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FOREWORD.

HIS Service Manual has been compiled to assist those responsible for
the maintenance and reconditioning of B.U.T. DIESEL RAILWAY

TRACTION EQUIPMENT.

The book is copiously illustrated with reproductions from photographs,
specially prepared drawings and diagrams, suitably annotated to give the
maximum assistance with minimum searching.

While every care has been taken in the design and manufacture of this
equipment in an endeavour to obtain the maximum mileage coupled with
the minimum amount of servicing between overhauls, apart from certain
essential adjustments and periodic routine maintg¢nance, eguipment that is
performing satisfactorily shotild ‘not be tampered with or any part dismarntled
unnecessarily. A necessary adjustment, however, should never be neglected
and should receive attention immediately the need becomes apparent.

As manufacturers we do our part by using the very best materials and
workmanship and we are justifiably proud of our products, but once they
leave our Works their future depends on the operator; this manual has been
compiled to assist to this end.

The Service Department of British United Traction Limited is always
willing to assist operators with maintenance problems and maintains a staff
of highly trained engineers to give * on the spot™ advice to Railway staff.
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Fig. 1. General view of engine.
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Sect. K. ENGINE — DESCRIPTION.

(See Figs, 1. 2 and 3.)

THE B.U.T, 11-3 litre compression ignition horizontal engine is of the four-
stroke single-acting direct injection Llype, incorporating push rod operated

overhead valves, and is provided with two detachable cylinder heads cacn
covering three cylinders. The valve rocker gear, valves and the fuel injectors are
carried in the cylinder heads, the rocker gear being totally enclosed by two detach-

able covers. l

The engine casing is divided wvertically at the crankshaft centre line, and
comprises an integrally cast cylinder block and crankcase to which an engine
casing extension and sump are bolled. The engine casing is fitled with renewable |
dry liners of centrifugally cast iron, and detuchable covers are provided to pive

access to the waler spaces for cleaning purposes.

Crankcase pressure is relisved through' a breather on the engine casing

extension.

The cast iron camshaft is carried in seven bushes in the engine casing. The
cam Ffaces are chill hardened to give immunity from wear, and a bevel gear
attached to the camshaft front end provides the drive for the fuel-injection pump;

the waler pump is mounted at the front of the engine casing extension,

The lubrication system is of the dry sump type. employing two gear-type oil
pumps, scavenge and pressure, driven through helical gearing from the crankshaft,
Full pressure lubrication is provided for the main and big-end bearings, also the
bearings of the idler gears in the oil pump and timing gear drives. A gauze type
strainer on the suction side of the pressure pump uand an cxternal felt filter n
the scavenge system protects the bearings and oil pump gears from damage due
to the ingress of foreign matler. Oil grids are also incorporated in the engine
casing extension to filter the oil as it returns from the engine. A special metering
device, incorporated in the pressure pump, delivers u small quantity of oil under
low pressure to the camshaft fronl bearing, the fuel pump drive gears and the

valve gear,

A water cooled oil cooling unit is mounted on the sump
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Fig. 2. Three-quarter front view of engine,

1. EMGINE STOP SOLEMOID, 10, DIL PIPE — DIL COOLER TO FILTER.
1, WATER OUTLET CONMECTION. 11, DIL PIPE — SUMP TO QIL COOLER,
3. OIL PIPE TO TOMPRESSOR BEARING. 11. BREATHER.

4, COMPRESSOR DUTLET PORT. 13, RIGHT-ANGLE FAN DRIVE UNIT.

5. COMPRESSOR INLET PORT, 14. DIL COCLER.

8. CRAMKCASE BREATHER. 15, ENGIME SPEED INIDICATOR

T. EMGINE REAR MOUMNTING BRACKET, RHERAT

8. OIL PIPE — FILTER TO SUMP. 15, E:.IV?F!EH;:;.ANKCASE TO BEVEL

]

. QIL FILTEA.
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Sect. K2. ENGINE DATA,

Note.—The unil type numbers given in this section are abrideed and do not cover minor dillerences.  All
communications concerning units should quote the full and exact type number, with sullix, as stamped

on the unit.
Designation
B.U.T. Type L . . A2WAC

Number of Cylinders . “ 6

Nominal Dimensions w130 mon (5+12 iny) bore = 142 m (5-59 in) stroke

Cubic Capacity , ; 4 - 113 litres (690 cu, in).

