LOCONMOTIVE CORELPONDLwCE_COURSE ENGINEDRIVER.
LESSCN 9 - PAGE 1
THE A7:L AIR BrAK. EJUIPLENT

Refer to =irbrake Handbook for instructions for operation
of this equipment Pages H9 to HI12.

The AYEL brake equipment is fitted to Df and Dg~Dh diesel
electric locomoti¥es. The brake valve fitted is the AHY brake valve.

Summarised the principal points of advantazse of this
equipment over No. 4 type of brake valve and equipment is:

1. Instead of a triple valve and auxiliary reservoir on the
locomotive a distributing valve 1s provided which is designed to
supply air direct from the main reservoir to the brake cylinders.
This device enables air to be available at all times to apply the
locomotive brakes.

2. The locomotive brakes may be applied or released
independently of the train brakes.

3. The locomotive brakes may be applied with any desired
pressure, and this pressure is automatically maintained in the

brake cylinders regardless of leakasze, or variatbtions in brake piston
travel.

4, The locomotive brakes can be released at a retarded rate
and thus prevent the locomotive surging away from the train; this
only applies when automatic brake valve is in the relecase positién.

5. The full use can be made of the release position of

the drivers brake valve because of the fitting of an equalizing
reservoir control valve. This offers maximum use of the excess
pressure in the main reservoir for the prompt and efficient release
of brakes on long trains. It also rcduces the possibility of
overcharging with the re¢sultant re-application of brakes at the hecad
-of a train.

6. ¥ith a service application of the train brakes the
locomotive brakes asply at a retarded rate so as to prevent coupling
slack running in too rapidly. «With an emcrgency application.
However, the locomotive brakes apply promptly without restriction. .

Vs 4 "minimum reduction" fewbture is included which ensures
that a minimum reduction of th. egualising reservoir and brake pipe
pressure of approximatcly 71lbs per sguarc inch will be obtained
when an automatic scrvice application is being initiated. This
will produce approximately 171bs per sgquare inch in the brake
cylinder.

8. Feed valves and reducing valves are interchangeable.

9.~ The brake valve handle positions, insofar as the automatic
brake valve is concerned, are identical with the No. 4 brake valve.

- 10. The brake valve handles can be removed, the automatic
brake handle only in running position and the 1ndapbn ent only in
lap position. They are rcmoved only when working in multiple
with another diesel electric locomotive and the two locomotives
are operated by one crew. when removed on the rear locomotive
they must be locked away. They are also removed in the rear cab
of a Df locomotive.

M. dhen the emergency position of the brake is used sand
will be applicd to the rails by allowing main reservoir air to flow
via ports on the rotary to the sanding apparatus.
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Refer to the ailr brake hand book page 62 fig. 80. This
is named AYEL equipment it is the same as fitted to a Df looomotive.
One brake pedestel and set of brake gauges removed would leave the
equipment as fitted to a Dg and Dh.

BRaFE VALVE (AUTCMATIC FURTICN):

Refer to the Air Brake Handbook pages 48-49-59-51. . Any
reference to high or low pressure governor control can be deleted
as an air operat.d electrical governor is fitted with the AVIL
brake equipment. Otherwisce the rotary positions ar: the sane
as the APEL except for ports which allow the operation of the sanding
apparatus when the brake valve is pliced in the amergency position.

The AH7 automatic braks valve has five operzting positions
zs follows:

(1) Full Release position

(2) Running position

(3) Lap position

(4) Scrvice position

(5) Emergency position
(1) FULL RELEASEZ PLoITICN

The purposc of this position i1s to provide 2 large direct
air passage to c¢nable main reservoir pressure to pass rapidly through
(a) to the brare pipe. This hestens the charging or recharging of
the eir brake system and assists in obtaining a prompt and efficient
release of the brakes. In this position the locomotive brakes, if
applied, are permitted to release at a retarded rate only, so that
the locomotive will not surge away from the rest of the train and
causé coupling slack shocks. This retarded release fexture 1is ,
obtained by discharging the rclay chember pressure through a restricted
port (h) in the rotary valve.

If the brakc valve handle was allowed to remain
indefinitely in release position the z2ir brake system would be
overcharged to main reservoir pressure. To avoid this the handle
must bc returned to running position after the train brakes have been
released. 4As a warning against this being overlooked a small . port
(r) discharges main rescrvoir pressure to atmosphere whilst the
-h:ndle is in release position with sufficicnt noise to attract the
attention of the Inginedriver.

