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CLAYTON DEWANDRE LIGHT RAILCAR
CONTROL EQUIPMENT,

INTRODUCTION,

In developing Reilcar Control Equipment certain fundamental
requirements were required to be fulfilled and before describing
the deteils and functions of the equipment it will be advisable to
outline these requirements which meet most operating conditions,
They are:=-

e The provision of controls covering:-
Throttle operation, "Dead Man's Valve", Braking and
Sending: All these to be achieved by two handles mounted on the
dash and capable of operation by = sitting driver, The throttle
operation to be mechanlecally arranged by rode snd levers from one
of the driver's handles, the other three functions to be performed
pneumatically. Control to be possible from both ends of the vehicle,
2% The system to be on the "inverted line" principlelso that
failure of couplings, lecks eto., become a'wailure to safety", i.e.
either apply the brakes or prevent them being relessed.
3; The "Dead Men's" valve to be linked with the throttle
- ™ oontrol and arrenged that relesse of the throttle handle causes the
brekes to be applied snd the engine elther shut down to idling or~
stoppeds A time log of approximately 10 secconds to be included in
this action,
L The inclusion &f & passengers emergeney valve which when
Vopened‘applies the brakes and shuis down the engine,.

5s Braking and Sanding to be capable of independent or

combined operation by the same control handle, the brake power to

be proportionsl to the effort and movement of the handle.

6 The complete system to be such that a trailler vehicle or
second motor vehicle (with dead engine) can be coupled at either end
bf the first motor vehicle and the train driven fyom either endg of

the first motor vehicle, |

To Provision whereby the engine may be run for testing or while
waiting at a strtion, ete, without continuous depression of the "“dead
nmng valve and automatic cancellation of this provision when the

railcar is driven,
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8, Provision of air supply for sanding, hooter snd door gear

operation such thst normel ussge of 2ir by these devices does not

affect.the brakes, but excessive usrge causes a failure to safety,

The system designed to meet these requirements is diagramm-
atically illustrated in Fig.i.

The brﬁkes working on the inverted line system i1s similar

to normel railway esir brske prectice in that air pressure in the
"train pipe" holds the brckes off and destruction of train pipe
presgsure ceuscs the brakes to be applied,

The train pipe is thet air conduit running the length of
the trzin connccting the various controllers and valves, and coupled
between the cars with Flexible hoses and quick detachable couplingse
OPERATION OF THE SYSTEM,

Referring to Fig.ls in detall compressed air is provided
by the compressor (2) which draws air at atmospheric pressure through
the air cleancr and anti-freezer (1) and delivers it vie the line
filter (3) to the unloader velve (4) and into reservoir I, From
here reservoir II is cherged via non-return velve (24). When thesé
two reservoirs are fully charged to the working pressure the unlosder
velve diverts the delivery of the compressor to stmosphere end allows
the compressor to run on light loed until the reservoir préssure dropsa
sufficlently to bring the unlosder valve to the charging condition,
Thle portion of the system provides the source of the air pressure
power together with its means of storage in the two reservoirs.

The auxiliary services drsw their air supply from reservoir
i and the breking equipment from reservoir Il, This arrangement
meets requirement 8,

The controls at each end bf the car are duplicates but there
is provided only one pair of handles which have %o be transferred
from one e¢nd of the car to the other when the driving position is
changed. The removal of the handlee is arresnged so that only
controllers with the handle in position are effective and escape of
air from o handless controller is prevented, . The alr feeds from
reservoir IT to the controllers sre interrupted by two valves, the
dead man's handle valve ond the handbreke velve, When the desd men's

handle is relcesed, the supply of air to the controller is
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interrupted and in addition a small leak is introduced in the feed
line on the controller side of the dead man's vglve. This leak
allows the train pipe pressure to be released and the brakes applied.
The throttle closing servo (21) is also coupled to the same section

of the feed line (via changeover velve (22), which enables the

. single servo to function from either driving position) and hence

release of the decad man's handle almo stops the engine, This
arrangement meets ®equirement (3).

The second valve acting as interrupter is the hendbrake valve -
(19)¢  In the off position of the handbrake this valve is open and
permits full flow of air either from feed line to controller or back
from train pipe through controller %o the lecak in the dead man's ﬁalvea
When the handbrake is applied the valve is closed and in this position
release of the dead man's handle docs mot releasc air from the train
pipe and apply the brakes nor, if the air brakes are already
applied, cen they be released until the handbre ke is returncd to the
Yoff" position, This deals with requircment 7.

The controllers themselves, i.e. throttle controller and
brake controller, at cach end of the car, consist of handles capable
of roteting about a vertical axis and also capable of bcing depressed
about a horizontal axis, The two handles are thus between them
capable of performing four functions and these are:=-

For tho left hand controllecr, opcration of throttle

opening and closing of dcad men's valve;

For the right hand controller, opcration of the brakes

and the sanding apparatus.

Of these functions, the operation of the throttle is purely
mechanical, i.c. a shaft extends from the controller angd is mechanically
comeected to the engine throttle by rods and levers (not supplied as
part of the equipment), The other three functions, dead man's valve,
‘Mmkes and sanding, are performcd pnecumatically,

Rotation of the brake controller handle in a clockwise

diredtion operatcs a valve, the function of which is progressively to
relecasc air pressurc from the train pipe and thus apply the brakes.

The velve is of the reaction prineiple and "fecl" is imparted to the

hendles The breke powcr produced is proportional to the amount of
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rototion and to thc cffort requircd to couse this rotation.

