .
’ 16 1871
g f#.‘._.__-_.* = L?g
BN E T A v AL
. " _
10 o
8
12 13 ‘ "
19
1" ‘Bﬂ O
| !
FIG §

No |

NO

LTEM

LQ:

IT

(2

13

14

15

18

TEERERRE

17

19-




11

"AIR__BRAKFD TRAINS

The brake equipment on these trains is designed so that they may be
operated as on a one pipe system or a two pipe system.,

When wozxking with the one pipe system, the brake pipe is used to charge
the brake distributors and their associated control and auxtliary reservoirs,

The brakes are released when the braks pipe is charged to a nominal 7245 pesai.

A brake application is made by reducing the braks pipe presure to some

value between 72.5 p.s.i. and 48.5 p.s.i. the braking effort being controlled
by the distributors and is proportional to the reduction in brake pipe
pressure, The maximum braking presure in the brake c¢ylinders is 55 p.s.i.
and is obtained when the brake Pipe pressure is zmduced to 48.5 PeSei. The
maximum pressure of 55 p.sei. is not excesded when an emergency brake.
application is made by reducing the brake pipe pressure to Z8IX0.

The partial release of the brakes is obtained by increasing the brake pPipe
pressure to any value betweem 48.5 p.sS.i. and 7245 pegsi. At 72.5 pes.i. the
brakes are again released. .

The one pipe system haa the disadvantage of requiring the brake pipe to
charge the aumiliary reservoirs during release of the brakes. This is
particularly disadvantageous when working long trains when there would be
scme appreciable delay in completely releasing the brakes. .

With the two pipe system, the brake pipe functions in the same manner as for
the single pipe system. The additional pipe, the main reservoir pipe,
ensures that the auxiliary reservoirs are constantly charged during
application and release of the brakes.

The two pipe system has the distinct advantage in that when the brakes are
released, it is only necessary to re-charge the brake pipe, the auxiliary
reservoirs having been maintained fully charged from the main reservoir
pPipe. Thus the brake relsase is more rapid .

In the event of a defective Main Reservoir Pipe trains equipped with the
two pipe system may be worked with the brake pipe only.

An isolating cock is provided in the Main Reservoir Pipe comnection to the
Auxiliary Reservoir on each vehicle.

An isolating cock is also provided in the brake pipe connection to each
distributor. The normal operative position of this cock is when vhe handle
is pointing vertically downwards. Should it be necessary to isolate the
brake on a vehicle, this handle should be turned to the horizontal position
and the relsase valve operated.

On some bogie vehicles the distributor does not supply air directly to the
brake cylinders but to two load preportional relay valves, one to each
bogie, which conirol the admission of air from the auxiliary reservoirs

to the brake cylinders.



12

A featurs of the load proportional Telay valves is that they control the
braking effort of individual bogies according to the load thay carry.
Thus the braking effect is the same for loaded, partly loaded or empty
vehicles.

Locomotives equipped to work air b=aked trains have the following air
connection at each buffer beam.

(1) The brake pipe, isdlating cock and connecting hose with a 1" end
coupling. Cocks and couplings coloured RED.

(2) The main reservoir pipe, fitted with an isolating cock, connecting
hose and 3" end coupling with sealing valve ( this has two branches
on Diesel locos). This pipe serves two purposes:- ,

(a) + As the main reservoir pipe when working air braked trains.

(b) 48 a means of passing air frcm one locad to another when
coupled to other locos., Cocks and coupiings coloured
YELIOW,

DUAL BRARKED LOCOMOTIVE SYSTEM

This brake system is designed so that the locomotive is capable of providing the
following braking efforts,

(1) Indepemdent Locomotive Air Brake.

As previously described this braking effort is direoctly controlled by the
Iriver by means of the straight air brake valve., It is effective enly on
the locomotive on which the braks valve is operated,It is NOT effective
on any locomotive which may be coupled in multiple oFf tandem,

(2) Proportional Locomotive Air Brake

The locomotive's braking effort is governed by,and is proportvional to,the
degree of effort applied on the train the locomotive is hauling,whether air
braked or vacuum braked.

(3) Alr Braked Trains
4n air orake pipe is provided to enable the locomotive to work trains
equipped with the air brake. usually a second .ompressor and additiomal
reservoir capacity is provided,

(4)  Vacuum Braked Trains

A vacuum brake pipe is provided to enmable the locomotive to work trains
equipped with the vacuum brake, Exhausters are provided to evacuate the
vacuum brake pipe



13

THE BRAKE SELECTOR SWITCE

The awitch is normally positiomed with other locomotive auxiliary control awitoches
in the switoh and fuse panel or on the side of the locomotive down "A" Bank, It is
operated to give any one of four braking modes as shown in the following diagram,

Brake Selector Switch FIG 6

- —— - - Y | ———
R —————— - J—
————— am— —— . | ——
v’
N“N“ =

Drivers Instructions BR.33056/3 page 40 ,gives details of the correct Brake Selegtor
Switoh poaiticn'for the various types of trains,

The position 3oleotodiab repeated in each driving cab on an illuminated sign
located above the Drivers assistanta door., The effect of selecting the various
positions of the switch are as followsge -

Air ° The second compressor will run and both exhausters will stop,The vacuum

Pass, control governor is "shorted out™ so that the power control ocircuit can be
"made¥alibough. there is no vacuum being created,The air Goods/Passenger B.P.
valve causes a large choke to be open in the distributor and the locomotive
proportiocnal brake application is only slightly delayed.