The equalising reservoir charges 2t a retarded rate through
the equalising rescervoir control valve and obscrvation of the
equalising reservoir pressure gauge by the Ingincdriver will enable
him to determine when to return the brake valve handle to running
position.

The minimum reduction reservoir is vented to atmosphere.

(2) RUNNING POSITION

The brake valve must be kept in this position when the
brakes are not being operated. In this position the port (h) in
rotary valve connecting the control pipe to atmosphere is larger
than in relecase position and the locumotive brakes thercfore release
at a faster rate than the train brakes., nrovided the independent
brake valve is also in running position. The running position
should not be-used to release the train brakes. A large.passdgev.
is open from the feed valve delivery port (d4) via the rotary.valve
cavity (f) to the brake pipe so that the latter is charged .with the
full capacity of ths fe=d valve, but cannot attain a pressureoin
excess of that to which the féed valve g adjustoed. The chamber
at the top of the c¢qualising piston chirges uniformly with the
breke pipe keeping the pressure on both sides of the piston
substantially equal.
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The equalising reservoir charges at a restyicted rate
controlled by the choke in the equalising reservoir control valve,_

which is described in Air Brake Handbook, Page 56.

The minimum reduction reservoir is connected via the
rotary valve to atmosphere by cavity (v).

(3) LAP POSITION:

This position is used when initiating a brake application
and also hold the brakes applied after a service application until it
is desired, either to make a further brake pipe reduction or to
release the brakes. All ports are closed except those leading from
the equalising reservoir to the minimum reduction reservoir, the
gharging of which results in the reduction of approximately 7 1lbs.
in the equalising reservoir pressure which automatically produces
8 corresponding reduction in brake pipe pressure immediately the
brake walve handle is moved from running to lap position.

NOTL: "The minimum reduction reservoir is enclosed in the equalising
reservoir as shown in Fig. 1. The volume of the minimum
reduo@ign reservoir is made so that when the air in the
equal}s;ng reservoir is allowed to flow into it, the
equalising reservoir pressure us reduced by approximately 7 1lbs."

P

(N \
T To Top of Equalising Piston

' I To Port (M) in Rotary Vslve sSeat
| y Automatic Portion
I s

B T~ llinimum Reduction Reservoir

P : ifqualising Reservoir

(4) SERVICE PCSITION:

This position is used when 1t is desired to make a service
brake application. The movement of the equalising piston
produces a gradual discharge of brake pipe pressure which is
also gradually terminated after the handle 1s returned to lap
position and thereby prevents surges in brake pipe pressure
which may kick off the forward brakes in the train.

In: this position the rotary valve connects chamber "D"

above the equalising piston to atmosphere via the preliminary
exhaust port (e). As a result the brake pipe pressure lifts
the equalising piston and flows to atmosphere through an exhaust
fitting until the brake pipe pressure is slightly lower than
that of the equalising reservoir, when the equalising piston
reseats.

ir The equalising reservoir and minimum reduction reservoir
are connected via the rotary valve.

(5) EMERGENCY POSITIOIN:

This position is used when an immediate full application
of the brake under emergency conditions is required. A large
direct connection is made by the rotary valve from the brake
pipe to atmosphere causing a sudden and heavy reduction in brake
pipe pressure which produces maximum force in the shortest
possible time.
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In this position also a maintaining port is opened from
the feed valve to the face of the relay piston in the distributing
valve via the feed valve port in the rotary valve seat cavities
(k) and (n) in the rotary valve, No. 2 control passagse, the
independent brake valve in running position, and No. 3 control pipe
to distributing valve. This ensures against any possible shortage
of relay chamber pressure such as might occur from lsakage, or after
a service application and releasc has been made immediately prior to
an emergency application.

~«ith the AH7 brake valve main reservoir air which is present
on top of the rotary valve at all times whilst the brake valve isolating
cock is open is admitting to the sand supply air line to operate the
sanding apparatus.

THE BR-KZ VALVE (INDErENDSNT ZORTION) :

Refer to Air Brake Handbook pages 51-52-53-54,

The independent brake valve has five operating positions
as follows:

1) Release position

2) Running position

3) Lap position

4) slow application position
5) 3Juick application position

In this position the locomotive brakes can be rapidly
released at any time irrespective of the position of the distributing
valve ports or of the position of the automatic brake valve and
without disturbing the train brakes. A return spring serves to
return the handle automatically from this position to running
position as otherwise with the handle in release position the
locomotive brakes could not be applied by means of the automatic brake
valve. 4s a further precaution in the event of a return spring failure,
reducing valve air blows through a warning port whilst the handle is
in release position. In this position of the independent brake
valve, air at reducing valve pressure (451bs) is admitted via the
rdary valve to the No. 4 independent release pipe which communicates
with the lower face of the independent release valve péston of the
distributing valve (see fig. 85, Air Brake iHandbook). This piston
then raises valves 56 and 53 from their seats and allows the air from
the relay chamber to flow by way of Io. % control pipe and the
independent brake exhaust port, also through valve 56 which is open
and through reduction of pressure on the bottom of the relay piston 7 and
thereby releases the locomotive brakes. Valve 53 is a rubber seated
valve on the AH7 brake and no ball valve is fitted.