Relcosc of thc hendlc permits it to return of its own accord to the

"off" position and rcstorc the prcésurc in the train pipe, Requircment

> 1s thus mct by this arrangecmecnt,

Thc actual brake applying units consist of o cylindcr
(or cylinders) an inverted linc valve and an auxiliary rescrvoir.
Whilc normal running of thc eonp procccds and thcre is prcssure
in thc train pipe the auxiliary rcscrvoir is chargeds Whcn a pressurce
dcercasc occurs in the train pipc thc invertcd linc velve brings about
a corrcsponding inecrcasc in pressurc in the brake cylinder, i,ec, it
inverts the pressurc changcs Rcstoration of train pipc pressure
decrcases ang finglly Yclcascs the prcssurc in the brake cylindcr,
From the sefcty aspcet this arrengemcnt is important as thé
encrgy and control to makc an cmergency brake application is wholly
containcd within these thrce itcms, the cylinders, the I,L. valve
and the auxilirry rcscrvoir, A fallurc or accident to any other
part of thc wholc systcm cannot prevent the railear from bcing brought
to a stop, This arrangement adcquatcly covers rcquirement No,. 2,
Roquirement No,lL - passcngers' cmergeney valve - is simply

Providcd by a cock acccssiblc to passcngers and which discharges

the air from the train pipcs

When a trailcr car cquippcd as per, Fig,2. is coupled
to thc motor car the train pipec forms thc pneumatic conncection
betwecn the two systems, The trailcr auxiliary rescrvolr,
invertcd linc valve and cylindcrs arc similar to thosc oﬁ_thc mo tor
car and operate in thc same manncr hcnee operation of the two vehicles
togcthcr is no problcms Furthcer vchiclcs could also bc attached,
the 1imit being dccided by the capacity of thc compressor to cherge
all thc rescrvoirs at the retc corrcsponding to the air uscd by thc
stops pc£ mile of the scrvicc. The spced of filling end cmptying

the trein pipc when 2 long train is cmploycd also limits thc number

of vchicles., It can be sccn thc grester the length (volume) of
the train pipe thc grcater the timc tekcn to apply and relccse the
brekes, With the sizc of piping spcecificd (1/2" bore) a train lcngth

|
:
{
of 150 fcct e¢an be controllcd setisfactorily. ‘ }
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If it is necessary to tow s motor cer its breking system

can be opersted corrvectly fpom the toﬁing car if both pairs of controlleré
in the towed car have their handles removeds This isolates the pressure ‘
supply part of the system and leaves the remainder or operative side
exactly equivalent to the system on the trailer car.

It is not possible to utilise air from both compressors to feed
a single train because the engine of the "towed" car cannot be run
without the handbrakec being applied, owing to the action of throtile
closing servo, ‘

FUNCTION AND OPERATION OF COMPONENTS. ;

1s IHE COMPRESSOR.

The function of the air comprecssor is to provide the compressed
alr power for the breke system and other control apparatus.

The crankshaft 1s a one piecc steel forging running in
bell bearing journals with white metalled big cnd bearings. The
erankshaf't is drilled from the centre oil pump beering to feced the big

ends. Oil thrown from the big ends lubricatcs the cylinder walls

end the main bearings,

The oil pump is anchored in the sump and is of oscilleting
cylinder dcsign, the ram having a split cap embracing sn cccentric
gentre bearing on the crankshaft. Delivery from the pump is through
the ram iteelf to a groove in the crankshaft with which the oilways
communicate,

Suction to the oil pump is through an extension dipping
decply into the sump oil spaces A plate relicf valve is incorporated
in the pump head, O01il pumps arec tcsted and set at the correcct
Working pressure before assemblye.

The compressor pistons arc of orthodox design with two
comprcssiom rings and a scrapcr ring at the piston skirts The
gonnecting rods are steel stampings with bronze bushes for the small end
| pins and white mctal besrings fbr the large cnds.

A crankcasc brcather is incorporeted and permits breething
without.loss of 0il, 01l level is indicated by a dipstick, the top
portion of which forms the oil filler cap.

GENERAL MAINTENANCE,
Cheeck end if necessary rcplenish the oil in the compressor
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sump, ot thc samc pcriods this attention is given to the cnginc,
Comblctcly drain and rcfill sump evcry 5,000 kms;
Thce droin plug is in thc basc of the sump.
The dclivcry velves and springs should bc removcd ond cxamined
cvery 20,000 kms., running ond any carbon dcposits rcmoveds If the
valves havc bcecomc ridged or distortecd they should be rcplaced and if
found in this statc it is probablce the springs slso will nccd replaccw
ment, Thce dclivery valve scat ean be rcmoved and rclapped if ncecssarys
Clcanlincss of thc air inlct filter is very importfnt and this ‘
should bc clcancd thoroughly by washing in Petrol or Kecroscnc at rcgular;
intcrvals., A chokcd filtcr clcment is a potential coausc of loss of
output from thc comprecssor,

If thc comprcssor bec dismentled for overhoul it is not advisable

' to altcr thc oil pump velve scttings unleoss facilitics cxist for tcsting
thc 0il pump scparectcly, In manafacturec the pump is fittcd to a shaft
rcplica of ﬁ%c crenkshaft cccentric and the rclicf valve sct such that
pressurc gencrated lies between 0.7 kg/sq. eme ond 1,0 kg/sqge.cm, with
the pump running at 500 rpm. (Thc stroke of the oil pump is 6,35mm, oOr
0.,25ins, )

For tcsting thc compressor itsclf on the benech a 4O litre
rescrvoir is o convcnicnt sizc to usé, and with this sizc of rcsorvoir,
the timc in scconds to attain a prcssurc of 5.5 kg/sqgscme at the gpceds

guotcd is as thc following tablc:~-

Spccd of Comprcssor,

Timc to attain 5,5 kg/sqge.cm,
in 40 litrec rcsecrvoir,

If thec tcst is madc on thc railear the volumc of the rescrvoirs

ghould bc asccrtaincd and e timc directly proportional to &he above

¥ill give thc pcrformence expcctcd,
§ 2, THE COMBINED AIR FILTER AND ANTI-FREEZER,
The function of this component is that of mixing a perccntege

of spirit with thc moisturc in the air thus lowering the frecezing poiﬁt
of the mixturc to a tempcraturc not 1ikely to be rcached under normel

gonditions,

Thc anti-freczer shown as-No.1 in Fig.1. is dcsigncd to opcratc

#ith Mcthenol as thc working fluid, as this spirit has vcery little
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watcr contcnt, To somc cxtent it docs, howcver, absorb wrtcr from the

atmosphcre if storcd cxposcd.

Thc opcreoting principlc cmploycd is the passing of thc main
eir drawn from thc filtcr to thc comprcssor through a somcwhat "Venturi

Shepcd" orificc in thc sidc of which arc two holcs communicrting with

thc containcr holding thc "Mcthanol". Duc to thc restriction of the

orificc somc of the nir is divcrtcd over thc surfacc of the Mc thanol,

Contact with thc surfrec of the lMcthanol givecs the air o small

pecrccntage of Mcthanol vapour which is sufficicnt to prcvent frcczing

of thc moisturces Thc contcnts of thc licthanol contoincr (approximatcly

145 litrcs) arc suffiecicnt under normal opcrating conditions for approx-

imatcly 16 hours running of on instnllntion using 2 300 litrc comprcssor.