Alr As Air Passenger above but in additiom the Air Gooda/?asaenger BE.P. valve

Gocds ocauses a smaller ckokes to be open in the distributor thus the locomotive
proportional brake application has an extended delay should a brake applicaticn
be initiated, '

The second compressor will not rum but botﬁ ozhauatofs wiil run providing
their resspective switches are at the "™ positiom,

. ";
The Vacuum Goods/Passenger eleotro - magnetic valve causes a large choke
to be open in the distributor and the locomotive proportional brake
application is only slightly delayed. The Vacuum Comtrol Govermor is in
circuit and therefore operative,

Vac, as in Vao,Pass,but in addition the Vacuum Goods;Pass,electro - magnetio
Goods valve causes a smaller choke to be opened in the distributor amd the loco.
proportional brake application time is appreciably extended,
Also,an E.P, valve connected to the A.¥.S, and D.S,D, brake application
valve is operated, With AW.S, or D.S.D, operation the rate of drop of air
brake pipe pressure is much slower compared with the other switch ppsiticnms
. thus the loco.proportional brake application time is appreciably extended,
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A9 .S, and 0.3.D, Safety Devices e

If either of thesme systems is operated and not reset by the Driver within the delay
period the air brake pipe will be vented to atmosphers at a controlled rate by

the D.S,D, /A.¥.S. Brake Application Valve, This prevents braking shocks from ocouring
due to excessive rapid applicatiom of the irain brakes,

In the event of either A.W.S, or D.S.D. brake application it is essential to stop
the Auto,Air Brake Valve feeding air inte the atr braks Pipe and overcoming the
braks application,This is achieved by commecting an slectrically or pasumatically
operated isolating valve in eithewt= : . ' :

(a) Main air supply to the brake valve, .
(v) Brake supply to the Air Brake Pipe,
In the event of A.¥.S. or D.3.D.application the valve will close, s

These valves are known as Brake Feed Cut Off Valve or Brake Valve Isolater,

STUDENTS NOTES
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Fig.7 is a block diagram showing the relationship between the valves during air
and vacuum working, '

- o

' Adr Brale Working.

When the Braks valve is moved towardsa brddn@ i:onition the reductica im Air Braks Pipe
pressure will operate the Air section of the Distributor which will pass '

increasing pressure to Relay valve which, in turn,will operate to pass air
to the locomotive brake cylinders. ,

The Air/Vecuum Relay Valve and Vacuum section of the Distributor will have nc

effect on the operation since the Exhausters do not run in Air working therefore
no Vacuum is available, - - :

Vacuus 'orking.

Yhen the Brake valve is moved towards a braking position the redustion in Air Braie
Pipe pressure will operate the Air/Vacuum Relay valve which will decrease

veowwms brake pipe by a proportional amount., The reduction in Vacoum will

operate the Vacuum: section of the Distributor which will pass increasing pressure
to the Relay valve which, in turm, will operate to pass air to the locomotive brake

cylinders.
The Air section of the Distributor will have no effect on the operation since it

will haw\re been made inoperative by the Air/Vacuum Izolating valve (not shown on
diagram
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F.V.4 Drivers Automatic Air Brake Valve Figs,8

Purpoge
This type of brake valve has,bagically, two functioms to perform as follows t=

(a) CHARGE the air orake pipe to it's required pressure of 72,5 p,s.i, to
release the brakes,

(b) DISCHARGE the air in the air brake pipe to apply the brakes,

To put it simply it 3 an air brake pipe "FEED" and "BLEED" device,

Ogeraticn
RUNNING (brake pipe fully charged) Fig Sa

Attached to the Drivers brake valve handle is a camshaft 1 with a cam 2,denoted by
the dokted line on the diagram,which engages with the valve oody at point E,It can
. therefore be appreciated that when the handle is rotated the camshaft will move up
and down within the valve body and impose a varying pressure on the pressure
regulating spring 3 ,

When the handle is in the "Running" position the spring pressure acts against the
regulating exhaust valve 4 and regulating diaphragm 5 at a pressure equal to an zir
pressure of 72,5 p.s.i. (5 bar) in chamber 'A', Assuming there is 72,5 P.9,1.
pressure in 'A',the regulator Jdiaphragm 5 will be in equilibrium and spring 7 plus -
main reservoir air pressure will keep the regulating valve 6 closed,

The air in chamber 'A' is in free commumication with chamber 'B' and acts on the

lowew side of the application diaphragm 18, Air from the air brake pipe is led o

"« chamber’C' via the emergency valve 13 and sealing valve 8,and acts upon the upper
side of diaphragm 18,If it is at a pressure of 72,5 p.s.i, it will be equal to

the pressure below the diaphragm hence the main inlet valve 20 and the exhaust

port of the valve stem 19 will therefore be closed and no air will feed into

or bleed out of the air brake pipe,and the brakes will be released,

STUDENTS HCTES o i
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Drivers Auto. Air Bréke Valve — Bunning (brakomp._.chuging)

