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GENERAL MOTONRS DIESEL RILECTRIC Da ARD Db LOCOHOTTVES

*

The Ds and Db locomotives are wimllar so it is intended to

cover them both in the next three ESONS . These locomotives are
diesel electric locomotives snd work on the same iole as thogze

previously described. The lessons will cover
fi*%n@ opeution, circults, and fault finding

apparatug
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enas of che Jocomotive are referrved bc hood e:

» hood ewi eand are often called front ¢ The dam%J
oy froawe end is the cab end and the lon vear is
el compe rtoment end. No. 1 boglie is p short hood
nd No. 2 bogie is placed st the Lonw bl tefer xﬁ tb@
ﬁu$ lqﬁvuo with this lesson for the

ou when lesrning the operstion of
*@ulmg scheme of eech univ is 83 follaws

Te The engine drives & main’generator whi
currest st a nowminal 600 vo}tss AT oEuN ;
which produvces direct current which io hald
4 velts, & three oylinder two~stsge wly
radw&*ﬂr fan, two trection motor bilowers
Llowers. '

- The ergine is started by msking the dirscet counled maln
generator operate ss a motor.  Current from g &4 vol¥d
vattery systen rotates the wain generotor to start the

BNEINE,

% The moun generator changaes the mrc‘ani cal power into high
volfuic électrical power - move the locoemobive when in
power end to excitve the trsotion motor field when in

dynamic brake. ‘

4, “he clectrical power is supplied to four trection motors,
tvo ¢f which are loce*cd in each bogle. The traction
rnotors are geared to sensrate axles.
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5. P2 drivers contrel slation includes the control levers
brake levers and switches necessary for operabting the
leromotive. :

G.. Tt clectricsl cabinet corbteins verious swilitche fuses
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9. The air compressor is connected to the mein generator!
srmature shait by an extension and pumps air only when
NECESSaly.

10. Two water pumps circulate water through the engine anﬁﬁwng
systen. The water tempereture is automaticelly controllied.

11. Imbricating oil is circulsted through the engine, oil
veoler, filter eand strainer by two 0il pumps nounted on
the engine.,

12. el oily drawn from the fuel tenk by sn electric motonr
ariver pump passes through two or in some cases three
Jilters before reaching the engine.

'3 -

1% Yynamic braking is also included on the locomotbive.

DI:“;‘XA .»:: flf’ﬁ};

1. Da locomotive

. These locomotives have & 12 cylinder ¥ type two
cycle 1050 Kw diesel engine supfxchc ed by Wwo »oots blowers

mechenicealy driven from the engine gesr train.

The main rankunaf* is unaerslung and the crankcase is a
steel fedbrl cacwon Whlcﬁ has included in i% eir boxes to which the
vlowers cupply air They duct the air to the cylinders.

Cylinder heads sre made separate and are fitted with four
exhaust valves.,

4%

The vslves are operated vty overhead camshafts snd rocker
8rms. There ic one combined fael injectior pump and nozzle <itted
each cylinder. Uhe pumps are driven by rocher arms operated by the

camshafts,

‘ : The o0il pan is @ ste@} febrication which supports the
crankgase and serves as an engine Luse,

-

Tnccrpo*at@d in the o1l pea:. is the engine oil sump.
Crankcase end sirbox inspection covers erefitted in the oil pan
and Crankgcese.,

~r from the sirboxes is supplied tc the cylinder liners
via ports fommﬂd in the ljner walls. The liners are cast with a
water gaokPJ\

Une ergine is pressure lubricated by two engine driven oil
pumps &nd ths oil is cooled in s heat exchanger in tﬁc engine water
cooling system.

The engine is woter cooled and water is circulated by two
engine driven weter pumps.
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~

Ce Db locorotive ¢

) ?h:s? locomotives are fitted with an 8 cylinder V +type
750 Rw' dLesei.englne and have the same equipment fitted as the
12 cylinder engine.

PUGINE COOLTNG SYSTEM

. _nAsuﬁgen from the sohematic diagram of the cooling system
issued with This lesson, water is drawn from the cooling wabter
supply tanknuy the water pumps, and then forced through water
manifolds plrced inside the airboxes. Branch pipes taken from

these manifclds supply water t0 each cylinder liner, Afver passing
through the water jackets of the liners the water passes out %hr@uéﬁ
twelve discherge holes at the top of the liner to the cylinder heads
and {rom here to a return manifold. The water passes élﬁng the
return mani*cld 4o the radisztors where it is cooled and then returned
to the suppli» Tank to be circulated again. | '

Theo engine discharge walber is cocled in *wo banks of tube
and fin type radiators laid horizontally in the roof of the
locomotive,

These radiators are force ventilated by means of 2

mechanically driven fan which is contiolled by an air operated clutch.
Cooling eur admission to the rawistors is controtled by automatically

operated shutters placed on the side of the supersiructure of the
locomotive, Trhose shutters control the amount or air admitted to
the fan compartuwent. L speed increaser gearbox is placed in this
compartment and is fitted with an oil sump and sxght glass. The

shutter ovevaticr is controlled by electro-pneumatic magnet valves
woich are opera’ed by tewpsrature control switches.

The temperature sensitive bulbs of the control gwitches
are mounsed in the water discharge line from the engine to the
radiators and control the fan and shutvtsr operation as Tollows -

With rising water temperature.

1. At 150"F or 88°C FMV the fan magnet valve is energised
vhich allows air 1o engage the fan clutch and the fan -
starts rotating. -

pee 5An0 10 .

2. L 200°F or 934 C the shntier magnet valve or velves are
ecrroised to allow air to the operating cylinders to open
the codiater shutters.