It is only ncecssary to £111 thce "Mcthanol" containcr in
cold wcathcr and when doing this it is advisable to drnin off any
Ecsidual Mcthanol from thc containcr as this will have cbsorbcd o
ecrtain cmount of moisturc and may be apprceciobly dilutcd.

If the wecathcr is worm and protcetion from frcezing not
required the coéntainer should not be filled with Mcthanol,

THE UNLOADER VALVE (FIG,3).

Thc unloadcr valve is intcrposcd between the comprcssor and
thc air rcscrvoir,

Its purposc is to rclicvc the compressor of most of the

pumping load when the rescrvoir is fully chargede

Incorporatcd in thc unlocder volve is a2 non-recturn valve

Which rctoins the air in the rcscrvoir when the unloader valve permité

2ir from the compressor to bc rcleccscd to atmosphere,

Referring to Figes 3, this shows a sectioned view of the valves.

Mr from the compressor enters the velve via Port (1) ond when the

ygervoir pressurc is below that 2t which the valve is set to unload,

Mevels vie passage (2) and non-return valve (3) into the reservoir

Wa port (4). When the reservoir pressure reaches the pre~determined

$tting of the unloader valve, this pressurc is communicoted to the

N

iloader velve bellows (5) via port (6) and expends the bellows
fhich overcomes the spring (7), lifts the unlocder valve from its scot (8)

e



and permits sir from the compressor to exhoust to atmosphere
via breather (9) the non return v lvc (3) prevents leokage
back from the rescrvoir, The unloader velve is adjustrble
within limits by means of the pressure adjusting screw (10)
ond locknut E T

Usage of air for eny service reduces the pressure
in the reservoir until the pressure inside the unloeder
bellows is reduced below the volue of the unloader valve
spring ond the unlooder volve closes on 1is seat foreing
the compressor to charge the reservoir to full pressure
£gain,

ATTTNTION IN SERVICE.

Should the reservoir leak back through the unlosder
e xhaust, fhis 1s due to the non-return velve seat being
damaped and oeon be detectcd when the compressor is stoppcd,

Foilure of the unlo-der valve to sent corrcetly
may be detected by a continuous lcak from the exhoust port
while the compressor is running.

To remove the non-return volve fop inspcection
and clesning, remove the hexzagon headed bolts (12) securing
the flenge (13) and withdrow the non=peturn volve (3) complete.
o adjustment is neogssory on replacement.

Ny By The non=return volve seat is of synthetic rubber and
care shoﬁld be exereiscd when cleaning,

Wiping with a clean cloth is rccommended sznd in no
circumstances should an attempt be mede to clemn the valve
seat by usc of'abrasiVG compound or cutting tools..

To remove the unlosder velve for cleasning it is
necessary to remove both top and bottom covers snd undo the
screw inside the bellows which holds same to the unloader
valve stems. A flat strip should bc used in the slots in the
end of the unlosder valve to prevent it turning while a box

sponner is inserted to rcrch the serew head within the bellows,
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It is not necessary or desirable to loosen the adjusting screw (40) ana

locknut (11) when removing the top eovers, Light lapping of the unloader

valve to seat with mild abrasive such as metal polish is permitted, but

great care is necessary to avoid scoring the seats A narrow scating is

less likely to cause lesking than a wide one, .

QVERHAUL.

The life of an unloader valve varies considerably with different
operating conditions but in course of time the valve may become partially

¢hoked with carbon or oily grit, Dismantling end cleaning restores

gerviceable condition unless the valves and bores are worn so much air

tight se2ting is impossible, The non-return velve and bore usually wear

first and if the slackness excecds approximately ,25mms. the parts should
be replaced,

It is essential both non-return valve and unlorder volve move
freely in their guides,

When testing an unloader on the bench it is essential to use a

P reciprocating compressor with not more than 3 metres of piping between the

tompre ssor and unloader, The unloader will not operate properly when

tonnected to o shop air line where there is no pulsation of the PreESSUrc,

No lubrication of the valve is necessnrry between periods of overhaul
but when assembling, the parts can be lightly smerred with lubricoting oil,

UCING VALVE FOR BRAKE SUPPLY AND FOR DOOR GEAR SUPPLY .,
FUNCTION.

There nre two recducing v-lvcs in the system, one between the

€s€rvoirs ond the controllers and one in the foed to the door gercr,

ke first ensures o constent pressure supply at 5 atmos, to the controll-

8 in spite of varirtions occurring in the reservoirs due to the unlongder
frange, The second provides a supply of nir at low pressure, 1.5 atmos,
)¢ door gecr operc-tion,

ESCRIPTION OF OPERATION,

Referring to Figsl. this shows o sectional view of the v-lve

lider conditions in which the door gear is receiving air from the high
geesure reservoir I,

Air enters the volve port (1) travels along
ed passage (2) past the valve seat (3) into the valve chamber (L)

!
§ to the door gear via connections (5). The valve (6) is held off

§ seat (3) by the action of spring (7), and pressure balance between
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the velve chamber (L) and the bellows chamber (8) is maintained by
transfer passage (9). Then the pressurc in the door geor reaches the
pre-determined setting, air at this pressurc acting on the bellows (10) .
vin the tronsfer passage (9) causes the bellows to collapse ﬁnd overcome |
the spring (7) closing valve (6) on its secot (3) cutting off the

air supply from the high pressure reservoir; when oir is uscd by thel
doors and pressure in chamber (4) fails the spring overcomes the

action of the bellows ond unscots the volve (6) admitting o further
supply of nir from the high pressure reservoir. A seal (41) oround the
volve stem is fitted to prevent leakoge of high pressure cir past

the valve ctem into the bellows chamber during the time when the valve
1s closed, Similear action takes plncec in the rcducing valve fe®ding

the brake controllers but the valve is set to give a higher pressure,

ATTENTION IN SERVICE.