ﬂ" } Fig. &b
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BINNING (brake pipe charging) f£ig,Sb

Ifr for some reason a .leakage occure in'the air brake pipe or equipment the pressure
in chamber 'g! wili reduce hence the now greater pressure in chamber 'B' will aot
upen Diaphragm 18 to move the valve siem 19 upwards and gpren main inlet valve 20,

Main air will now enter chamber 'C' and pass to the air brake pipe until such
time as the pressure in '€' equals the pressure in '8' whereupon the inlet valve
2pring will push the whole assembly down and close the main inlet valve 20
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Drivers Auto. Air Brake Valve. — Applicatian
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When the drivers air brake valve is rotated to an application position the action
of the cam 2 will 1ift the camshaft and reduce the pressure of spring 3, The air
pressure below regulating diaphragm 5 will 1ift the exhaust valve 4 so allowing
.air to escape from chambers'A! and 'B' and it will pass to atmosphere via vent 15
‘and differential choke valve 14,

When the air pressure in 'A' and 'B' balances with the pressure of spring 3 the
exhaust valve 4 will drop and close off the hollow stem so as to prevent further
esdape of air,

the reduction of pressure in chamber 'B' will cause the higher pressure in the air
brake pipe to move valve stem 19 down and pass brake pipe air to atmosphere via
the hollow stem,When it attains a pressure slightly lower than %he pressure in

'B' the valve 19 will move up and seal cff the hollow stem agains%t the inlet valve
8o preventing further escape of air from the brake pipe,i,e., the brake is "LAPPED!
in an application position.,
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Drivers Auto, Air Brake Valve.— Running (immc_diauly foilowing an apphcation)
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BUNNING (following an application) Fig.8d

When the brake valve handle is returned to the 'RURK' position the tension of spring
3 is increased against the regulating exdudst valve 4 and diaphragm 5 which will
move downward and push the inlet valve & off it's seat.Main air will pass into
chambers 'A' and 'B' until such times as it attains a pressure of 72.5 D68, i,

when it will move up and allow spring 7 to close inlet valve 6

The increased pressure in chamber 'B acts upon diaphragm 18 to move valve stem 19
upward to open main inlet valve 20 and pass main air to the air hrake pipe,

‘When th brake pivpe pressure alttains 72,5 p.s.i. diapﬁragm 18 will be in
balance nence spring 21 will close the inlet valve and so seal off the air brake
pipe. ’
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Drivers Auto. Air Brake Valve. — Emergency
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.In moving the brake valve handle to the 'HMERGENCY' position the cam operated
valves 13 and 16 are opened to vemt the air and vacuum pipes direct to atmosphere,
In this position the sealing valve 8 must be closed so as to prevent the air
‘brake pipe pressure drop registering in chamber *C' ,This would cause the valve
stem 19 to 1ift and open the main application valve 21 and result in véenting

‘the main reservoir pipe to atmosphere against the emergency application,
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Drivers Auto. Air Brake Valve. — Reiease (overcharge)
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BELEASE (overcharge) Fig,8¢

When the brake handle is placed in the 'RELEASE' position cam 7 pushes the sealing
valve 8 further opem such that the throtile washer 9 clears the port and permits
a quicker passage of air t& the air brake pipe,

Fill‘vazve10 is pushed open and in consequence air pressure acts upom fill valve
diaphragm 11 which,in turn, moves the fill release valve 12 against the seal on
the valve body and close off it's hollow stem,

The air then passes up to fill the reservoir 22 and also,through choke 24,to the
inside of the brake valve body,The tensiom of the spring 3 is the same as in 'RUN'
position but this air now flowing into the body of the brake valve and inside

the camshaft 1 via the wemt 15 now acts upon the topside of exhaust valve 4,

This additional pressure is limited to a small value equal td_the ‘spring temsicn
of differential valve.choke 14 and acts in additiom to the pressure of 3pring 3
to move the regulating diaphragm 5 down and open the inlet valve 6, Any pressure

within the valve body greater %o that required will force the differemtial valve
2holkke off it's seat and release the excess. to atmosphers, : '

. L J

.The ‘ac%ion explained above will increase the gressure in chamber 'A' and '3

90 33 30 activate the application valve,as explained earlier in the text, reszuliing
in an increase of brake cive pressure %0 78.5 »n.s.i.
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‘Drivers Auto, Air Brake Valve~Ruaning (ov.erchamn.blnd_d.own)
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RUNNING (overcharge bleed .down) Fig 8g

When the brake valve handle is returned to the 'RUN' position the sealing valve

8 will return to it's original pos

ition and fill valve 10 will close, The air

pressure within the brake valve body and brake pipe will leak down via the
differential choke but it's rate of leakage will be slow due to chokes 23,24
and the capacity of reservoir 22. At some time during the bleed down the apring
will return the fill relesse valve to it's normal pneition hence the rate of
leakage will be more rapid through the fill release valve choke until the brake
pipe reduces to it's 'RUNNING' pressure of 72,5 p.s.i.