Maximum Torque ; ; 490 1h, ft. at 1,300 rpm.

R.A.C. Rating " 6287 h.p.

Fuel-injection Pump:— i - .. C.AN. (Type varies according to installation, Refer
to Type Plate on Pump).

Governor;— . : -~ CAN. (Type varies according to installation,  Refer
to Tvpe Plate on Governor Casing).

Injector Nozzle : b i .. CAY, BDLLI5S0S—035 mm. diameter holes.

Firing Order| . : ; . 1,5, 3,6, 2,4 (numbers taken from the fan end).

Compression Rutio ; i ; T g ¥

L.ubrication System ; . Dry sump-—gear Lype pressure and scavenge pumps.

Oil Capacity (with Filter and Oil Cooler) . 64 Imperial gallons (283 litres), [Sump 5} Imperial
gallons (25 litres), Filter 3 Tmperial gallon (3:3 litres)]

Oil Pressure = P w30 Ib. per sg. in.(2°1 kg, per sq. cn.) minimum at the
governed speed of 1800 rpom. (with engine hot).

Injector Nozzle Holder : .. C.AV. NLAlO2S,

Injector Opening Pressure y . _ - 175 atmospheres.

Fuel-lift Pump : C.AV. (Type varies according to installation. Refer
to Type Plate on Pump).

Combustion Chamber . Direct injection. Toroidal cavity piston,

Valves . Overhead poppet, masked inlet.

Timing Gear and Auxiliaries . Helical gear drive except to fuel-injection pump which
has a bevel gear drive.

Water Pump ; ; Centrifugal.

Valve Tappet Cleurunce w0010 in. to 0012 in. (025 to 030 mm) (Inlet and

exhaust, engine hot),

L
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Fig. 3. Three-quarter rear view of engine,

- CONNECTIONS FOR OIL PRESSURE

SWITCHES.

. AIR COMPRESSOR.
3. LIFTING EYE.
. FUEL PIPE — SUPPLY TANK TO LIFT

FUMP,

. WATER CONMNECTIMNG FIPE.
. FUEL PIPE — GALLERY PIPE TO

ADAPTOR,

. AIR VENT PIPE,
« FUEL PIPE — ADAPTOR TO FILTER,

§. FLUID COUPLING FILLER PLUG.
10. FLUID COUPLING,

11. 5STARTER MOTOR PINION GUARD.
12. STARTER MOTOR.

13. FUEL PIPE — FILTER TO FUEL.
INJECTICN PUMP.

14. TWIN FUEL FILTERS.
15. FUEL PIFE — LIFT PUMP TO FILTER.

14. RIGHT-ANGLE FAN DRIVE UMIT
FILLER PLUG.



BRITISH UNITED TRACTION SERYVICE MANUAL PAGE K92

Maximum Governed Speed (under load)
Maximum Runaway Speed (no load)

Starter Motor

Air Compressor

Engine Speed Indicator Generator

Approximate Weight (For lifting purposes)

1,800 r.p.m,
20430 r.p.m.

C.AV. 'L'ype varies according to installation. Refer
to Type Plate on Starter Motor.

Clayton Dewandre. Type varies according 10 installa-
tion. Refer to Type Plate on Compressor.

Smiths Gear Driven Type,
|54 cwts, (800 Kg.).

ENGINE PERFORMANCE CURVES (AT SEA LEVEL AND NORMAL TEMPERATURE) FOR
BASIC ENGINES NOT FITTED WITH AUXILIARIES.