(2) RUNNING POSITION

The independent brake valve handle should be carried in
this position at all times when the independent brake is not in use.
In this position communication is made between the No. 3 control pipe.
and No. 2 control passage leading through the pedestal filling
piece to the automatic brake valve. If the latter is in release
or running position, and the triple valve portion of the 'distributing
vaive 1s in release position, the relay chamber pressure can release
to atmosphere. In running position of the independent brake valve
the No. 4 indpenedent release pipe is vented to atmosphere.
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(3) LAP POSITION

This position is used to hold the independent brake applied
after the desired brake cylinder pressure is obtained at which time
all communications between operating ports is cut off.

(4) SLOW AFPLICATION

This position is used when it is desired to apply the
independent brake lightly or gradually. Air from the reducing valve
is admitted to the No. 3 control pipe and thence through to the relay
chamber and the lower face of the relay piston, resulting in a similar
pressure being automatically reprfiduced in the locomotive brake
cylinders. (The relay chamber air acting on the bottom of the
relay piston forces it upward unseating the application wvalve, thus
allowing main reservoir air to flow to the brake cylinder. When
the pressure in the brake cylinder, acting on the top of the relay
piston, is substantially equal tothe relay chamber pressure acting
on the bottom of therelay pisvon, the relay piston will move down
under under the influence of the application valve spring. The
application valve is now seated and main reservoir air is prevented
from flowing to the brake cylinders).

The No, 4 independent release pipe 1is vented to the
atmosphere.

(5) QUICK ATPLICATION TOSITICN

This position is the same in effect as slow application
except that the pressure is more rapidly built up in the No. 3 control
pipe. The reducing valve is adjusted to 451bs, which is therefore
the maximum brake cylinder pressure available with the independent
brake. The return spring arrancement contained in the upper portion
of the brake valve body ensur s that the handle cannot be inadvertently
left in the guick application position when siow application is desired.
The No. 4 independent release pipe is vented to the atmosphere.

THE FEQUATLISING RESERVCIR CONTROL VALVE

(Refer to Air brake Handbool, page 56, for the description
and operation).

THE DISTRIBUTING VALVE

The distributing valve, when actuated by the brake valve,
performs the following functions:

(a) Permits air to flow to the brake cylinders.
(b) Maintains any desired pressure in the brake cylinder.
(c) Permits the air to exhaust from the brake cylinder.

The distributing valve consist & two portions designated
the "$riple valve portion" and the "relay portion". The two
compartments in the reservoir to which the distributing valve is
attached are termed the "Auxiliary chamber" and the "relay chamber".

Refer to the Air Brake Handbook, pages 57 to 59 Fig. 74
to 78, for the names of the different parts of the distributing
valve.

The auxiliary chamber serve: the purpose of the
auxiliary reservoir to the triple valve portion, whilst the
relay chamber is in effect a dummy brake cylinder which receives or is
relieved of ite supply of air as requreed by the action of the triple
valve portion of the distributing valve or by the operation of the
independent brake valve. Any pressure present in the relay chamber
is automatically reproduced in the locomotive brake cylinder.
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fizs 81 to 85, Air Brake Handbook, show the distributing
valve diazrammatically. Study the coloured diagrams of the distributing
valve, which are supplied with this lesson, as the description of
its operation (pages ©0-61 Air Brake Handbook) is being read.
The following colsur key shows the various relative air pressures thas
are shown on the coloured diagrams. (These eoloured diasgrams may be
retained by the student).

Nain reservolr pressure Dark blue
Brake pipe pressure Red
asuxiliary chamber pressure ~ Yellow
Relay chamber pressure Brown
Brake cylinder pipe pressure Green
Independent brake valve pressure - Dark Brown
Feed valve pressure Light Blue

NOTEs ON THE CiSRATICN

These notes are to be read in conjunction with the operation
of the distributing valve (rages 60-61). TFig. 81 shows the charging
and running positions.