NOTE

Zhe brake valve handle should not be moved from .'RELEASE' TO AN '"APPLICATIN!
pesition as this could cause difficulty in releasing the brakes on the train

whether it be air or vacuum operated,

‘If the brake is applied during the time that overcharge air is witnin she brake
valve bedy, in the application position a seal (&) between the brake valve handie
atem and the brakg valve body opens to dissipate: the air,
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Drivers Auto. Air Brake Valve, _Shut Down.
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- SHUT DOWN  Fig 8%

When the brake valve handle is placed in the'shut down' position the sealing
valve 8 is clomed so that should a brake application be made from: the brake va
valve in the other cab the decrease in brake pipe air will not be reflected

in chamber 'C' which would result in the valve stem 19 moving up to open the

main inlet valve to feed the air brake pipe against the applicatiom being made
from the cab in ume, - ' )

:Stop pin 26 is SpringAlcaded vS enspre the brake valve does not move from the
'SHUT DOWN' position when not in use,

NOTE :
If a passenger or guards emergency brake app’ication iz made it's effact
" would be to reduce the pressure in chamber 'C' which would result in the
application diaphragm being displaced upwards and opening the main inlet valve
-20 to feed air into the brake pipe,In the absence of the throttle washer 9 on
the sealing valve 8 the emergency brake applicatiom would be overcome,by this
unrestricted supply to the brake pipe C
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BRAKE VAIVE ISOLATORS Figs, 8 (j & k)

It was explained previously in the text chat che Drivers Brake Valve is a "Feed"and
"Bleed" device and that it will automatically feed the Air Brake Pipe in the event
of the A,B.Pipe pressure falling below 72,5 p,s,i.whilst in .he running position,

It therefore follows that if a brake application is initiated by another means i,e,
AW.S / D.S,D., the drivers brake valve will endeavour to feed the A.B.Pipe against
the AW.S./ D.S.D, application resulting in the brakes not being fully applied

and an excessive loss of main reservoir pressure,

The purpose of the Brake Valve Isolators,A.W.S. and D.S.D.,is to ensure that the
drivers brake valve does not fedd the air brake pipe against an A.W.S./D.S.D.
application,

The D,5,D, Brake Valve Isolator ‘

This valve i3 gometimes known aa the "Feed Cut Off Valve" and is electrically
operated,Under normal operating conditions,when the D,S.D, pedal or hold over button
is depressed, the solenoid 1 is INERGISED hence valve 2 is closed and 3 is open,

Main reservoir air flows through passage"A" ,via 3 and on to prigton 4, Due to the
larger area of 4 it will close valve 5 against the spring 6 and main reservoir air
will be fed to the pressure regulator 7 of :he drivers brake valve,

When the solenoid 1 is de = energised valve 3 will close and ? o~en hence 5 will
close to the action of spring 6 thereby ensuring that the drivers brake valve
cannot replace the air displaced from the air brake pipe by the D,S,D, application,

AJW,S, Brake Valve Isolator

This valve is pneumatically operated by control air from the A.W.S. E.P, Valve,

Under normal orerating conditions when the AW,S, Change = over switch is at "Oi"
control air is fed to pistonm 8 and opens valve 10 against spring 9 thus allowing
the drivers brake valve to feed the air brake pipe,

Failure to cancel an A.W,S application causes the E,P, Valve to exhaust the control
air to atmosphere hence spring 9 wil clome valve 10 to prevent the drivers brake
valve feeding the air brake pipe,

NO ATEM INO » ITEM
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AR/7ACUMM TSOLATTNG TALVE Pig S,

TEis valve operates im comjunctiom aith the locomotive distributor and is vacuum
operatad, '

Then tha Selsctor Switch i3 turmed to either Vac.Goods or Pass, 2csisicn the
exhaustars creats a vacuum iz the vacuum brake pipe (V.B.P,) and also in chamburs
T of the Air Mae, isolating valve,Afmcapheric pressure lifta disphragm 1 whichk
1if4s valve stem 2 and so seals the fop hollow stem against it's seal 3 tut the
mavezent alsc seceratas the end of the bottom hollow stam from seal 4, This will
isolats the Vacuom expansion and comtrol chambers § from-each other But places s
air expansiom and conirol chambers 5 into commumicaticn with each other, Them ihe
vacuum braks is applied there will thersfore be a pressurs differential across the
vacuum sxpansicn and contrel chambers omly

When ths selector swiltch is turmed %o Air Goods or Pass, the exhausters will not
work hence the valve stem 2 will be in it's lowest position resulting in. the air
expansion and centrol chambers being isclated and the vacuum expansicn aund contTol
chambers § beirg in communicatiom.There will therefore be a pressure differential
across the air expansicm and conirol chambers cnly,vhen the air braks pipe
jressurs varies, '

DUAL ZRAKE DISTRIBUTOR

This is a device whereby the comtrol of the locomotive brakes is governmed by
variations in air or vacumm braks pipes according to the mcde of braking selectad.