This valve requires extremcly infrequent service attention,
. occasional cleaning being all that is required, After long service
the gland may be worn ong require flenewal or the valve hend sent
become deeply grooved in which ease this also should be replaced,

Leakage through the brenther hole (12) indicates a faulty

bellows aossembly and replacement of bellows is necessary. The
vaelve can be adjusted by connecting between two reservoirs, the one
having the lower pressure being fitted with accurste pressure gouge. i

BRAKE AND S/NDING GCONTROLLER, FIG 5.
This control is duplicrted at ench end of the caor and includes

the mcans of applying the brakes and applying air pressure for sonding
the rails, Removal of the control hendle, renders the controller
ineffective until the handle is re-affixed, A spindle protruding

from the body of the valve carries at its lower extremity teeth which
engege a rack on the valve spindle, and ot the upper extremity

provides means for attochment of the control handle, which is secured
in pogition by a pin passing through the handle snd spindle head,.
Robary movement of the handle applies the brrkes and downward pressure
on the handle, whether or not rototion takes place, permits air .
fressure to be transmittecd to the sand boxess Within the valve body

1s 2 reaction valve, the components of which comprise an inlet valve

(1) mounted on a stem (2) which carries a release valve (3)




Y T OIS 77727 /\{‘7//1\{, 227
5 T
p——, -
1 ‘:..
/ /// i A
L/ b
®] = =
ST 7
OSIZRZr=—
[ /'?PF
('9’ 3 ’2: e rl

| | —To SAND BOXES. @ %
TO RESERVOIR n

Via THROTTLE CONTROL
& HAND BRAKE VALVE (AR FOR BRAKES)

~T0_RESERVOIR I (AIR FOR SANDING) |
.

AT
CONNECTION TO SANDING VALVE

Ry
ey S S ol B

0 DEE®
\TO TRAIN PIPE
HANDLE REMOVAL VALVE,

EXHAUST TO ATMOSPHERE




-

The volve (1) seats on ¢ fixed seat (4) and when in the open position,

as shown in Fig. (5), allows compressed air to pags through the
seeting, through port (5) to an annular chember (6) from which & passage
(7) conneccts to a valve chomber in which is mounted the "Handle ﬂ
Removol Velve'"s The valve (1) is normally held off its serting (
to allow full pressure of air to be exerted in the #ke train pipe.

The releaée valve (3) abuts ageinst an annulcr seating (8)
and normally closes a paossage (9) passing centrally through o p?ston (10)
Which is normally held in the position shown in Fig,5 by a piston (11)
acting through springs (12) and (13).' The extension (14) &s well
s containing the through passoge (9) also has port (15) communiceting
with ctmosphere.

The piston (11) is held in the operctive position as shown,
by compresscd air which enters the valve housing by the connection (16)
and since piston (11) is grenter in diometer then piston (10)
irrespective of the pressure in the supply line the piston (10) will
8lvays be held in the position shown until moved by the effort supplied
from the operstor through the confrol handle, The effort applied
from the operctor is transmitted through a-vertical shaft (17)
operated by the handle (A) which carries a pinion (18) engeging rack
‘fgeth (19) cut in piston extension (2.0). Springs (12) ond (13)
are interposed between the renction piston (10) and.a guide (21)
Which cbuts ageinst a shoulder (22) on piston extcnsion (20). These
Bprings, compressed or expanded by the movement of the handle (4)
glves the operator effort as well as positional control in that
Bhey enable him to feel The increcasing resistence to increased operetion
0f the br-ke,
| In Fig,5 the handle (4) is shown in the "Full OFf™ position
i which the compressed air supﬁly is acting on the piston (41)
gmpressing springs (12) and (13) and imposing on the left hand

8ide of the piston (10) a load in excess of the air pressure reaction

K

i the annular chamber (6)s These conditions cause the valve (3)
0 cngege its seat (8) as shown,  As the handle (A) is operated by

artially rotating it, 2 position representing some intermediste

piessure in the breckeline between maximum and zero is reached ot which
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the valve (1) is seated on its seot (4) and the valve (3) upon seat (8),.
Lir pressure in the chamber (6) acting through the piston (10) would
then oppose an equal and opposite forece to thet applied by the springs
(12) end (13), These springs also exert a similar force on the

reck (19) but this effort is less thon the nir pressure on the lorger
piston (11), the difference being represented by the locd upon the
pinion (18) through the hondle (A). Any further rotntional movement
of the handle (A) tending to oppose the thrust from piston (11)
diminishes the compression and hence the locding of the springs (12)
and (13)% . In restofing the equilibrium between the springs and

the air pressure the piston (10) moves momentarily to the left and
relenses a certain amount of air from the chomber (6) until the
preésure in that chamber corresponds to the reduced thrust of the
springs (12) ~nd (13), This operation can take place an infinite
numbcr of times between the "Full Off" and "Full.On" positions

of the handle (A) resulting in a precssure fall in the chamber (6)

and hence in the train pipe =8 the h;ndle (L) is moved, between

its extreme "Off" and “"On" positions,

Movement of the handle in the reverse direction to that
described causes the volve (1) to be lifted momentarily from its
V%St'until the rising air pressure in the chamber (6) corresponds
to the increasing effort transmitted by the springs (42) and (43)
and in turn corrcspondiﬁg to the reducing torque opplied by the
rack (19) to the pinion (418),

The control handle (A) is pivotally connccted to =a head ( 23)
on the vertical shaft (17) by means of a removable pivot pin (24),
The pivot pin is normally held in position by a épring locking decvice
but cnpoble of removal by hand when control is to be transferred
fmmlong;ff the rail ear to the others The shaft (17) is
Ptatably mounted in a fixed support (25) and is provided with =
gtop plate (26) which engages bencath the head (23) tc prevent
Mm handle being 1£7ted upwards from the position shown,
! To operate the rail sanding apparatus the handle
§ erranged to be depressed about its pivot pin (24),

L]
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This operation causes ¢ stud on the underside of the handle to
press upon the head (27) of a vertical rod (28) extending through
2 passege (29) within the vertical shaft (17). The rod (28)
is thercby moved downwards cgainst a spring (30) and causes the lower
end of the rod, which is in contact with a tappet .(31) mounted in
one end of a pivoted lever (32) to rock the lever about its pivot (33)f
This couses o tappet (34) mounted in the other end of the lever (32)
~ to 1ift o valve (36) normelly cngaging a secting (37) under the
action of a spring (38),
| Lifting of the valve (36) allows compressed air to

pass from a port (39) connectecd to the inlet pipe (4O) to an

outlet (&1) cormunicoting with the sanding apparatus, When

downward pressurc on the handle 1s reloxcd the springs (30) and (38)

expand, the one restoring the handle (A) and rod (28) to their
upper positions, and the other secting the velve (36) to shut off
supply of compre;sed alr from the sanding apparatus. By depressing
and partially rotating the hendle (4) the brakes and sanding

apparatus can be opercted simultaneously.