FIG. 83 AUTCMaTIC SIZVICE LAP

‘hen the piston (32) moves down to the position shown, the
graduating valve blanks off communication between the relay chamber
and the safety valve, and between the brake cylinder and the No. 3
control pipe.

The air pressure existing in the relay chamber exerts a

forcc upon the relay piston (this is described under the huadlng of

"automatic service" position, page 60, .ir Brake Handbook) and will
czuse air from the main reservoir to flow to the brake cylinder.
This flow will continue until the pressure in the brake cylinder,
acting on the tcp of the rclay piston, is substantially egqual to
that in the relay chamber acting against the bottom of the piston.
Uncer the influence of the application valve spring, the relay piston
will now move down until the application valve (19) is seated and the
flow of air from the main reservoir to the breske cylinder stops.
If & further reduction of brake pipe pressure is made, the distributing
valve will again assume "automatic service" position and return
to "automatic service lap" position as previously described,
unless an over-reduction of pressure occurs. In this case the
ope >rating ports will remain in "automatic service" paition.
Service port "Z" is made small so as to restrict the fleow of
compressed air to the relay chamber in order that the locomotive
brzkew will not act in advance of the train brakes and cause 2 scvere.
run in of coupling slack.

FIG. 84 AND FAGE 61 AUTOMATIC fwiRUGENCY POoITION

The control pipe air flows through passage "J" past ball
check valve 53, and not via passage "I" 2s shown in Air srake Handbook.
The ball wvalve on the A7EL is a rubber scated valve replacing
the ball.

" PAGE 61 AND FIG., 85 INUZPENDENT R.oLosok rOsITION
DEAD SRNGINg DEVICEH

The "dead engine'" device is bolted to the distributing
valve. A section vicw of the valve is sgaown in Fig. 81. When a
"dead" locomotive, or more specifically a locomotive with the air
compressors inoperative, is to be hauled by a "live" locomotive, the
cock of the "dead engine" device must be opencd to allow compressed
air from the brake pipe to 1ift thoe spring loaded check valve (71)
and pass through choke (82) to the main reservoir on the ddead"
Locomotive charging it to a pressure of approximately 651bs per
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square inch for use in the air brakes egquipment of that locomotive.
The spring (7A) has a value of 151lbs, or in other words, when the
pressure above the check valve (71) is 15lbs per sjuare inch, less
than that under it, the valve closes. If the check valve had no
spring equal pressure would be obtained on each sgide.

Both breke volves on the "dead" locomotive must be in
ranning position and the brake valve isolating cock must be closed.
At 21l other times the cock of the "dead engine" device must be
closed. It is closed when the handle of the cock points towards
the brake pipe connection to the reservoir, and open when it points
towards the safety valve on the distributing valve.

SAFLETY VALVE

The safety valve, attached to the distributing valve,
communicates with the relay chamber and this limits the maximum -
brake cylinder pressure fo 551bs. The equalising slide valve and
graduating valve controls the air pressure from the relay chamber to
the safety valve (see Figs. 82, 84). It will be noticed that in the
emergency position (Fig. 84) that the air from th:e relay chamber to
the safety valve goes through 4 small port (4) in the slide valve.
This restricts the flow of air and ensures that the pressurc in the relay
chamber and under the relay piston is maintained. :
(Refer to .ir Brake Handbook, page 62, for the description of the

operation). :

DUCLEX PRESSUR. GAUGES

The A72L air braoke equipment has two Duplex pressure gauges,
one registers maln rescrvoir and egualising reservoir pressurcs, and
the other registers brake pipe pressure and brake cylinder pressure.

BrohE VALVE ToOLaTING COCK

Refer to air Brake Handbook (Page H11).

The brake valve iscolating cock 1s attuched to the pedestul
sand may be removed from it without disturbing pipe joints (see Fig. 54).
The isolating cock controls the passage of air from the main reservoir
to the autom.tic brake valve. when closed (see Fig. 79) bye-pass
ports establish communication through the cock connecting the feed
valve passage with nain reservoir pass:ge in the pedestal. when the
automatic brake valve is in the running position (as it should be

when the locomotive is assisting with the isolating cock closed)

the sir from the brake pipe passes through the feed valve passage,

the bye-pass ports and the main rescrvoir passage to the top of the
rotary valve in chamber "A", It 1s thus precvented from being

blown from its scat when the broke pipe pressure is suddenly raised by
the leading or controlling locomotive.

The brzke valve isolating cock must be closed on the
second locomotive when assisting 2 train or when the second locomotive
is being hauled "dead", and both brake valve handles placed in the
running position.