Alr Bra‘kigg.gﬁu_n_ni_ng 2 Fig. 9a

Under air braking .conditions chambwrs C & D are isolated fromeach other by the iir/
Vac.isolating valve,Then the air brake pipe is charged air flows in%o chambers

C & D which are thus equal in pressure hence fthe inlet valve 12 will be closed by
it's spring to isolabe the aoxiliary air supply,chamber X,from the brake cylinder
relay valves,chamber M, Also,the comtirol spindle 7 is at it's lcwest positiom
theredy placing the braks cylinder relay valves in communicsticn witk atacsphere
via the hollow stem and releasing the brakas,

nol o ITEML NGO ITEM
1 ‘5.
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Locomotive Distributor and AT, AT SUPPLY [
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Locomotive Di'stributor and
) Air/Vac. !solatina Valve
(Air Appdication)

AIR
oo EXPANSION

7 ACIVY BXP AS IO

A

YACUUM CONTEO

Air Braiking (doplicatiom) Fig, S8

When the brake is applied the air brake pipe pressure in chamber D is reduced but
the control air pressure,i,e, 72.5 p.s.i. in. chamber C is "locked" in hence the
pressure differential across diaphragm 9 will lift the control spindle 7 , closme
the hollow ste and simultaneously 1ift the inlet valve 12 against it's spring,
air will now pass from the auxiliary reservoir,chamber L, %o chamber M and themce
to the brake cylinder relay valves to apply the brakes,

As the air pressure builds up in the brake oylinders it will pass through choke

13 into chamber H where it will effect a downward pressure cn diaphragm 11,
Depending on the degree of braking applied this dowmward pressure om diaphragm

11 will be in opposition to the upward pressure of diaphragm 9 and will eventually
equalise, This will allow the apring of the inlet valve 12 to push the assembly
down to close the inlet valve 12 but still hold the end of the hollow stem against
it's seat, Preasure will therefore be retained in the brake cylinders,

Should there be a leakage of air from the brake cylinder or associated equipment,.
the dowmward pressure on diaphragm 11 will decrease hencs the now greater upward
force on diaphragm 9 will push the assembly up to open the inlet valve 12 and
replace the loss of pressure until balance is 2gain restgred on diaphragmes 9 & 11,
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- Locomotive Distributor and
e Ai?/Vac.lsolaUns Valve
o (Air Reieasing)

. - MM,
' NN

)
.

YACUUR CONTROL

Air Braicing (Release) Pig, 9o

To release the brakes the air brake pipe pressure is restored to it's "Rumning"
pressure of 72,5 p.s.i, hence ‘the pressure in chamber D will equalise with that
of chamberrC, The inlet valve spring and the drake eylinder relay valve pressure
on diaphragm 11 will close the inlet valve 12 and move the valve spindle down
sufficient to open the end of the hollow stem and exhaust the brake cylinder
-relay valves control air to atmasphere thus releasing the brakes

Q ITEM.
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13
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An%i - Slip Apolication ) _ S

Should wheel - 3lip occur,depressing the button on the end or ihe power controller
operates an E.P.,Valve which passes a 3upply of air to the chamoer E, TEis air
Fressure acting on diaphragm 10 will move the comircl spindle up o openm the
inlet valve 12 and pass auxiliary air to the braks cylinder relay valves to

give a 15 p.s.i., brake applicatiom.

fhen wheel = 3slip has ceased and the bution released, the air in chamber E is
exhausted via the E,P,Valve hemnce the control gpindle 7 will move down
%o release the brakes as already described.

I{ is to be noted that if a full brake applicatiom is made i,e. zaximum brake
¢ylinder pressurs of 70 Po8,1, attained,operation of the anti - 3lip buttom will

+ apply an additiomal upward force on the comtrol spindle 7 which will reflect in
tae brake cylinder to attain a maximum pressure of 85 p.s.i.

This practice can cause severe wheel skid and damage the wheel tyres.lence it
must ba avoided,
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LOCCMOTIVE DISTRIBUTCR AIR TIMINGS i - S

Passeriger Air Running Fig,11(a) o .

In this position the air expansion and control chambers C & D respectively arse
imolated from each other, Also,the Goods/?aaaenger Changeover valve 4 is de -
energised hence the Goods Filling and Release choke 5 is bypassed,

When the air brake pipe is charged air flows via the Pasgenger Release and -
Filling chokes 1 & 3} respectively,the /P changeover valve, sealing valve 6 to
chamber D and to chamber C via the Control Filling choke 7.

Note,Choke 7 is very restricted thus it will take some time,3 to 4 minutes) befowe
the control chamber C is fully charged to 72.5 p.s.i., from O p.s.i..If a brake
application is attempted before chamber C is fully charged then maximum brake
oylinder pressures on the loco, or train camnot be attained,In-an extreme case

it could result in no brake application whatsoever, ,
Chokes 1 & 3 have a reasomably large bore hence no great restriction is imposed
on the flow of air entering chamber D,

When the pressures in C & D equalise the brakes will be fully released as explained
earlier in the text,

For brake release times refer to B,.R.33056/3,

STUDENTS NOTES




Locomotive Distributor Air Timings
Passenger Air Running .
AUX. AIR SUPPLY

—s

BRAKB. $TLINDER
RELAT VALYVYS

8 4 T
a1 s . 12 m—— 1
#He 2
7 .
3 M N
— NN EN
N \
N - g \\ NOONNTINY
T SSINSSRSETSS 3
———————— B . ] \
[N
M é
| —td A ' .
ST I AIR BRAKE PIPE L
\ — Fig.lla
1| VACUUM BRAXE PIPB .
\ ' & ;1 -
(NS, ITEM NS, ITEM
{ 8
2 9
3 f -
- . L1
_5 12
| 8 13
7 14
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1._Passenger Fig,11 (b),

When the brake is applied and air brake pive pressure reduced air passes from
chamber D through maximum pressure limiter 8,sealing valve 6,G/P.changeoyer valve 4,
bypass, through passenger filling ckoke 3 and dias the passenger releass non -
Teturn valve 2 openthus bypassing the passenger release choke 1,

The Dore of the passenger release choke is smaller than that,of choke 3 hence the
application timing is quicker than the relsase timings,Refer to B.R.33056/3.