Another temperature control switch which cloges when
“water temwercture rcaches 208°F or 98°C will cause a warning bell
to operats 2.0 an indicator light to he 1it on the drivers control
stand to weri. the driver that the engine cooling water has reached
a temperaturc above that recommended for safe operation.
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As weter temperestures drop the shutters will close and the
fan will stop in correct sequence on &ll locomotives.
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The scupply tsank iz t
water level end level msrkings o
to the geuge glcoss to indicaste ¢
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g fitted with a gauge glass to show the
. re stencilled on the water tank next
ne minimum and maximun water levéls,
e, The engine must not be

e low water mark.
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operated with the water below ¢
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Fresgure filler pilpes sre locsted on each side of the
locomotive Just below the underframe st the long hood end of the
loconmotive. & £1lling cap is also placed on the top of the supply
tank. Wher taking water the engine should be ctopped and the
overflow valve on the side ¢f the supply tank opened.

A “empereture gauge is fitted to the supply toenk and the
engluc spcad musg not be increased above idle uvinlil this gauge shows
a reading cf 1Z57F or 5100,

“he entire cooling sy tem can be drsined by opening the
drain velves. Cne is locsted at floor level in frovt of the engine
ané the ovher iz on the bottom of the water pump Lousing.

PRI TEL T A LT RTSY UV ST
FNCTINE LURNICATING SV T
i

s S H b gt e Bt

The encine lubricatineg oil system is s combination of

three separate srshoms, The engine lubricating oll syetem, piston
cooling cil system, and scevenging oil system.  The engine

lubricetving systew supplies o1l for lubrication of the various
moving par’s of the engine. The piston cooling system supplies

oil for the cooling of the pist-rns ~nd lubricaticn of the piston
pin bear~ing surfaces, The scaveuging oil system serves the purpose
of supplying the ocher two sysbews with cooled and filtered oil by
teking the o0il Jdrsined into the oil oen or sump snd foreing it
through the filter and cooler from wurre it flows to the suction
strainer lousing from which the lubriceting and piston cooling oil
pumps drav their supplies. Reler o the schematic disgraen.

Tre piston cooling and lubrication pump is & combination
puup, that .s two pumps are container in one housing with separete
oil inlet and discharge openings.

The 01l strainer housing is a large box-shaped cast
aluminium heusing mounted on the front right-hsnd side of the engine.
It contains independent strsiners for the mein oil supply and
scavenging oll pump.

. Relaef valves are placed in three strategic locations in
the lubricatiag c¢il system -
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Te A 120 kPg relief vslve is connected into the dis-
charge gide of the scevenging oll pumps. When opened,
this velve relieves pressure on the oil cooler core snd
bypszses oll around the oil cooler and filter to the oil
strciner box. A gight glass is located in the bypas:
linc o provide e visuel indicstion of the opening of this

valve. This velve will often open when the engine is
firet started snd the oil is cold but as soon &s the oil
neste un the velive will clese. I when operating with

oil et iUs pormal operating temperabure 1t is noticed
thetv oil is passing through the sight ginss it indicates
theo the oll filter is blocked and this should be entered
in the repair book. The locomotive may be worked home
but 2 check should be kept on the engine for overhesting.

P A zelief valve is built into the filter te zllow the
il to strainer box in excess of the capsacity
of “he oll filter elements.

3. A relier valve is mounted in the dischsrge side of the
lvbriceting oll punp. The purpose of this valve is
Limlt the maximum pressure of the lube oil o
lubricoting oil systewm to approximetely 420 kb=

A pressure geuge placed on the front ol
tenk indicstes engine Jubriceting cil vpressure. : ‘
o0ll wressure is normelly 28C - 350 kPa  but shovia not drop below

glo
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140 Pa . At 3 5 rep.m. the lubricutiag oil pressure
. 4 o B .

ghould be st lec
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L odow i pressuwne Asvi 1
in case of a dangercusly low oil

¥
will eutometically stop the engine
pressu.ce condition.

-
B3

To top up the oil system tLe cquere cover on top of the
strainer hovsing box must be reweved snd oil poured in the opening.
0il from “his box will flow throusgh an overflow opening into the
sump where it cay he .checked by tle means of ¢ dipstici, The oil
may be sddel and the level checked with the engine running or
stopped bui when the engine is running the level of oil on the .
dipstick slould show on the full mask sad when the engine is stopped
the reading on the dipstick shouvld shnw overfull. The engine lube
oil dipstlick is loceoted on right-hand side of the engine aboub
halfway slong the side.

An o1} scparator is mounted Letween the two roots blowers
on top of the erviliary drive housing. It is a cylindrical
housing contulning o securely held mesh screen element. The
housing cover has two openings on top to connect hoses iegding to
the suction eide of each blower. Bilower suction drews the hob
oily vapowr from the oil pan throughk the gear train housing into
the o0il sevarchor. The oily vepour ccllects as oll on the mesh
screen of the separator element, drsins to a trough et Yhe separator
‘Bottom and flows into the gear Yrain preturning teo the oil psn.
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FUEL SYSTTM

Fue. oil is drawn through & suction filter by an
electricelly /driven gear type fuel pump end then forced thrﬁw&u &
dl&charge filvex to an engine mounted fillter. After having
passed through the double eiecment engine mounted filter ths fuel
flows to the inje-~tors. The excess fuel that is not used by the
imgesﬁorw is returned through the return sight gless fitted on Hop
of the engine mounted f14ter housing. An orifice restricts thu
flow of yuel into the.glass which cruses a slight bacx prressure of
fuel on the injectors. By meintaining this back pressure s
positive supply of fuel for the injectors is ass ured 38 long s the
fuel pump is operating.

Foomully the fuel pump delivers more fuel to the engine
than is burncd ia the cyilnf ers., The excess fuel which is
clirculated vhrough the injectors provides cooJlng and Jubrication
for vhe fine working psrts of the injesctor pumps. For this
reascn the engine should never be allowad to operate without
adequate fuel flow showing in the return 51ghv BLo8S.

The svetion filter end dis abarme filter are vlaced in

one housing and on the 61 scuarge filter side g 105 kPa reliaf
valve is 7itted, Thisz reliefl valve wmll open ana allow fuel to

bypass the discnerge lxl»e and pess to the enginz mounted filter

L N ” P S I
il vne ée.crent in the discharge filter tecomes clopged.