NOTs '"Assisting" means two locomotives on a train or coupled
together with no control Jjumper inscrted and only the br.uxke
pipe hose coupled up.

A7oL BRAKe, EJUIPMENT - ADJUoTMENTS

Enginedrivers must check these adjustments when the
locemotive is in service and roport any variations which may be
indicated.

The feed valve controlling brake pipe pressure nust be
adjusted to &01bs per square inch. :

The reducing valve controlling independent brake arplication
pressure must be adjusted to 451bs per sguare inch. The s:afety valve
must be adjusted to 551b per sq. inch main reservoir pressure nust be
controlled between 1051b and 1201b per sg. inch.
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COMPRESSOR
The compressor is a two stage four cylinder type which is

driven directly from the main engine crenkshaft. It consists of

two low pressure cylinders which draw air in through a filter and

inteke valves =zs the pistons move on the downward stroke, ALs the

low pressure pistons move up the intske velves close and the discharge

valves open which allows the a2ir to be forced through to an intercooler

which consists of & rediator with cool air passing round its tubes,

this cools the compressed air inside the tubes before it is passed

on to H.P. intake velves which open when the high pressure pistons move

Gown. when the high pressure pistons move up the intake velves

close and cischarge valve opensand allowsthe air to be compressed

into the main reservoir., A lubricating oil sump is fitted to the

compressor and oil level must be. checked whenever the locomotive

is prepared. Shearing bolts are fitted into the drive shaft to the

compressor to protect this sheft and the engine in case the compressor

seizes,.

CONTROL OF MAIN RESERVOIR FRESSURES :

As the compressor is driven direct from the.diesel engine
crankshaft, it runs a2ll the time the cdiesel engine is running. To
enable the main reserveoir pressure to be maintained between 4105 1b and
120 1b per sguare inch a governor is fitted which operates a magnet
valve, which in turn operastes an unloader valve. The operation of these
valves is as follows : when main reservoir pressure is low the
compressor charges the main reservoir until a presgsure of 420 1b
per sguare inch is reached. 4 pipe taken from the main reservoir
allows mein reservoir pressure to act against a diaphrsgmin the
governor, The diaphram is spring loaded so that it will not operate
until main reservoir pressure reaches 120 1lb per square inch, When
this pressure is reached it will cause the diaphram to move and close
low voltage electrical contacts which will energise the solenoid of
a magnet valve, The solenocid¢ will cause the magnet valves armature
to move and open an air valve which allows main reservoir air
to flow to a large piston in an unloeder valve the large piston
moves up causing a spindle to open an exhsust valve which for a
moment allows main reservoir pressure to escapc to the atmosphere
but when this occurs a non return valve closes snd seals off the main
reservoir, The compressor will now be working to the stmesphere,
that is air being compressed by the compressor will take the least
line of resistance which is via the open exhaust velve in the unloader

valve to the atmosphere and the main reservoir is not being charged.

When main reservoir pressure drops to 105 1b per sguare inch
the spring overcomes the main reservoir sir pressure and causes the
diaphragm to move in the opposite direction which opens the low voltage
contacts of the governor de-energising the solenoid of the magnet valve
which allows itSsrmature to move assisted by the tension of a spring
and close off the main reserveir pressure to the large piston of the
unloader valve, At the same time the magnet valve opens an exhaust
port and allows the air under the large piston of the unloader valve
to esceape. «ir pressure plus the tension of a spring will now close
the unloader valves exhaust valve closing off the exhaust port and
moving the large piston down. The compressor will now overcome
the main reservoir gir pressure and non return valve to sllow the
main reserveir to be again charged to 120 1b per sguare inch.

When locomotives are coupled together for multiple unit
working the main reservoirs of the units are coupled together by a
coupling pipe and hoses thus ensuring that the air pressure on all
locomotives is the same.
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To ensure that all compressors arelcaded and unloaded
simultaneously the governor contacts on each locomotive are
connected to a synchronising train line wnich is coupled between
units by the means of the jumper. As soen as any compressor
governor closes the feed to all unloeling magnet valves is completed
and all compressors run light and wori to the atmosphere until all
compressor governors are open once agaln. An dsolating cock is
placed in the main reservoir air pips to the compressor governor and
must be open to :llow the governor tc work normally. If this cock is
closed for any reason the compressors will charge the main reservoirs
to the pressure that the safety valives are set to and they will open
and relieve the pressure.

If for any reason any governo: should stick closed all
compressors will work off load and malr reservoir pressure will
not build up. In this case the detlective governor must be found,
opened and isolated by the means of the air isolating cock.