Air will also pass from chamber C via choke 7 but due to it's very rfestrictive hore
the air loss is neglidgable compared with the air loss from chamber D hence
diaphragm 9 will be biased to apply the brakes as previously described, -

When locomotive brake cylinder pressure attains 4,5 p.s,i, the air will pass to
the top side of the sealing valve diaphragm which will seal off any further escape
of air from the comtrol chamber C,

It is for cthis reasom that the brake valve must be placed in the "INITTAL" positiom
thus attaining a minimum drop of air orake pipe pressure of 6 p,s.i, thersby
creating an adequate pressure drop to activale the control spindle and close- the
sealing valve as shown,It also endures that the train distributors are operated
correctly, :

2, Goods Figo(c)

When the B.S.S. is switched to a "Goods" position the G/P changeover valve is
de=energised and it's diaphragm is placed into communication with the brake
cylinder air supply, .

When the brake is applied the sequence of events is similar to that described
previously in the text and initially the air will flow from chamber D via the ,
passenger filling choke 3 as before i,e, passenger timing,but as the pressure builds
up in the brake oylinders it will act on the diaphragm of the G/P changeover valve
and seal off the goods filling and release choke bypass hence the air from

chamber D will have to pass through the very restrictive goods choke 5 thus
considerably lengthening the brake application time.Refer to B.R,33056/3,

Note that there is a small delay before the G/P changeover valve operates hence,
mowentarily the pressure in the air brake pipe is dropped quickly.This is termed
"inshot" and serves the purpcse of "triggering off the distributors om the train
and locomotive to ensure their stable operation and to move the brake blooks or
pads to the wheel or disc quiockly.
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.Locomotive Distributor _Air Tim_ings

Passenger Air Application
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AIR RELEASE
(1) Pagsenger

This has already been described under Passenger Air Running

(2) Goods Fig, 11(d)

When the Driver's brake valve is returned t0 "Ru
the air orake pipe will rise to the appropriate

into chamber D via the same path and chokes

nning or 'Release" the pressure in
maximum pressure and rlow back

as described in "Application” positiom,

The distributor will then operate as previously described to release the brakes,

Locomotive Distributor Air Timings
Release Air Goods ' o
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EMFRCENCY APPLICATICN AND RELEASE Fig, 11 (e)

A normal "Full Service" brake application is made by a 22 p.9.,1, reduction of air
presgure in the brake pirce,

I’hig pressure differential across the control diaphragm 9 will oroduce in he
equalising chamber 'H' a control pressure in the brake cylinder relay valve
equivalent to the maximum brake cylinder pressure,Should this differential
across 9 be exceeded 30 will maximum brake cylinder pressure, To prevent this -
occuring the maximum pressure limiter 8 is reqaired,

During emergency braking the air brake pipe is reduced from 70 p,s.t, .o O

hence the pressure difference across :he control diaphragm 9 is exceeded,%hen

the -pressure difference across 9 exceeds 22 p,s,i,the the control pressure acts
on diaphragm 13- of the maximum pressure limiter 8 hence any further reduction

in the expansion chamber D is prevented thus limiting the brake cylinder pressure
to it's maximum,

To facilitate the release of the brake when the maximum pressure limiting valve
is closed a nonm = return valve 10 is provided to allow air té escape during
control reservoir recharge (brakes releasing), :

Locomotive Distributor Air Timings
Brakes releasing following_Emorg'oncy Appiication
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THE VACUUM 3RAKE

The Theory Of Vacuum

Atmospheric pressure is due to the weight of air above the ground, It i3 approx -
imately 15 p.s.i, absolute at sea level but may vary slightly according to olimatic
conditions, This fact is essential to understand the measurement and oreraticn

of vacuum equipment,

The sketch below shows a simple barometer in which a tube filled with mercury is
inverted in a bowl of the same liquid,

Initially the mercury will drop in the tube but will finally arrive at a level
of 30 inches which is equal to the pressure of the atmosphere, !5 p,s,i, , on
the surface of the mercury in the bowl,fig (a), The space above the mersury in
the tube must be devoid of all matter i.e. a complete or absolute vacuum,

Note thenm that an absolute vacuum of 30 ins, mercury (Hg.) ig equal to a difference
of pressure Aoross the wall of the wube OF *$ p.s.1i, thus each ? ins Hg, of
vacuum equals a prssure difference of 1 p,s9,i, across the tube wall,