The pivoted lever (32) has o second branch (42) carrying ;
a toppet (L3) which bears upon the lower cnd of the hondle removal
valve (45) and normally maintoins the valve off its serting. ™When
the handle (A) is removed for trensfer to the other end of the
rail car, the rod (28) is raised slightly by the actio- of its spring
(30)s The pressure on the lever (42) is thereby removed allowing
the spring (46) to seat the velve (45) and shut off the valve housing
from the train pipe.

Attention in Service,

In normal service it i1s only necessary to lubricate
the spindle from time to time, A lubricator nigple is provided
and one or two "shots" with an oil gun every 10,000 kms, will provide’

gufficient 1ubricant,

Dismentling, cleaning and readjusting are desirable at
intervals of approximately 100,000 kms, ond when dismantled any worn
Piston seals or indented valve faces should be replaced, Re-assembling

ghould be scrupulously clean and a
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Rerarding adjustments of the sanding and handle removal
valves, these are not very critical but should be so arranged that
only when the handle is depressed is air blown to the sanding
equipment and only when the handle is actually removed should the
removal valve be closed,

A full check to ascertain whether a brake controller
velve 1s in good order may be mede as Tollows:-
| Check handle for correcct position and movement (See Fig.5)
__2. * Check for clear passage of air through valves in open position,

3 Check valve operetion as follows:-

(a) Connect ports (16) and (39) to air supply through stop cock
and pressurce gauge,

(b) Connect port (4i4) to second pressure gauge and when air
supply rises to 5% atmos. handle should attain the "Off"™
position and full pressure be recorded at port (L4),

Check that air passes freely through valve in this position.
""hen handle is fully rotrted in clockwise direction gauge
at port (LL) should not record pressure, this having
fallen in proportion to the emount of clockwise rotation
of handle, Check that air dees not flow from port (41)
and through gland of valve (45) during test,
L, Check that air pesses freely from port (41) when handle is
depressed,
Fe With air pressure applied at port (16) remove handle and rotate
stem by holding upper portion (23)y full pressure should be.
recorded ot port (L44) but operator should not be able to release
lﬁms air by counter rotation of stem,
Be Check valve for leaks by closing stop cock after applyir~ -ressure
with handle in "Off" position, Gauges at (16) and (39) should

not record a drop in pressurec,

THE THROTTLE CONTROI, VALVE AND DEAD MAN'S HANDLE.

The throttle control valve, figure 6 comprises a housing
in which is afranged‘a vertical stem (1) movably mounted within a
yertical sleeve (2) which is surmounted by a hesd (3) to which an

operanting handle (B) is pivotally mounted et (b)s The underside
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of the opersting handle corries & stud (5) bearing upon the head (6)
of the stem (1) ond depressing it agoinst the sction of spring (7)
disposed between the head (6) and the base of a cylindrical recess (8)

in the sleeve (2)., The lower end of the stem (1) besrs upon the end

(9) of = lever, wmovable about a fixed pivot (10), and carrying
at 1ts oppositec end (11) two tappets (12) and (13) to operate
respcetively stems (14) and (15) of valves (16) ana (17).

The valve (16) is normally sceted as shown, to cut off
communication between a passage (21) and 2 port (19) communiceting
with atmospheres  The velve (17) is mormally raised, as shown,
to permit passage of compressed air from the supply pipe, to the
pipe supplying compressed air to the hond broke valve via passages
(20) and (213 within the valve housing, The valve (17) is 1lifted
to the position shown in Fig.6. agoinst the sction of & spring (22)
end a spring (23) is embodicd within the operation of valve (16)
to ensure its being held normally on its seating,

By thc orrangement described the pivoted operating handle
(B) has to be depressed from the broken line position {to full line
position before the brakes can be relessed end if the driver of
the rail car relaxes his grasp of this handle for any cause
the "Dead Man's Handle" function becomes operrtive as the spring (7)
futomatically lifts the stem (1) to a2 position in which the valves
(16) and (17) are set for brake application. Such operationlseats
the valve (17) whilc the air pressure in the train pipe forces the
'dec (16) off its se~ting and exhecusts the troin pipes

The control of the enpine throttle is by partial rotery
mvement of the operating handle (B), this movement being transmitted
through the sleeve (2), whose lower eng engages a flange (24),
formed integral with a link (25) and a flange (26). The flenge (26)
is fixed on o shaft (27) which is connected through mechanicel
linkage to the engine throttle,

In thc operrtion of the throttle control valve 4 he
llepre ssion Of the handle (B) closes valve (16) and opens valve (17)
and allows compresscd nir to pass from Reservoir II vin possages

20) and (21), the handbrake velve and the broke sendin v volve
. g
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into the troin pipe to releanse the brokes, This condition continues
es long as the driver is depressing the opercting handle (B) but should
this hendle be relecsed the air supply to the brake relay valves
is interrupted ond the compressed air in the brake side of the throttle
control valve is cllowed to escapc to atmosphere through the valve (16)
~nd port (19) thus lowering thc pressurc in the trein pipe ond -
causing application of the brrkes,

At the samc time pressure is relesscd from the throttle
servo enabling its spring to close the throttle or oper-te the engine
stopping device, thereby cnsuring that the engine is stopped as well as
the brakcs cpplicd in the cvent of the "Dead Mon's Heondle" being

rcleased,

To prevent momentary rcle-se of the "Dead lian's Handle"
from affecting thc brokes and to graduste to somc cxtent the rate
of their cpplication, the pessage (21) is reduced in area where it forms
the scnting for valve (416) this small scoting forming a metering orifice
and allowing 7 to 10 scconds delay in application of the brakes,

ATTENTION Il SERVICE.

In normal service it is only necessery to lubricete the |
spindlc from time to time. A lubricetor nipple is provided and one or
tro "shots" with on oil gun every 10,000 kms will provide sufficicnt
lubricant.