B On Db end the later types of Do locomotives only & suction
iilter and englie mountea £il%er awe fitted.

FUEL »L0W SIGHT GLASSES

Two sight glasses ars monnted on the engine mounted
filter icusing to provide a visuu' indicstion of the condition of
the fuel =ysten., For proper eugine operation a good flow of fuel,
clear and free of bubbles should be indicatec in *he aight glage
nesrest th2 engine and named Lue,»_x~g fuel return sight glasa.

The other szghy rmlass called the 317 kiasight glass 1s normally
empty. when more then a trickle of iue] through the 315 kPa sight
glass is scen 1t indicstes thet o 415 kPirelief valve 18 open.

This fuel wben 1t passes through the 315%Po sight glass and relief
valve byprises the engine and return, to the fuel tank. It
indicates that the engine mounted il ver is becoming clogged and
the engine will be starved for fuel end will in time shut down.
When fuel i= not.iced in the 715 koo g it must be entered in the
repair beok and reportved to the DfFicer in Charge.

Tris filter is often caslled the sintered bronze filter
but does no% nocesserily have sintered bronze elements Fitted.

FUEL TANK
A fuel tank is plsaced under the locomotive frame behween

the two bogies and may be filled from either side. A short sight
level gauge is located next to cach filling eperture and must be
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observed when refuelling to prevent over{illing. This g
indicates the fuel level from the top to asbout 4} inches 119 m%)
below the itep of the tank. .

full length fuel level sight gauges are located on each
gide at the front end of 4the fuel tank. A valve et the bottom of
each full lenpth glass must be opened Lo obtein wn accurste reeding
on the gauge.

ENGINE GOVERNIR Hefer to apeed setbing dizeram
@ &)

Thie governor which is known as the Woodwsrd governor is
electrie~hydoculic in operation which meansg 1t uses oll asg a
pressure wad?um and Qihbvrlpdiiy controlled solenoid operated
plungera which act to vary the engine $nccdﬁ The il&#??ﬁhﬁg of
the governor are driven by the engine and the ccm%vifu&d} for
developed as they tend to fly out is balenced by two canCﬁp%flc
springs, Tz flyweights act on & platform which lowers the governor
pllot valve wiich opens & rmgulmcmng port and elloews cil from & sump
formed in the base of the governor to be pumped Vo one gide of &

buffer pistor.  The buffer piston moves across and oil thut is
glresdy on the cuher side of the buffer piston ﬁ* forced uvp under a
spring losdad power piston, The power piston is atst ckmﬁ to the

operating rod for the fuel racky which move and set the injector
pumpg o deliver the fuel reguired {or each pred:.ermined speed
getting.

Speed s~tting is done in steps by encrpising different
ﬁﬁmb*nwujka of four solenoids "AY, PR, UM ang DY Commoniw
reforred to os k” valve, "B" vaive >, whe. The solencids provide

for engine gpeed changes a shown on the Ingire Speed Chert issued
with this Jesson fa“ch gpews Lhe solconoids which wre energised in

the differont neotches of the controller. Sclenoids "A”, YB" gnd "C©
heve piungers beering on a trisnguler fulcrum ple%e &t varying
distances from o set fulcrum point. The fulcrur plate bears on @
lever covgected to a speed control pilow valve inside a roteting
bushing. he "D &OlﬁnOld plunger bears on the roteting bushing
through its cap arndl besring.

AV ipcresses speed 80 R.F.H.
BV increases speed 220 R.P.M.
oV increeses s?eed 160 R.P.H.
DV decreases speed 160 R.P.M.

To ilperzese or decrease engine speed the speeder spring
nust be compressed or decompressed by moving the speeder spring
piston. This is done by sdnitting of rplgasinv governor oll
above the piston by the use of the solenoids con*rolljng the speed
control pilov valive and rotating bushlnge Fhen a8 solenoid or &
combinaticr of sclenoids "A™ “B" or "C" is energised the trisngulsr
plate 1s forc~d down o certsin distsnce depending on the solenoids
energised. this causes the speed control walve pilot walve to go
down and uvncovexr the reguletcy port in the rc%&t;:g bushing,
governor oil is then admitted under pressure rforcing the speeder
spring piston down and compressing the speeder spring. AB the
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piston moves down to the desired position the linkage of the
fulerum arm raises the gpeed contyrol pllot valve which closes tre
reguleting port. Compression of the speeder spring forces the
filywelghts in. allowing the governor pilot valve plunger to lower
and permits oil te enter the buflfer piston which moves seross snd
ceuzes Tthe oil pressure to raisz the power piston to move the ivel
recks to supply more fuel to the engine and increcsse onpine apeand.,
When the power piston hag been raised cnouzh for the desired apaed,
unbalanced oil pressure on the compensating land of the pilot valve
pilunger closes the regulating port and when the selected speed ig

g

ed
resched the flyweights return %o a balenced position agsinst spsede.
spring pressure. 011 will flow from one side of the buffer piasten
to the other vie s small compensating needle valve ot the some »sie
a8 the incresse in the centrifugel force of the flyweighth

He and The -
buffer picton will return te its centre position. .

When e solenold or & conbination of solenoids is dee
encrglsed the trisngular plate rises snd the speed control pil.t
valve nmoves up & oil from sbove tne specder piston drains throvsh the
reguleting port te the oll sump. The speeder spring piston in now
reized by 16s spring and the linkege causes the gpeed control »ilot
valyve to move down and close the vegulating port when the desirsd
piston position is rescheu. As the speeder spring plsion is
raised the speeder spring compression is lessened end the tiyreiphts
will meve out under centrifugsl force and 1ift $the governor pilev
valve. Cil is now relesied from one side of the buffer picion
which moves scross snd this decreases pressure under the pewer piston
which moves down decreasing engine speed. When the desired speed is
reached the governor piles velve is closed and the flywed 12

L

a hibn wil
move back o Their bslonced posilion and the oil pressure wiil 8ls0
bslence out each side of the buffer piston agein via the compensating
Yo Gal & V& l‘v'(':«‘ ¢

Energising "D" solencid in combination with chkher solenotde
lessens their effect on engine speed since it pushes the rotating

bushing down aad lowers the regulating port. When "D" golencid 19
energived by itself it opens the reguleting port in the vohating

bushing to the sump, allowing oil sbove the gpeeder piate. t¢ be
released, The pistor. then rises and ites extension lifts v shut-
down nuts asnd rod causing the governor to shut off the engiue fusl
supply.