If atmospheric air is now allowed into the tube che mercury will drop to the
level of that in the bowl,refer to fig,(b),i,e, O ins,Hg equals a pressure
differential of O p.s,i, across the tube,

Fig (¢) shows that sufficient air has been allowed into the tube to drop the

colum of mercury to 21 ins,Hg, As was stated earlier,each ? ins Hg, equals a
differential of 1 p,3,i, across the tube hence 21 ins,Hg, equals a difference

of 10% p,s.i, across the tube, Considering that atmospheric pressure is 15 p.9.,i. th
then the pressure in the tube is 4% De8,i, 1,8, 15 = 104 = 4% p.9,i,

(a) () (o)

Ly bl o L |
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THE VACUUM BRAKE CYLINDER

The'foregoing theory can be put to practical use to do useful work and in our
particular case,work on a piston to apply the brake of a vehicle,

Figure (a) of the following diagram shows that when the vacuum is created in the
vacuum brake pipe the vacuum reservoir will also be evacuated via the ball valve 1
bence the piston will fall to the bottom of the cylinder due to it's own weight,

Fig (b) shows shat when atmospheric air enters the vacuum brake pipe it will push
the ball valve on to it's face to seal the reservoir off from the brake pipe
and g0 retain 21 ins, of vacuum, the air in the brake pipe side of the piston
will drive the piston up the cylinder and apply the brake oTocks to the wheel
via the brake rigging, The rubber rolling Ting ensures there ig an air tight seal
between the brake pipe side ana reservoir side of the piston,

In the instances when it is requirea to release the brakes by hana che'releaﬁe va've
can be manually pulled oft it's face against the preasure of it's spring,This

®will equalise the pressure on both gides of the piston which will droo %o the
bottom of the cylinder and so release the brakes, -

As stated before,at 21 inse,Hg, there will be 3 pressure dirferential of 10% P.S.i,
on every gquare inch of the piston hence a considerable force can be apolied on
& piston of 21 inches in diameter uo apply the brakes,

Note,it has also been observed that there is 4% p.s.i in the reservoir side when the’
orakes are released, When the brakes are applied and the piston risés it will

compress the air. in the reseevoir and could eventually equalise with the orake

pipe before the brakes are fully applied., To overcome this anomally it can be

seen that the reservoir is greatly enlarged so as to absorb any excess rise in

the reservoir pressure,

e - - . - . . - - Ao

(a) (b)
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Locomotive Distributor and
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Vacuum Braking (Ruming) Fig, 9d

When the Selector Switch is turmed to the Vacuum Pass, or Goods position the-
exhausters are cormected to run and evacuate the vacuum brake pipe.

As already explained on page 26 the vacuum operated Air/Vao, isolating valve
will aotuate so as to isolate the vacuum expansion and control chambers A &3
respectively in the distributor but place the air expansion and control chambers
in commumication with each other so that air braks pipe pressure variations

- have no effect on the operation.of the distributor.

When vacuum is oreated in the vacuum brake pipe air is withdrawn from chamber
A via choke 21 and also chamber B through the drillings im the diaphragm 8
follomer (or plate) and the centre hole of diaphragm 8.Balance will therefore
be attained on the valve assembly thus inlet valve 12:will close,amd the
control spindle 7 will lower to unseat the end of the hollow stem to put the
brake cylinder relay valve in commumication with atmosphere, The brakes will
therefore be released on the locomotive, ’
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————

Fig.%e

Vacuuq Br@g.{coods' Application) Fig. e -

When the Selector Switch is in the Vacuum Goods positionm the solenoid t4 is
‘de « emergised thus valves !S5 and !§,are closed and prevent the passage of
air through choke 17, . ' '

When a vacuum brake application is made and the vacuum in the brake pipe lowered,
atmospheric air emters chamber A via the "Goods" choke 18, induces a pressure
against diaphragm 8 to seal off the ho}les in the diaphragm follower (or plate)
and retain 21 ina, Hg, vacuum in the control chamber B,This pressure differemtial
acress diaphragm 8 will 11ft the valve assembly vo allow the auxtliary air to
‘pass to the brake oylinder relay valves and apply the bra.kcg. '

The sequence of events of "lapping™ and maintaining a constant pressure in the
brakes cylinders against leakage is the same as explained under the heading
Air Braking (Application) Page 28 but in this instance the upward faorce is
applied by the atmoepheric air in chamber A,
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Locomotive Distributor and
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_Vacuum Braking (Passenger Application) e 9T
In this positipm of the Selector Switch solemoid 14 is energised to open valve 15,

Whem a vacuum braks application is made atmospheric air will emter chamber A
Through the Goods choke 18 and ,in additiom, through Pass Application choke

17,past open valve TS5 and push open valve 16 against it's spring to enter
chamber A, ‘ :

It can be seen that chokes 17 and 18 are in parallel hence the flow rate imto
chamberA will be faster than that of a "Goecda" applicaticm.

The sequence of events from this point to applying the brakes is the same as
desoribed under Vacuum Eraking (Boods Application )
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Yaguum Brakinz (Release) Fig, 9g

When the Drivers Brake Valve is placed in the "Running" position following an
application the exhausters will run at.normal speed to evacuate the brakes pipe,
If however, the "Release" position is chosen the exhausters will be'weak figlded"
by'meags of the exhauster speed up switches in the Drivers Brake Valve,refar to
Figa, 8, .