CCNTINUCUS AIR PIPES

In addition to the brake pipe, themain reservoir, control
and independent release pipes are continuous throughout all locomotives
which are coupled together for multiple unit working.

ATR FLOW TI'DICATOR

The Air Flow Indicetor is designed to give a pressure
gauge indication of the quantity of air being delivered by the feed
valve to the brake pipe in order that the enginedriver may
check the air tightness of the brake pipe. A break-in-two of the
train or a burst hose will provide a pressure gauge indication to the
enginedriver that heavy brake pipe lezkage has developed. The
device has several other important advantages which will be referred
to later.

A venturi tube located in the main reservoir pipe leaBing
to the feed valve is employed as basis of the device. Pressure
in the side branch of the venturi is reduvced due to the velocity
of the air passing through the venturi tube and this reduction of
pressure is used to operate the indicator.

The controlling portion is a flexille dlaphragm influenced
by main reservoir pressure on one si¢¢ and venturi side branch
pressure on thecother. If no air is pascing through the venturl tube
the pressure on each side of the diaphragm are equal, but when

air is flowing through the venturi tube a difference in pressure in
proportion to the air flow exists between the two sides of the
diaghragm.

Referring to the sketch showing the design of the control
device, diaphragm 71 is connected to a piston valve 2 located in
cylinder 3% which has ports A connected to atmosphere which vent
air from chamber B when the diaphragm assembly is forced down.

Main reservoir air enters chamber B via a drillied hole and choke 5
in the piston valve. Chamber B is also connected to one handof a
duplex pressure gauge via pipe G. A light spring 6 exervs a
sufficient upward force to hold the diaphragm and piston valve
assembly up so that the ports A are covered by the piston valve.

ilhen there is no flow of air through the venturi tube the
pressures on both sides of the diaphregm are equal and the piston
valve is in its upper position and the ports A are clesed. Pressure
in chamber B will therefore be equal to main reservoim and will be
shown on both hands of the duplex gauge.
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chould the feed valve commerce to supply air to the
brake pipe the action of the venturi tube will create a difference
in pressure between the two sides of The diaphragm and the diaphragm
and piston assembly will move down. 7The air from chamber B will
escape to atmosphere at the ports & giving an audible indication and
the hand of the duplex pressure gauge that is connected to chamber
B will show a drop in pressure proportional to the difference in
pressure on the two sides of the diaphragm. The flow of air from
chamber B sauses a drop in pressure on top of the piston valve main
reservoir air acting on the bottom of the piston valve resulfs in a
npward foree opposing the action of ths diaphragm and fthe piston
valve will sontrol the discharge of air to atmnsphere so that the
forces acting on the piston equal those acting on the diaphragm resulting
in greater sensitivity.

The drop in pressure indicated by the bressure gauge
hand coupled to chamber B gives an indication to the Enginedriver
of the wolume of air passing to the brecke pipe.

The advantages obtained from the use of the air flow
indicator are summarised as follows:

INITIAL TRATIN CHARGING ND wiloAcliG nPTlox BRAKD Toois

The indicator shows the enginedriver when his train
is almost charged and ready for the brake test. The indicator shows
when the train is recharged and ready to go after the brake test.
The rear reservoirs of a very long train may be from 5 to 101b below
full charge when the flow indicator shows full charge.

UNINTNTION I FARTING

with multiple unit diesel locomotives working near
full power it is occasiondly difficult to detect a break-in-two.
The indicator immediately shows the change in brake pipe airflow and
indicates to the enginedriver that he should investigate.

STARTING AFTxR A 510y wlTda LONG GOOusS Trallib

"Pull-apart'" resulting from an attempt to start too soon
can be avoided by observing the indicator to determine with the
train 1s properly recharged and a1l brakes released.

BRALE ArPLICATIONS PR THL Hi R

4 change of flow rate from the normal shown by the indicator
tells the enginedriver of a new and greater brake pipe demand which
may be caused by rear end brake application. Thie is helpful in
preventing "Full-aipart'.

INGSTRUCTIONS FCR THS CPexnTION OF LD ATR BRAKE EUIFPMENT

“efer to Air RBrake Handbook.

A7:L ATR BRALE DaF o CTo ano FAILURLD

Refer to ..ir Brake Zandbook (pages 130 to 13%) for some
of the faults enoountered w1th A7EL brake eguipment.

.ny instructions regarding the governor, governor breakdowns
or governor control should be deleted as these do not apply to the
A7ETL brake.
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NOTE : Clause 35, page 133 (control pipe broken) should now read as
follows :-

If the control pipe breaks there is no cause for any
delay, and it is not necessary to blind or fletten the pipe at the
base of the pedestal, or 2t the distributing valve.