: Under normal operating conditions the flyweights will nove
in end out to &llow more or less fuel to the engine to allow the
engine tc cem.in st a constent speed corresponding to the nuieh she
controller in in no metter whether the locomotive is escending oo
descending e grade orgersting on flst track.

The governor 1s fitted with en oil level sight glas. ana
the o0il level should be between the lines marked on the Zlass when
the engine is running. A filling sperture is plsced in the tup of

the governcr to sllow the governor oil system to be vopped an.

ATR SYSTEM

Compressed sir is used for operating the air brakes, :
sanders, redistor shutters, fan driving clutch, horn and windscreen
wipers.  On locemotives 1400-14%9 a control reservoir is fitvied in
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the short hood snd supplies eir a2t £40 kPa  to operate & reversing
switch and & vransfer gswlitcn. This pegervoir is fitted with a
pressure geuge end has two isolating cocks and a drsin cock. Each
locomotive is basicslly equipped with an sir cooled or water cooled
three cylinder sir compressor which consists of two low pressure
heads and one algh pressure. This type of compressor and lts
governoyr control has been explained in Lesson 4,

Locemotives 1400 to 1429 are fitted with 65SL brake
equipment and locomotives 1430 on are fitted with 26L breke equipmend.
These brakesg nave been fully covered in Lessong 1% and 14, ‘

FUEL PUMP COUTROL GEAR

The governor controls the fuel pump control shafts
through & liclawe system which incorporstes s mznusl layshaft
lever. Under nermal opersting conditions the lay shaft lever
movesg with the fuel control ghalts but by pulling on this lever
the fuel rackas cen be moved to the 'no-fuel' position and the
engine will s%cp. By pushing this lever in towaerds the engine th
fuel cen slso be increesed to incresse engine spesd.  The layshaf
lever can be used to over-ride the governor.

oy
Py
Wt

S

is thick

When the engine is very cold and Jubrircting oil
€ Fovernor

ol
it may be nscessary to operate thuig lever to over~ride th

S

S

¥

)

to aliow the oil pressure to build up and prevent high suction
which will cutomatically shut the engine down efter 40 seconds.
¥ien ueing this lever it nmust not be pushed in teo far to cause
engine spzed to be increesed much above idling end & close check
nust be kept on the oil pressure gesuge to sees that oll pressure is
indicated.

MAGHINES

MG _: Mai- menerator which is mounted cn the rear end of the diesel
engine €nd 1o driven directly frum vhe mein engine crankshafi.

This genesctor norinally produces 600V and supplies the trection
motor filells and armatures when in pswer end “he traction motor
fields when in dynamic brake. The output of the main generstor is
controlled by the load regulator ond engine speed.

AG @ Auxdliery cenerator which ic mechenically driven from the resar
gesr train o the clescl engine snd supplies power at 74 volts for
battery chsrzing, lighting, control circuits, running the fuel pump
and for exciting the battery field LI the main generator.

IMB : Traction wutor blowers whick sre mechsnicslly driven from the
ciesel engin2 and supply cooling sir to the traction movors, the
mein generator and g cooling grid to cool main reservoir air. One
is driven frcw the yrezr gesr train of the engine. The other iz in
the lon% Loocd end end is driven through a speed increaser gearhox
which alsc édrives the rediztor fean.

T : Traction motors which are hung on the axle cn one side by
Buspension bearings and resiliently suspended from the bogie frame
on the other. Each motor drives an sxle through gearing consisting

of & pinion on the srmeture shaft end & gear wheel on the
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locoemeotive axle The gear ratio is 6% ¢ 14 which allows a mawinmus
loconotive wp&ca of 1006 Kq/n& Speeds higher than this could
hurat® the traction motor ornmatures,

The motors sre all peramanently connected in parallel on
Da locomotives.

On Dby locomotives the m
p@rull =1 &t lew speods and in po
approximetely -0 ”x’&@)@

stors ere connected in serles «
sllel ot hipgher speeds (above

the traction motors in both types of
i for one steme of field diversion which

Lelimnit Lo

The
Jocomotives aum
takes plece whe

FP & Fuel pur
'f"l{“}f—; }‘E & T {‘,{‘k, H ; o
battery when ﬂqu%lnﬂ

an electric motor through e
supplied with power from t“ﬂ
end from the auxil isry generabor

when the engine is running.

<

Dyne: 7hich i1g driven by an electric motor

suppl g T tr&cﬂima metors when they sre operating
as generators in &ymﬂm‘u brake. This blower is Jlaced in the roof
at the ShoJ% hood end of the locomotive and Buppixc cooling air to

keep the dyrnamic brake resister grid cool.

WPROT, BoiTDLENT
CON J?};_’Z(.JL Lol }‘J N

The operating T
and btwo beulle velwe houndles, tnena 11 & ks
ﬁOT@Cu<r levears and the independent and auvtomatic brzke valve

3 h
L
u.;..az,‘&"ﬁe

THROTL L LEVER

This lever when placed in rotch one seis up the circuit
for the ec.citastion of the m“lﬁ LoRET 0. The vrosition of the
throttle 75 shown in sn illuminsted indicator and the lever has 10
positions. ST0P.  IDLE end oyev‘%*nv notches 1 te 8. STOFP ca
be obtzined on Do 1400-1439 by depreseing the exn nergency atop
button on ihe eno of the throttle leover and then moving it one

step beyond the ille pos Jblon‘ This stops all engines in the
Jocomotive POS%:??“ On Locomoiives 440 onwards, the throtile

lever hes nc stop button but the levar cen be pulled out swey from
the controller aad then moved inte th> STOP position. Each running
notch after notch one, increases the spced of the engine in
increments of 80 r.p.m. Thet is frem 275 r.p.w. in idle and

notch one to 835 ».p.m. in noteh 8. The throttie may be closed
completely in one motion in an emer gency  but should be closed one .
notch ot 8 time in normal operation.