Dismontling, cleoning ~nd re-adjusting are desirable at
intervals of approximantely 100,000 kms and when dismentled any worn
parts or indentcd volves should be repleced, Re-assembling should be
scrupulously cleéan and n smeecr of light oil is beneficial,

Adjustment of thc velves and check for correct functioning
ls important and can be carried out as follows:=-

1, Check handlc for corrcct angular movement, The "Off" or anti-
clockwise position must be in correct relantionship to the holes
in the mounting flange (Sec Fig., 6),

¢ Check volve (17) is sceted and valve (16) is approximately 1.0 mm.

off its scot when "Dead lan's Handle" is in the releascd position,
J» Check valve (16) scots before volve (17) opens when handle

is deprcsseds Valve (17) should be open approximately 1.5 MM,

when handlc is full:
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b, Check for clcar passage of air through valves in open positions,

He Cheek valves for lcoks by connecting port (20) to air supply
through a stop cock, plugging gauge connection to connecting
port (21) to pressure grugc, Sec thrt handle is in the released
position ond the pressurc gauge should not register, nor
any lcak from volve (16), until the handle is depressed to
the driving position, If the handle is maintnined depressed ond
the stop cock in the nir supply closed, the gruge should not
indicete prcssurc foll,

THE HAND BR4KE VALVE (FIG 7).

Thc hand broke valve provides a means whereby the handle
0of the throttlc control valve coan be relcesed without applying
the air brekes and without stopping the engine, The hand brake
valve mcchanism is shown in detail in Fig,7 and includes a valve (1)
co~operating with a sent (2) to open or close communicstion bctween
the ports (3) and (4)e Thc port (3) is connceted to a chamber (5)
in which 1s o spring (6) tending to sect the valve (1), “Then the velve
1s unscrted communicntion is mode between chamber(5) and chamber (7).
Ihe valve stem projects through o gland (9), which seals one end of
thomber (7) ond then is engrged by the base (10) of a bellerank
lever (11) and (12), this basc hcving a lost motion mounting relstive
fo the fixcd pin (13)s The orm (412) of the bellerank lever
is connceted to onc end of a rod (14) ocapable of absorbing, ageinst
sering (15) any movement of the bellerenk in excess of thot permitted
by the lost motion and oftcr the valve (1) hes been unscoted.
The nrm of the bellerenk (11) is fitted with 2 plate shoped in such
B manner as to contaet the handbrake lever when it is in the
brokes off" position, When the handbroke is spplied the lever
geases to contact the plate and the bellerank is released allowing
the voalve (1) to scat and closc eir communication between ports (3) and
(L) o

The handbrake lever is arranged so that operntion of the
elve (1) tokes pleec in the first movement of the lever from

the "of " position, In this manner thec operrtion is rendercd

idcpcndent of the stote of adjustment of the Brakcs, - To avoid

l=operntion the first few teeth of the quadrant are removed




-18m
SO avolding the lever being oceidentally left in the''nearly ore"

The hondbreke mechonism scrves scverel purposecs, for exemple,
it mey be rcquircd to run the ¢nzine for worming up on testing
end durine thot operstion it is not de¢sirablc that o man
should hove to hold the hendle (B) in the depressed position to
prcvent the "Dead Han's Handle" function from becoming operative,
By cpplying the hondbroke, the "Dead Man's Hondle function and that
of th¢ throttle control scrvo are interrupted. The hecndbreoke
elgo rllows the driver of the railear - to leave the controls while
at 2 station without stopping the e¢ngine, providing that before
léovine the controls, he opplies the handbraks.

The beondbrake veolve beino connectcd between the "Dend
ien's Hondle" volve and the Sreke cng Sanding Valve, the supply of
compressed oir to the broke control is shut off when the handbrake
lever is applicd to allow the spring (6) to sert the volve (1).

ATTUNTION IN SERVICE,

The hﬂndbraké valve should requirc nerlieible attention
in scrvicc, periodical clcanine and checking for cGjustment or
lecks being 211 that is neccssory,
Owine to the position of the velve dust ond prit may
in tim¢ couse deterioration or defective operotion end it is advisable
10 protcct the velve as for as possible from the ready entry of
dirt, The gland (9) will werr in time ond when dismentling for
eleaning it is aodvigrble to renew this glond. "If the valve senting
is deceply indented the veolve 02 should be reploced.
Lftcr dismantling end re-asscmbling the valve operotion
should be checked as followS:=
1, Vith cir supply connccted to port (3) no leek at port (4)
should be ﬁpparcnt until velve il) ig 1liftcd by operation
of the belleraonk,
2, 'nen the velve (1) is liftcd there should be o clear passage
from port (3) to port (L) s2llowing frce flow of compressed air, ”

3 If port (4) is plugmed therc should be no leak of air at glend (9)
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whilc the velve (1) is 1lifted nnd air supply connected to port (3).
Lo The spring (15) should be of sufficient strength to cnable

valve (1) to be opened sorinst & pressure of 8 atmos, at port (3).

Cheek that this con be done,  If it is not possible spring (15)

hos weckened and should be replaced. No adjustment of rod (14)
will accommodate a weankencd spring, this adjustment is provided

to control the position of the¢ bcllerank when the valve (1) is

1iftcd and should be sct to suit the handbreke lever travel

oh installation,

The Inverted Lince Valve,

Por ppplyine the brekes on inverted relay volve, shown
in Firm, 8. is employed which is connceted to the train pipe by the
port (1) to the auxiliary reservoir by port (2), “Iithin the housing
is o piston (3) movable in o cylinder (4).

The port (1) communicates by way of a non return vnive (5)
with the ouxiliary reservoir port (2) and also communicetes freely
with the lower ¢nd of the cylinder (L) by way of a port (6). Then
the alr pressurc in the troin pipe is reduced, the reduction of
pressure below the pigton (3) nllows the nuxiliary reservoir pressure
above piston (3) to push the piston ond its piston rod (8) downwards,
The piston rod nlso enrric® o second piston (9) in a cylinder (10),
The pistons crce blased to the upper position by springs (11).
The piston has a centrnl Jownward cxtension (12) to engage a valve (13)
and to move it off its seoting (14).  The valve (13) is normally
rctaincd seated by spring (15).  Bxhaust ports (16) in the head
of piston (19) communicaterwith a central passege (17) in the

extention (12). A chamber (19) below the valve (13) communicates

by o passamc (20) with = chember (7) ot the head of the upper cylinder (4
“hen the troin pipe pressure is reduced by opérating the

handle (A) of the Broke Controllcr, the reduction in pressure below

b the piston (3) rllows the prossure from the nuxiliary reservoir

ncting above thet piston to push the piston (3), rod (8) and piston (9)

 downwards, This operation sents the extension (12) on the valve (13)

isolating the broke eylinder from atmosphere and moves the valve (13)

off its scating (lu) and ellows oir from the auxiliary reservoir L



to pass from chember (7) throush passoge (20), chamber (19)

into the space below the piston (9), to the port (18) and brake
cylindcrs thus causing operstion of th: brrkes. 'Then the pressure

in the breoke opcrating cylinder has risen to a veluc proportional

to thc decrease- in pressure in the troin pipe, the rceotion of the
piston (9)1ifts that piston allowing valve (13) to close ond restore
equilibrium. The prcssure in the brcke operating cylinder is thus
inversely proportionel to the prcssure existing in the train pipe.