With 2 broken pipe the loconolive brakes can be
applied and releaged by the avtomatic trake valve, but the emergency
maintaining feature is lost. The locomotive brakes cannot be
applied by the independent brake valve, but a release can be obtained,

The retarded reclease feature is inoperative and it will be
necessary for the enginedriver To use the handbrake to prevent the
locomotive from surging away from the train during a release of the
brakes, if buiched braking had been ussi, The handbraske must also
be used to hold the train while standiiz.

OTHER DEFECTS AND FATLURES :

1. Brake Pipe Leakage

Brake pipe leakepe on the locomotive will cause the brake
cylinder pressure to build up when the automatic brake valve handle
is in the lar posgition. This defect can cause the overheating of
the locomotive tyres, becauce cach time the brskes are applied a
higher loccmetive brake cylinder pressure is obtained than necessary.
When the brake cylinder pressure is noticed to be building up when
in the ¥ lap' position, full use must be made of the v independent
release” position and the defect reported for attention.

A defective distributing valve cen cause the brake cylinder
pressure to build up. To be sure of the cause the following locomotive
brake pipe leaksge test should be msde

¥liake a 101b. reduction from the standard pressure, leaving
the brake valve in ths "Iap " position, Then observe the
fall of brake pipe pressurc on the gauge, The loss of
pressure must not exceed 51bs per minute

NOTE_: Should the le:kage be less than 5 lbs per minute and it
is observed that the brake cylinder pressure continues to build
up, the distributing valve should be booked for attention,

DISTRIDUTING VAIVE DEFECTS

Should & continuous blow exist at the distributing valve
exhaust when the brakes are applied, it is caused by release slide
valve leakage, or a defective cage bush seal, ‘when a blow exists
at the exhaust when in the release position, this indicates a
defective application valve, Both defects should be reported for
attention.

EQUALISING RESLRVOIR CONTROI, VALVE DEFECTS

Should 1t te observed that the equalising reservoir
pressure gauge is siow in showing an increase in pressure during
the recharge period, 1t indicetes a partly blocked choke in the.
egualising reservoir control valve, The following test will
indicate 1f the choke is clear,
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'¥lace the automatic brake valve in service position until
both the brake pipe and equalising reservoir pressures are
reduced to zero. Then place the brake valve in the running
position. with a constant brake pipe pressure of 80lbs.
Note the time required to charge the equalising reservoir to
©01lbs. This time must not be less than 54 seconds, or more
than 64 seconds."

‘Before making the test make certain that there is no
leakage on the .pipe to the gauge. Air flow through the choke is
small and a small leak has a large effeet.

BROKEN FIiEo

IND 2o SNDENT RELEASE PIrS 3RUK.V.  With a broken independent
release pipe it is not necessary to do anything in the way of
blinding the pipe, etc. It is poasible with the use of the
independent brake valve to make an independent releasc of the
locomotive brakes only after an independent application and provided
the triple portion of the distributing valve is in the release
position. Place the independent brake valve handle in the running
position and relay chamber air will flow through the control pipe
to the independent brake valve, through the control prassage to the
automatic brake valve and thence to the atmospherc. Brake cylinder
air will force the relay piston down, closing the application valve
and allowing the brak: cylinder azir to cscape to the atmosphere
through ports in the rsley slide valve and distributing vwalve
exhaust. This defect should be reportzd for attention, bociuse
when the azutomatic brake is #pplied, it is not possible to relesse
the engine brakes and this will result in overhcating of locomotive tyres.

HOGws Bl SEN UNIT. BRUKEN and no spare hoscs on other side of
headstock,

If the main reservoir hose burst between two locomotives
and no spare hose is obtainable take the following action. Close the
coupling cocks both sides of the burst hose. Closc the isolating
cocks on all compressor governors in the rear of the burst hose.

The compressor governor on the leading locomotive will now control
all main reservoir pressures but the safety valves on the main
reservoirs to the rear of the burst hose will most likely 1ift and
blow as these reservoirs will become ovurcharged. :

NCUTE

If the compressor governors isolating cocks are not closed
on all trailing locowmotives the roar governor can control the air
pressure on the leading lcamotive and as now the rescrvoirs
are not coupled together main reservoir pressure on the leading
locomotive will not build up.

If the control pipe hose burst between units treat the
break down as a single locomotive but on no account closc the
coupling cock on the rear unit.