REVERSE LEVER

The reverse lever has three positions : Forward, Neuvtral
and Reverse. Directional movement of the locomotive is selected

by movemen® of this lever to the Forward or Reverse pesition, hguh
the reverse lever in the Neutrsl pos 1txon no power will uevha id

the throttle is opened, even though the erngine speed will Lﬁer@ugﬂ
The reverse lever must only be moved when the @ﬂcmotlve is gtanding

S ua.j.,l £
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The weverse lever ca
when the levers is in the neucrs
and the seloctor lever ls in O
locks the opersting controls in
must be removed i1n all non-aopera
electricsl cabinel.

L bs woved from the controller only

2. itio chrottle is in ddle,
the reverse levarp

, The reverse lever
ing G@zg &m& pl&c&& in the

The reverse lever conbtrels the operation of an electroe
poevmatic reversey switch on loconotives 1500 to 43%9 but on
locomotives 440 onwards . 1t controls the operation of lsrge FM
Qauﬁ@mﬁaxs which the place of the reversing switch and control
the direction of the lccomotive.

b

b aboud 4.

SELECTOR LEVER

The ﬁmaiﬁi&n of the seclector lever determines whether the
locomotive will operate to deliver UOYGW or 6? am.e hrake. The
selector lever | hree positions,

RUN. The i » used wher

the selector Jave ‘BT position, it T
brakipg cirualt. On 1u& movives 1400-14%9 by meving the ﬁ&l*”h““
lever Iurther to the right of B the circuilt is completed and the
braking c¢ffort is incres . On locemotives 1440 onwards move-
ment of the throtvle lever sway Trom OFF towsrds aoteh 8 completes
the eircuds and increascs the braking strength.

A

Vi ion Q0= 1458 or (1)
positicn op > VLG 1 te liow the
locomotive relop power.

tie selector lever can only be moved one notch st a time
and tho lcver pawlﬁlcn is shown in an illuminated indicator just
above the lever

A1) control levers are meckinicelly interlocked to
prevent inndvertent faulty operation oxcept the possibility of
reversing wuile tho locomotive is atill moving. Care must be
exercised av all times to prevent reversing uncil the lucwmohxvg is
stetionsry.

DRIVERS COFTROL PANEL

the drivers control pans) centains the following e

@

Driving and ”’"EC Ammeter 1 This smmeter shows the smount of
current i1lowiuz Go one trachion motoxr vh@n in power and also the
output of the r&c@von motor when operating in dynemic brake.
Thiz ammeter uhou¢d be cerefully watched to ensure thet when
operating in vower the following rating is not excecded -

Quarter hour rating 490 smps

Half hour rating 455 amps
One hour ra t;nw 445 amps

Continuous rating 406 anps
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:g dynamic breke the ammeter resding must
' on locomotives 1400-1429 and
‘xxise

not be

A75 winon 5 G

i Breke € ¥ These are standard gauges m unted on the
arivers convrol panel. Bach geuge 1s ¢leerly lobelled as to its

mh@ psnel conteing all the switches necessary
: ive. . A nameplate below each

the switch, To stert the diemel
the throttle the Control and ‘
switeh must be bﬁ' To movs
switch must be ON.

(1re
&Y

14 /iﬁ 13

'tb JQauFoiivw the wez P
The subomatic

Send Autometic switeh 4n

feeture if used is cut-in with The
position.

are five warning lights [itted te i

m

ight during power

4igge Automatic send
hever is fitted. his
brake.

'f(») ground
but th

an alarm bell wi ,
only show on the i , 3 round relay
Ynen the ground V@'ny *1@Uu& a1l Pd\pﬁ will be
Ctracunon motors ond c*ﬁgnw speed will return to 11@ but
throttle lever is in noteoh 5 or €&  the engine will stop.

Toss of power and engine speed, etce. will only cccur ox
the locecuwntive with the ~ight up.

ET ¢ Frot engine light . The hot engine light; when showin
indicates thnst englnz cooling water tvmperaturﬁ is abovs O900C
The hot enrne light will show on the locomotive affecter put |

en alern bell will ring on all locomotives. Engine speed or losa
ig not =rfected.

PO ¢ Switch and light. The P.C. or pneumatic control switch 1g
often callzd the power cwtwaff switch and is located in “he shevt

hood., Tiis is & normslly open . electric switch which is
operazted by breke pipe yrquup@, Luring zn emergency auhumsdic
brake E)jlmvfﬁl n this switch opens and sutomatically redu2es
power O&Lpgﬁ of tho locowmobtive To noteh one. dhen t?lj§ud oneEn

this switch immedistely reduces ell engines in the consist to ddle
but if the throttle lever is left in notch 5 or 6 the enljives

will stop. The white PC switch open indicating light wil. show
when the switch is open.

The PC ewitch will sutometically reset itself wrovided
that the bwake pipe pressure is recovered.
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BYW : he broke Wﬁ;uiﬁﬁ light is

or cE o > @»h@
USwa SRet: 1@J1§
overcurrent is onl; “@gnWatﬁz
will sutomatically PRk muxl*uw
pevmiﬁaﬂule vajv type of trazetion motors used.