A rise¢ in pressure in the train pipe reduces the dowmwards acting
foreec on pistons (3) and (9) ond allows some of the air from the broke

opcrating cylinders %o cscape throush an exhoust breather (21)

communicating with the spoce above the piston (9), thus peortislly
relaxing the brokes until eqguilibrium is restored, When the pressure
in th¢ train pipe becomcs cqual to or greatcr than that in the b
reservoir, the brake cylinders ~re fully rcleascd,

'hen no broke opuration is teckine ploce the cuziliary
reservaoir is chrrged by compresscd cir possing through the non-
return valve (5), the chamber (7) cond port (2),
AITENTION LN SERVICE,.

This volve should nceed no attention in normol service except
regular c¢leoning at intsrvals of say 100,000 kms,

“hen dismentling aorent care should be token the shorp
gdeces of the piston ond glond scols are not cut or dampoged. A5
any demaged scol ie found this must be repleccd or unrelicoble
opcration may result. On asscmbly lubrication wilth 2 smear of
1light enpgine oil is beneficiel,

after assembly the velve coan be checked for correct opcratidﬁ
as follows:= |
11,8 Conncet o small rescrvolr with pressurc gouge to port (2) and

a source of oir precssure cupply with stop cock and gouge to

port (1)a Admitting air to port (1) should chargme the

rcgervolr to within Q.35 ctmos. of the supply pressure and

rcmoval of the suprly connection should leave the reservoir\

fully charged oand withoﬁt leck if cylinder connection (18)

is plugged, The reservoir should be charged to -

ond obscrved gt 5 atmosphe ré S
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2. Restoration of air supply to port (1) should exhaust the small
cmount of air econtnined in spece (10) via the cxhocust opening
(21) to atmosphere. While full pressurc of 5 atmos. 1is
maointaincd in the supply conncetion to port (1) therc should
be no slight lcak from the cxhoust opening,
3 If a pressure gaupe is conncetecd to port (18) and the pressure
t> port (1) is roriscd and lowercd (between the limits of O and
6 ntmos.) then the pressure rcgistered at port (18) should vary
inversely with the supply pressure,
“len the surpply pressure to port (1) is reduced a siight
foll is permissible befor¢ pressure rise is indicated at
port (18) but rise should occur by the time the pressure
at port (1) has fallen from 5.5 atmos. to L4 atmos. If pressure
rise at port (18) does not commence at 4 ntmospheres at port (1).
then the velve is incorrectly assembled or is unnaturally stiff.

BRLKE CYLINDERS. (Figs. 9 & 10).

The broke cylinders crc the mcans of converting the stored
encrgy in the air system to mechanical encrgy for braoke operation,
The construction consists »f on aluminium body in which 1s incorporated
the means of mounting the cylindcr on the vchicle and formed in the
body is thc cylindér propeyr fitted with 2 sliding piston sealed by a
piston ring of synthetiec rubber of special section. The thrust from
the piston is carried by o push rod, the outer end of which is attached
to the bpakc osperating lever. The ntmosphcriec side of the piston
is ventcd to atmosphere in the case of the larger cylinders through
n felt element ond the smellcr units (fig.10) by vente to the hollow
fixing Teect,

ATTENTION IN SERVICE.

The only attention in service rcquired by the breke cylinders
is lubrication, It is recommcnded that at 100,000 kms. 1ntervals
approximately 150 ce. of 0il for the larger cylinders and 5L Gy OF
5i1 for the smell cylinders, should be inserted into the brake cylinder,
This oil should be of the samc general type as heavy grade engine oll

and can be inserted via the breather openings.




THROTTLE CLOSING CYLINDER.

FIG. 1




THROTTLE CLOSING CYLINDIRS. (FIG.11).

This unit is very similer in construction to the brake
cylinders except thet the piston is opposed by a strong spring,
The spring itself provides the energy to stop the engine thus any
feilure of air prevents continued operation of the engine, The normal
running position is with the piston rogd extended, the spring being
overcome by the air pressure from the controllers, Servicing should
be similar to the small type brake cylinders.

LMIRGENCY VALVES FOR ZEMERGENCY OPERATION OF DOOR OPTRATING GLAR
AND LMERGENCY BRAKE OFTRATION,

These velves are situated in the trein pipe end in the air
supply for operstion of the door gear, sending and hooters,

The velve consists of ¢ body housing, & valve which seats
under pressure of a spring, snd the ection of the eir pressure, The
end of the valve stem, abuts en eccontric spindle, which is cepable
of rotation by a hang lever.

Under normal conditions, the hand lever is in the "valve
closed" position at 90 to a line formed by the pipe connections
and in thig position the velve is seated, ‘#hen it becomes necessary
to employ emergency opcration the hand lever is moved through 90
to the valve open position and by so doing the¢ eccentric on the
spindle lifts the valve from its seat and permits pressure from
the train pipe or from the supply pipe to escape to atmosphere.

In the cese of emergency "brake application" a reduction of pressure
in the train pipe causes automatic operation of the brakes and in
case of emcrgency “door operation" exhaustion of the sir from the
supply line permits opening of the doors by hand, It is important
the valve is connected with the air flow in the correct direction,

The velve should reguire no sttention in service except
oceasional cleoning, When dismentling the velve for clcaning of the
seel, the interncl parts should be cooted with a light film of
engine oil before assembly, Greet cerc should be taken during
assembly to ensufc the open ond closed positions of the valve

corrcspond with the same positions as shown by the hand levern,
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CHANG =QVER~VALVE (FIG.12).