(a) Goods

On evacuating .the vacuum brake pipe the air in chamber 4 will also be evacuated
via the Goods applicatiom choke 18 and will,in additiom,push valve 22 off it's

face to permit thd evacuation of A through the release choke 21 hence the brake
release times are faster than the application times,

" When chambers A & B eventually &qualise the spindle 7 will move down,close the
inlet valve 12 and open the end of ithe hollow atem %o permit the discharge
of the brake cylinder relay valve control air to atmosphers,

(b)Passenger

The sequence of eventa is similar to that described under Coods releass but

% i3 to be observed that in thias instance,ihe Selector Switen in Vac,Pass,,
solenoid 14 is energised hences valve 15 is open,Jowever,air passing from the
chamber A will maintain valve 15 closed therefore no air ig released through
the Fass, Applicasion choke 17.It can therefore be seen thai the brake release
-timings are the same for both passenger and goods,



Air/Vacuum Relay Valve Running
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AIR/VACUUM RELAY VALVE

This valve is actuated Oy variatioms of the Air Brake Pipe pressure,Its purpose is
to vary the level of vacuum in the Vacuum Brake Pipe in proportion o the
pressure changes in the Air Brake Pipe,

‘Running Fig, 12(a)

Then the air brake pipe is charged air will pass into the expansion chamber D and
thence through the air control diaphragm 1 into the sontrol chamber E, As these
‘w0 pressures will be equal.Similarly ,the exhausters will be running hence
chambers A and B will be evacuated to 24 ins, Hg, Chamber C will be evacuated
via the holes in diaphragm 3 and it's follower, .

In this condition the relay valve will be in balance and the main inlet valve 2
#ill be closed. : :
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Air [Vacuum Relay Valve Apptication
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Application Fig 12(b)

When the brake is applied the subsequent drop of pressure in the air brake pipe
will be reflected in the air expansion Ghamber D hence the control air pressure
on the underside wil 1ift the control spindle 8 and open the inlet valve 2,

‘Atmospheric pressure entering the vacuum brake pipe will also pass through choke

9 and exert a downward balancing force on diaphragm 3, The valve will :hem 'lap'’
with a arop in vacuum brake pipe proportional to the pressure reduction made
in the air bzake pipe, .

The inlet valve 2 remains oren in the 'lap’ position thus giving a balanced flow
of atmospheric air into the vacuum brake pripe against the comtinuously running
exhausters which are still connected :o the vacuum brake pipe through a < irs,
cheks, :

A vacuum brake pipe reduction trom 21 ins,Hg, to zero corresponds to a normal
pressure reduction of 72,5 to 50,5 p.S.i. in the air brake pire,
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Air /[Vacuum Relay Vaive Eemergency Application
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Emergency Application Fig 12 (o),

The emergency valve is held closed by air brake pipe pressure which is greater
than it's spring,and will remain olosed as long as the air pipe pressure only
variés between 72.5 p.%.i. to 50,5 p.s.i,If the drivers brake valve is olaced
into the emergency position whem the air brake pipe talls to 47 p.s.i. the
emergency valve spring will overcome the air brake pipe pressure, che valve will
open fully and drop the vacuum brake pipe to zero almost instantly,
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Air/Vacuum Relay Valve avsccharge Releasa
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Overcharge Release Fig, ngdz.

When the drivers brake valve is placed in the 'Release position the air brake
pipe is raised cemprorartly to approximately 78.5 peseis If this pressure was
trapped in the control chamber E after the air brake pipe pressure had returnmed
to the normal 'running'pressure of 72,5 p.8.i.,it would result in an application
of the brakes, This is prevented by automatically venting the air control }
reservoir by she use of the overcharge release valve 5 Which will open in the
event of the air brake pipe pressure being in excesms of the control chamber
pressurs,

The manual overcharge valve 6 carries out the same funtion as the overcharge
release valve 5 and nermits the main inlet valve to be reseated in the event
of an accidental overcharge occurring in the air control reservoir,
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PRESSURE REGUL.TING VALVE (¥,V,F.2)

Spripg 3 is tensioned at 100 p,e.i, and will hold valve 14 open and allow Main
Reservoir air to enter chamber A, Whemn 100 P.9.,1i, i3 attained in this contrel
chamber it acts against diaphragm 2 and Main reservoir air is shut off,

The 100 p,3.i, in the control chamber acts against diaphragm 5 so opening the
inlet valve 4 and allows Main Reservoir air to enter the Main Reservoir Pipe,
(sometimes termed the "brake feed pipe”) until 100 p,s,i, is attained vhereupon
3pring 4 will close the inlet valve due to equal rressures now acting across

diaphragm 5,

Any drop of pressure in the Main Reservoir Pipe will unbalance diaphragm 5 and
thereby oren valve 4 to constantly equate the control and Main Reservoir Pipe
pressures,

Any excess pressure build up in the control chamber A.due to say a leak on the
face of valve 1,will act on diaphragm 2 to push the exhaust valve 7 open and
dump the excess vressure to atmosphers, ‘
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