Under no light be allowed to stay on.
This button or switch

to reset the ﬁﬂ@ﬂhd relay
‘Viiﬁ the button or switch the
the iscoleting switch in Stest.

diet gt

if & 0 u,}h()mid. CIaD
throttle lever must

ree head light switches twe for
aqd ona for allowing a bright
YQQ‘E» LVE e

A gauge izgh: dimming rheostat cﬁntfel mﬁﬁ g cab heglenr
control are also placed on the drivers control stand.
ERGTHE

CONTROL PANEL

1 A,

This y%mnk iz meunted on the front of the elcotricnl
cabinet and contoins the following t=-

Vhandle hoid 1 & h;1<,«'ﬂ

s switeh hes two positions
v £ }
L8 <3 ib :

contr

: . ”au wnUJ 8 11

et idle speed %%? ktlc coentrel. Tre
generator Wil pply pow to the tractlon molors even with
vac throttle lever in en opersting notch.

IR R

The engine at?ﬂt button is only effective with thy
isolation switeh in STar® pesivion end on locomotives up to 1461
the Stop button is also oniy effective when the isolation svitceh
is in | &dar rosition.

The igolation switeh must be in Run position for the

oy i

unit to oevojcu power and for engine revolutions to be incrcased.

The isolation switch should be moved only with th: engioe

at idle or suvopued. Use the manuzl layruaﬂ% sever to bring the
englne to idle or stop when thw lecomotive is in power or in
dynumic hraking. If the disolation switch is in the Start poaition,
do not place it in Run while oporutl i in dynamic brake,

Engine Stop arnd Start ?mtvawu Thege buttons ere placed on the
control panel and the. Q&$£4 /ubhﬁh is only effective when the
isolation switch is in the § pQu4ﬁi0h@ On locomotives 1062

onwards and Db locomotd Vuﬁ tm¢jm utton is replaced with a two
way switch merked Frime znd ngnif This switch when placed i
the Prime position hll@m‘ the fuel pump to be supplied with powase
from the b@LTG?J apd 1t will run to charge the fuel systen.
When the switch is ploced in the Start position the fuel pump
will stop bub the circult will be wéade to ensble the engine to
rotate and. start. SR 1 spring loaded end will return
to 1ts centre positic ‘
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LESSOY KO, iS5 foge it

The Stert bmﬁmmn or switeh must nel e held in the

start position for any longer then 15 saco: If the dngine
does not sterd within this tine ¢ 3% faults befesre
opereting the button or switch again.

O

SHLY
tion but on
with the
zﬂw isclation awitch

wﬁam the diegel >nw°ge 15
FPressing the Stop buttun
2,”v”mor which causes the governor to

cing the fuel rocks to 'no-fuel',

button
:);. & &J .’

e g el o
LA 3 e

Wl;a L

8Q&TW§%OQ ﬁ vd1~x
shut down the engls

v

shows the rete of chsrg:

metber, ammn

B * %
716 b & utvm.x‘:‘fﬁm v

Battery Charpe An

o ,
or dlschnar 0i U

N e
G lmﬁ CABT

en the cab end the shorh

This Qﬁbiﬂﬁ@ 13 plm ced Hmtv

hood end conbai GO uubmrﬁ, relwwwg circuit

LN ‘e
=
1t

)]

breakcrs, fus&aﬁ & ary for the electrical
‘and electro-pneuns Fﬂ“ cabinet ds

Thﬁw

} ” a8 3

M

goces«ible from poth cob gy shord huud ﬁld*
G¢iffers on the severa) o ! '

is concorned

ned end alithe
its purpose steted
woen working on these

the different types an

equs pmvh%

The following aze the types of eqguipment which mey be

found in the eleztrical caebinet

Knife Swituches Igtlery is oiﬁ ing switch, main lighting wswiteh,
auxiliery Jc asor ﬁws*ﬂh& centrol ¢itcu and ground ruupy 0=
pagss switch, The ground relay bypaﬁs switch wust not under sny

J
circumstancea bie opened by & driver.

\'\
g
—
(]
Q'j +

b

Circult broskoers.

1. Cutriide lights 5. Auxilisry generator field
e ineiae lights G« Control

3. Gauge lights 7 e Locsl control

4, Headlights 8. Fuel pump

9.  Hot point

On scme of the locomotives the circult breskers are
placed on the engine control pu

Fuses

BTSRRI

—t

e dain start guqov @OO NP -
; ar; (battery choarging fuse)
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v wv»wmvw mwwa.i wve wr € -
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T RTOD

o
Py
o)

@
Q

m i3
il

o SW?WCheﬁ
ROS

Fﬁwb

<

*ﬂoﬁﬁﬁt the

the

e

8¢ tvx, I

throot]

7, controllied by “he

JAR e
i er},@ ‘}:/\.f

r rloses whon the
connects th~ low
to the mein
conbactor renains
i cing notch hw
obtives fitted with automata
%, On D@ locomotives this coaw
from series~parallel to perellel.

VO,:.,

c?o @ a3 long as the

avtomah i ca

¥

RO Cont fhis centector closes after
the e 3 Ted en to speed when the auxiliary
generator is give ?, 1t connects the bas*er,
to the suxilis gererator cue battery can bb charged

. This centsctor, when it clases,
in series with the m:in
gwitceh has thrown 1o

s -y b ‘,_‘.';; o wyrd o e . : : . 1
hm b’,he cranstier switeh, provided the BED bOHTB“L)? hes clcmed

BEP : Magnetic nower hheor, These are large IV
contacteors used Lo mone foe e > connections gn tg&lcggcuiu
of the main geners ﬁcr‘ txe 8 and dynemig¢ breke gri

&s :@quawwﬂ dux dgrwAL»Abraking‘ Pﬁa
brake contectors the battery isolating
switch is closcd all power opersatio

t+}

it

;:2.,.
n

pete Wi

S
[
ot
Ie
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ST S A

to conmesth

:;C,M WG

the motor srustures Lo tho

They are de-energiscd wh

i

BXB. Thie contactor 1= enery vleg
and connects the ”n'wz\,:i,s;):'}, motor
mein generator provided thst BY
B.K.T. ¢ Dvn -

A This i3 & large electuen
tiea Lu Lc comotives 1400 ’M»)‘é. it
controlled by two magnet valves

el T

pneumatlic O
is Qger»bed
BET-} and L
motor me ‘7)1”’
to the power
& direction
poesition the
wound trsction

laced in Run BKT-M
ch throws the transfer switeb
“hﬂz%v&ﬂ . lever is ir

! switeh in the ‘pow@y
to the four series

1&

:{\:L S ed

position, RBKT-B
2l

breke mag and 10 sec. delsy the
£ o

brake tf : yﬂ“”WLnnf In

this yf the 2T ’]

“Qsjupar bA
geries wit

£ T
\? Uil&lfllx ’1

e oy oy
e et N e

PR TR |
SWLOCOLL
senn Lef?