Th¢ change-over~veolve is an importent item of the cgquipment
in thet is permits the stopping of the engine to be achieved by e
single throttle control cylinder although the cir fed to this
cylindcr comecs from two sources which must not interconnect., The
sidc port (1) communicatcs with thc throttle cylinder and the end
ports (2) and (3) 7ith the front ond recr brake controllers
respectively. 'hen the hendles cre on the breke controller
connceted to port (2) oir enters port (2) pushes piston (4) along
to seating (5) ond scals the oir from c¢secepe via port (3). When
controlling from the ooposite e€nd of the rreilesr the reverse cction
t~kes plrce, the piston (4) resting aceinst secting (6).

ATITTNTION IN SERVICE,

This v-lve is o little ept to be scnsitive to particles
of dirt cnd serle in the system, ond clthough the unions rre fitted
With smell geuze filters it is cdvisable to dismantle ené clenn at
intervels of cpproximetely 20,000 kms., “Then the air lines are
disconncectcd at the volve for this purpose it is sodvisable to blow rip
through to rimove any dirt or seale lodging in the pipes. This
can be effceted by putting the hondbrake lever in the “off" position
and depressing the "Deed Man's Handle' for two or three brief periods,
Chenzing the controllcr hendlc to the other end of the car ond
repeating will clear the other side of the pipe lines.

BAUT T PINDING TABL,

f1) Slow Build Up of prcssurc in reservoirs,
(ﬁ) Check clennliness of felt element in compressor air filtep
ond clesn in petrol or replrce o8 required,
(b) Leokrge of piping or connections between the compressor
nd rescrvoin, Check by applying soapy weter to all joints
with compressor pumping. Y
(e)icekare of air from rescyvolrs or from remeining portions
of ¢quipment. Check by charging reservoirs then stop
entine ond compressor and remove controller hendles leoving
controllecrs ot both cnds of cor without hondles, Wateh

pressurc gouge and if pressure drop exceeds 0,25 atmos.in
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minutes examine rescrvoirs, connections on scme and piping

a rcduction volve from reservolrSsto controllers ond to door gear,

sten to deteet any air leckose, If this tcst is satisfoctory

replace hondles on one palr of controllers end if grecter lezk

ocC

=

curs then examine remainder o7 piping. If when handles arec

-

replocecd on one prir of controllers an eir leck is heard at the

th

rottlc controllcr at the remote cnd of the ccr then the change=-over

volve (Item 22) should be dismnntled, exemincd for éirt and cleaned.

If the door gecr liner rre suspected of leaking remove

conncction from Reservolr I ond replrec by plug cnd re-test ns obove,

If

in
(2

(4,

(5

no leok then occurs thc door gear valvee and units should be

spected individuclly,

N

Logs of Pressure from Rescrvuirs,

Trect zs in (e) obove,

)  Foilurc to Unlo-gd the Compressors,

() Conncctions between eompressor rnd unlosder or unlocder

itself fouled with corbon deposit. Dismontle, exomine

Qu

clécn ~nd rveploee (sec eription for detnils of unloader

)]

L&

(b) Tightness of unlo~der v-olve due %5 dirt or corbon.
Dismontle =ond eleen,

) Continual ILeok st Unlo-der Exhoust Port,

=

Scating of unlo~der volve domeo~ed by dirt or tizhtness

o unlosder volve, Dismentle rng clern ond grind in volve

with metecl polish or light ;rinding mecdium ee required,

Exnmine rlso the scotizg of the non-return velve in the unloaders

) Brrkes noply themselves rond enpine stops with vehicle running,

(2) Emergcney rpplicntion v-lve opened = close ngrin,
(b) Insufficient ~ir pressurc nvrileble - See Items 1 or 2.

(¢) Leckepge from trein pipe or rescrvoir - see Items 1 or 2,

24

o

(6) ZIngine Stops while vehlele is standing,

(o) Leokane of oir from pipe linc between hondbrake velve ond

cylinécr for throttle control including chonge~-over-valve,

The volume of =ir isolated in this scction of thc systcm by

—
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the applic~tion of thc hondbrrke ies smoll end £ slight lezk soon
lowers the pressure ond ~1llows the throttle controlling cylinder to
stop the engine, lost probably the lerk is through the chonge-overs
valve, becouse of dirt or pipe scole collectcd on the sertings.

el

Clesning of this v~1lve should roestorc normolity but if not exrmine
piping Jjolints of the 1solstcd sccetion ot the ¢nd of the enr where
the frult is evidenced.

The nulscnee of this defect, if occurrins in scrvice con be avoided
by deprcssing the "Dead Hon's Hendle" and relensing the hondbroké
lever for o few scconds to reecharge with olr the isolcoted section,
before its pressure has fellen low cnough to ollow the engine to

be stopped,

(7) Low iy Pressurc on Reservoir Gouse.
The oveoilable pressurce indiccted on the desh couge
ghould be 5 atmos. If this 1s low it wry bc duc to defeocte

og items 1 or 2 or it moy be due to incorrcet setting of the
rcduction volve (23), Rewpdjust velve o5 necessrry ofter checking
maure 1s not defective,

(8) Brakes Fril to Relerse,

(2) Handbroke has not been relcrscds Note thot nip brrkes connot
relecse until relersed hondbreke opens the heondbreke valve,

(b) Insufficient cir presourc oveilable in Reservoir 5 i
Run enuyine for longer perind to generotc hizher pressure,
If this is not effective cxomine for lcoks os under itenms 1
o 2.

(e)To> much sir mey hrve been uscd far door opcrotion, hgoter
or sanding and this mey hove to be replreed before sufficicnt
pressure con be generated in troin pipe to rclecsc the brakes,

(a) Couplings betwcen cars or coupling cocks moy have been left
opeEn.

(¢) Inverted line rcleys (Itecm 10) moy be tight duc to dirt orp
long perind without elenning snd lubriention, Dismrntle

glenn end lubrieste lichily.
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9., DBraokes Fail to apply at relecse of "Dead Meon's Hondle,"

= i ——

The'"Dead Mon's Handle" valve is dirty =ond 1s sticking
apainst its seating (sce parts 14 & 16 on Pig.6),  The
Yelense of this veolve should be checked frequently and
cleanliness observed,

10, Brokeg Foil to apply by Controllcr. Handle,

(a) Sticking invertcd line reclay volve (Item 10). Sece 8,6,
(b) Sticking piston in moin brake controller. This con
be checked by opening a coupling cock or emergency

valve which will coply brokes, Dismentle controller,

clean, lubriecan¥e lichtly aond reploce.
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