If the independent release pipe hose burst betwecn unit
close the coupling cocks either side of the burst hose. It will
now be possible to makec on independent release on the leading
locomotive but not on the trailing locomotive. If the train pipe
hose burst between units the hose will have to be replaced.
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CHARGING MAIN RuouRVOIR

‘Before starting the diecsel engine the following cocks must
be closed. Main reservoir drain cocks, all coupling cocks each
end of the locomotive, decad engine device cock and all brake valve
isolating ceocks in non-operative cabs. The following isolating
coeks must be open. Distributing valve isolating cock, governor
isolating soek, main reservoir isolating cock, brake cylinder isolating
cocks CCG isolating sock, ACS isolating eock, eontrol reservoir
isolating cocks, the brake valve isclating cock in the oper.tive
cab, the isolating cocks to the wheel slip device and the vigilance
device isolating cock.

CHANGING OFZiR.TING CABS

Refer to Airbraske Handbook. Irage H12.
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LIST OF JUEOTION

1. gscribe the operation of the automatic brake valve in each of
its five positions.

2. Describe the operation of the independent brake valve in each
of its five positions.

3. Deseribe the operation of the distributing valve in the
following positions:

(a) Charging positions

(b) Automatic scrvice position

(¢) Automatie service lap (see page 6 Lesson 9)

(d) Automatic emergency position

(e) Independent release position after automatic service.

4. Describe the operation of the "dead engine" device when in
the open position, and stote the maln reservoir pressure that
will be obtained.

5. what are the advantages obtained from the use of an airflow
indicator?

6. Air pressure is maintained above the automatic rotary valve
when the isolating cock is closed; where does this air come
from and how is it fed to the rotary:

7 dhat defeccs would causec the locomotive brakes (a) to fail to
apply when the automatic brake is ussd (b) to fail to release
when the independent brake is usedr

8. Should you find that the brake pipe was overcharged, say, to
1201bs, what procedure would you follow to release the truin
brakes?

9. what action would you tzke if any one of the following pipes
- ware to break?

(2) Branch pipe from main rescrvoir to distributing valve.
(b) Equalising reservoir pipe

c¢) Minimum reduction reservoir pipe

d) Control pipe (Page 11 Lesson No. 9)

¢) Branch pipe from brake pipe to the distributing valve.
f) Indpendent release pipe.

10, If a defect in a feed valve cannot be corrected while on the
road, what should be done to enable the train to continue on
its Jjourney.

11. Jhat defects will cause a continuous blow at the distributing
valve exhaust when the brakes are (a) applied; (b)) released?

12. If the independent brake will not apply and no blow exists
at the warning port when the brake valve handle 1s placed
in the release position, what is the cause’
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4,

5.

8.

10.

1.

12.

LIST OF QUESTIONS

Describe the operation of the automatic brake valve in each of its
fiye positions. R

What is the purpose of the equalising reservoir control valve and
describe how it operates?

Déécribe the operétion of the distributing valve in the following
posisitions :=-

ag Charging and release pesitions
gb Automastic service position

(Cgfﬂutomatic service lap

d)  Automatic emergency position

Ee - Independent release position after automatic service

Describe the operation of the "dead engine" device when in the

open position, and state the main reservoir pressure that will be
ogtainad.

What are the advantages obtained from the use of an airflow
indicator and explain why?

What are the three functions of the distributing valve?

That defects would cause the locomotive brakes (a) to fail to
apply when the automatic brake is used (b) to fail to release when

an independent release of brakes is made after, ayautomatic
service brake application

Should you find that the brake pipe was overcharged, say, to

1201bs, what procedure would you follow to release the train
brakes%

What action would vou take if any one of the following pipes were
to break?

(a) Branch pipe from main reservoir to distributing valve.
gbg Equalising reservoir pipe

¢) Minimum reduction reservoir pipe

(d) Control pipe . ' '

eg Branch pipe from brake pipe to the distributing valve
f) Independent release pipe.

If a defect in a feed valve cannot be corrected while on the road

What should be done to enable the train to continue on its
Journey.

What defects will cause a continuous blow at the distributing
valve exhaust when the brakes are (a) applied; (b) released?

With the AZEL equipment how is the pressure automatically obtained
and maintained in the locomotive brake cylinders.



D
13. How would you set up the brake equipment on :-

b) A Trail locomotive?
c) An pssisting locomotive?
(d) A Dead locomotive?

ga A Lead or single locomotive?

i

14, What ports are open in the brake valve isolating cock :=-

gag When the cock is closed?
b) When the cock is open?

15, Describe fully how :=-

ga) An independent application of the locomotive brakes is made,

b) The locomotive brakes are released after an independent
application. ‘
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