£4 wn
1

Aem
S0ne

the

? S0ed. tton
is pressed b hon

that is, its tac LN ‘i n cowing

a desd locom tra ”;1 su*“ be in the preke

pgai:ion ec Tow N omotors can b red to
the brake res

BR : Dynamic Urske reluy This relsy ig energised when the
selector 15 plated in ¥ position snd allows some of the dynemic
brane circuits <! spleted and st the ssme time isolates
som of ﬁh& f rouits. When the dynamic brake is incresged
% Zve im the Governor to be energised and tue
rased to 435 R.PUH.

BWR : Braek: werning relsy. This relsy will be energised if the
maximum braking current 1o exceeded while oper irﬁ in dymsmic
brake. dhen energised it brings up the breke warning light.

(ol
.
Pt

P

&
ot D
fud.

DBI : Dypamic brake rlock This is & nagnet valve which iv

a8 L3
epergised when the locomoolve ls operating in dynamic breke and
prevents an sutonetic application of the locomotive brakes whiea o
automatic brake appliicetion. is m=de. Locomotive brakes will
avtomatically apoly if dynemic brake is suspended and sn
automatic application hzs been made. This valve ig placed on
he short hcod.

the distrivutor in
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The sir operabteld reversing switch cen be operuted
by band and then “or=ﬂ’ '“5 neutral position. This must

wed dead.

Q%M

be done whepew ve ig to be ¢

It is moet iwportant that the reverse lever must
not be placed in the opposite direction of travel while ©he
locomobtive ie in motion. The Jocomctive must first be

and then th

brought tn & siop e reverse lever operated othervige
gerious domsge mey result. If by mistake the reverse lever
is movel vo cpposite divection of trovel while the locomotiva

.

s
is in motion, it nmust be left there and the locomotive brousit
to 8 staund ornd then the reverse lever operated for the
direction ¢l travel required; this mEy save some of the
dsmage being caused. It must be rewmsmbered st sll times

the reverce lever must be in the correct direction to
cowrﬁqponﬁ with the novement of the locomotive except when
the locomotive hes been prepared for towing.

s

MATIN RESESRVOIRE

There ¥ 1€ :
Noe 1 is placed under the from J he locomobive ctween
the bogies and W c: Lir can pess
from Ho.1 i1 *a:k from
No.2 to No.1 as the two
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OF COPE

wal szb' valve is fitted in the pipe lilne J”a@
ressor P“i@ﬂ&uf velves, If it ie d
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hagi Loeomotive

CYLINDI: TEST ViLyE

’ mmy QQMV

)c“f-

o

C

the on LI started
8 38 3t he kept on these draing
any'edhcvaiVQ water or oil discha: the
+ running end the fact reported to
ervisor oy Senior Driver.

atent

o

Ezuh eylinder is equipped with a2 test valve for tne

purpose of L&wtib” for liquid sccumulaticon in the cylindersc prios
to startiug on engine that hss boen shut down for 12 hours or Bmoera.

To nske the test proceed gz follows -

R BITIOLY

o nemuve the 400 smp starting fuse so that
pve started.
. Open &ll cylinder test valves spprox

4
2
5. Use the engine barring-over jack
4
7

mda
&
Prepd
Bt
4]
o
=
[%h ]
"\.... a
=
L
O

imately thres rull turn
to rotate the &;gwpg hels

complete rovelution.
o Check the ylinder test valvew for any discherge.
&
ig

5e %i %-qaxd ie ped from any u@st v lve report she
fact to the antt Loco uotAws Supervigor or Suniuor Drive
€, I no discherg ~tose all test valves fkrmi‘n
Ve E@wlaﬁe the 400 s fuge an" start the engine.
8. Check all test wvelves to see if any are lesking.
9. BB My valves sre ieakaxg? stop engine at once and
n valve or valves.,

ROTE

LY

M o
e LTS

000 burn Yhe
sgenbly.
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3 locomotive
aysten on a Da locomotive.

Jlocomotive,

RRAPS 7 S ] 7
2 Do locomotive,

ne SRy

D e W

Batlery IField Contactor
What dg the Dynamic Brake Interlock (DB1) provided for?

A PR ey ) oy - o
tted with drain conl

NG

What will cause

oren?

There are three ways to stop a diesel engine on a Da locomoti
name them and descrive what occurs with each meihod.

How +a tnz tempereture of the cooling water controlled n =
Da locomolive?



H i
masssss
aas i
f
scavenaing| B GOOLING WATER TANK
oIL e a
PUMP 2 OlL COOLER
TO
\ﬂENG!NEL
LUBRIGAT NG N ;
8 PISTON - T
COOLING OIL 60 LB !
PUMP RELIEF VALVE e —
e —
SIGHT GLASS
' SCAVENGING H
—==144—] OIL STRAINER il
7T I ¢ -
h Luse  H
7~ oiL
= ~\ FILTERS
ENGINE i
oIL N\, 7 \ il
PAN
OIL STRAINER GHAMBER ! oNeXoXe)
Schematic Lube Oil System
AIR COMPRESSOR . TRACTION MOTOR ENGINE COOLING WATER RADIATOR
DRIVER'S CONTROL BLOWER RADIATOR COOLING FAN
STATION T AUXILIARY GENERATOR  LOAD REGULATOR
ELECTRICAL CABINET AIR FILTER LUBE OIL COOLER
; ; AIR RESERVOIR ENGINE GOVERNOR COOLING WATER
. Strainer Housing 7 ‘_\ TANK 7
. Cooler Oil Inlet to Housing

. Filler Opening Cover
. Lube Oil Suction to Lube and
Piston Cooling Pumps
6. Lube and Piston Cooling Pumps
7. Lube Oil Discharge
8. Oil Manifold Relief Valve Cover
9. Piston Cooling Discharge
10. Strainer Seal Oil Supply Line
11. Scavenging Pump Outlet
12. Scavenging Oil Pump
13. Scavenging Oil Pump Suction
Line From Strainer Housing
14. Scavenging Suction Strainer .
Oil Outlet Channel SAND BOX —/
ROLLER BEARINC

1
2
3. Lube Strainers Hold Down Crab
4
5

"Vn‘ a‘i & b , i
DIESEL ENG!NE

/ [ % R e
/ FUEL TANK —

L AR RESERVOIR

BOX LUBE OIL STRAINER —/

/

]
Lubricatin il s TRACTION MOTORS LUBE OIL FILTER
g Oil System Components MAIN GENERATOR FUEL PUMP -

ZSF’EED INCREASER

TRACTION MOTOR _\
BLOWER




Two Stroke 567 Series Engine Cross-Section
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1. Fuel Level Sight Glass
TO ENGINE
MANIFOLD RETURN FROM 2. Gauge Shutoff Valve
T’ ~MANIFOLD 3. Fuel Tank
f FILTER ASSEMBLY —
- rae——— 4. Fuel Tank Drain Plug
l I WO IO0H0)
{ (i 5. Fuel Filler
: FILTER i
% '} ELEMENTS’ e 6. Vent And Flame Arrestor
IGHT ' ol .
:GAUGE /" SIGHT GAUGE ? ° 7. Fuel Supply Line
, . 8. Fuel Return Line
J E 9. Dual Fuel Filter
| ORIFICE____ |IBY-PASS VALVE ;
10. Fuel Pump
DRAIN TO FUEL IN DRAIN TO i
FUEL TANK FUEL TANK 11. Sintered Bronze Filter
And Sight Glass Assembly
12. Injector
Fuel Qil System — Schematic
Vent ond Roof Filler
Temperature
Control Switch 5
P
'-' Water
Level Valve

1. Return sight glass-5 Ib. 4. Fuel inlet passage 7. Case
2. Stand pipe 5. Relief valve 8. Elements
3. By-pass sight glass 6. Gaskets 9. Drain

Sintered Bronze Fuel Filter

:’.

“w
Wz

& . |Cooling
5 Water Tonk

Lube Oil

J Cooler

ac% \

e YahY

Coohng Water Radiator

Radiator Cooling Fan

!

Side Water Filler

Drain Vaive

Schematic Cooling System

/

Speed Increaser
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VERNOR Ol PRESSURE
ENGNE_LUBE BALL  ENGINE LUBE OIL . ANTI-BLOCKING B co
O SUCTION VALVE. /PRESSURE - REMGTE. SOURCE VALVE GOVERNOR INTERMEDIATE OIL PRESSURE
‘ [y LOAD SPR SHUTDOWN L TOGGLE TRAPPED OIL AND GOVERNOR POWER
LOAD SPRING Ok PRESSURE  /PISTON [ i SWITCH 0. TRARFED, QU AND. SOVER!
7 / , 8 GOVERNOR SUMP OIL
ADJUSTING SR SHUTDOWN B0 INTERMITTENT OiL. PRESSURE
SCREW- 2L 1L PLUNGER B ENGINE LUBE OIL PRESSURE
VA — [ ENGINE LUBE OL SUCTION
[} ENGINE SUMP OIL

LOAD CONTROL.
LINKAGE

Ry | A
Pfitssisiio B | ig@ﬁ{

%

TRIANGUL AR 1 | . e -
PLATE L SOLENOID i SO.% m\‘\«»\_m\»l

SOLENOID (

&

LOAD CONTROL.
PILOT VALVE
POSITION
INDICATOR

PISTON
STOP SCR

L2

1.4 - PISTON GAP
INDICATOR

1L0AD conTROU: “‘%ﬁz%g LINE
4PILOT VALVE GENERATOR RHEQSTAT
J ASSEMBLY  J VANE SERVOMOTOR
,&"‘"""““\\
N
SPEED | PLUNGE R— = T DECREN N,
: SETTING | ~ = NSOz
f SERVO BUSHING -4 A\ ,.w\%(“ Y
: e - ¢ j
STABLE . t
. . T ENGINE ) oS
bR enT speep |8 FUBRSL IR "‘%%5‘}
supPLY b B = SETTING jpasssuaﬁl : — N
DUFICE | INTERMITTENT SPEEDER PISTON 1B SUPPLY P
L SUPPLY PORT SPRING - SPRING —
- SPEED SETTING
| PLOT VALVE ASSEMBLY

~ROTATING

| BUSHING =
1 E FBaLLs (T
] - ;

TO ENGINE LUBE
OIL SUMP

-RUBBER DRIVE 3 D -~ POWER CYLINDE®
COUPLING - ki o8 SPRING ACTS 10
SHUT OFF FUEL

BALLHEAD

COMPENSATION
LAND ON PILOT
VALVE PLUNGER

. POWER PISTON
-POWER CYLINDFR

FUEL PUMP

CONTROL

e o e v

PUMP N PLAN VIEW

TO SHOW CHECK A v
VALVE ARRANGEMENT - )< N
P
P
, ]
Pt r b
Throttle Engine Speed | iy
" § 4}
Position ' RPM " DRIVE SHAFT ]
Governor Solenoids Energized ’
A B C D
STOP * 0
IDLE 275
1 275
2 * 355 -
3 * 435
4 * * 515 DA
] * * * 595 . .
6 * * * * 675 Governor with Electro-Hydraulic Control
; . o 755 OPIZEED SETMING CONTREA
835 N e
Effect of Ay LoAD RiZGdanick

Solenoids on
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