Power Developed,

Before installation the maximum foel delivery
stop is adjusted to give a minimym of 150 B.H.P. at

1,800 r,p.m., and then scaled. This stop
be tampered with in any way.

should not

|
Injection pump delivery from

1

Altitude. ench element on a Hartridge B.H.P. at
type test rig per 200 pump 1,800 rop.m.
revolutions at 600 r.p.m.
Sea Level 22-2 ccs, [ 150
2,000 fi, 21-2 ces, 140
4,000 T 20:3 ces. 130
6,000 fi. 19-3 ¢es, 120

|
TOROUE LBFT
I
8
i
4N
1

aoA— -'L' S

Y. E—

o e

FUEL LBIEHP-HR

18 = e

i

fol— . S [N—— | !
T I00 MO 00 000 1000 200 WOD  Boo  B0S it

ENCINE HEM |20

Fig. 4. Performance curves of 11-3 litre
horizontal engine.
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ENGINE NUMBER.

The engine number is stamped either on two lugs
situated at the front top of the engine midway
between the cylinder heads and the engine casing
extension or on the lug immediately above the fuel-
injection pump securing bracket.

This engine is manufactured in various forms. It
is, therefore, important that in all communications
the full and exact type number with suffix, is given.

Fig. 5. Engine number stamped as indicated by arrow.

STARTER MOTOR (C.A.V.).

DATA.
Lock T. Test. Brush Spring Presarc, ; :
_— | - ock Torque est . Bruni:_ "Eﬂ'fg Pressure \ Field Coils Test. _
| ‘ Ih. ft. | KeM. | amp. O, gm. | ohm. 1 Remarks,
| | .
| U6 1000 510 !0{}01—0-0{]3 Main field
C.AV. | (as de- | 65-70 l §9-96 | - | 18-24 — 12| Aux. shunt field
| rempibcad AR0 . =
scribed) 1,100 l 0-53 IAux. series field

|
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Sect. K3.

PAGE
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MAINTENANCE.

Important.—All new or overhauled engines should receive early altention as follows :(—
Drain and refill the engine and fan drive unit and attend to items 2 and 3 in the table below.

The following points require attention at intervals quoted in Railway Standing Instructions.

11
12

13
14

15

16

17

18

Altend to items detailed in Section K4 and on the Lubrication Chart.
Tighten down engine cylinder heads (see Secrion Ko6).
Check the inlet and exhaust valve tappet clearances (see Section K7).

Remove the engine cylinder heads, pistons, ewe., and carry oot a general
inspection.

Replenish the fuel tanks.

Check that the water header tank is full 1o ensure 4 constant supply to the
radiator and engine cocling system.

Check the tension of the fan and water pump drive belts (see instructions in this
Section).

Check for security and absence of leukage all pipes carrying oil, fuel, water,
fir and. vacuun.

Remove, the fuel finjectors and fit a set of new or reconditionzd ones (see
Secrions K24 and K23).

Examine the fucl-injection pump drive coupling rubber for deterioration and
renew if necessary.

Check the fucl-injection pump timing (see Section K34).

Cleun or renew the elements in the fuel filters and vent the fuel svstem (see
Sections K20 and K43).

Check the oil pressure (see Secrion K49),

Examine the air compressor joints and pipe connections for leakage and tighten
if necessary.

Remove the air compressor cylinder head for examination and withdraw the
inlet valve keepers, unscrew the delivery valve caps and withdraw the
valve springs and discs. Remove any carbon deposits from the valve discs
and if necessary renew the valve springs and discs (see Sections K73 and
K74),

Examine the starter motor commutators and brushes (see instructions in this
Section).

Examine the teeth of the starter ring and if worn or damaged the ring should
he repositioned or renewed (see Secrion K70).

Check that the thermostat valve is working satisfactorily (see Section K61).
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Frost Precantions.

If the engine cooling system is not filled with anti-
freeze solution and the car is to remain standing in
the open with temperatures approaching freezing
point, the cooling system must be complately
drained.

To Drain the Cooling System.
Open the drain cock fitted to the radiator bottom

tank.

Drain cocks should be tested immediately aiter
opening by inserting a piece of wire to ensure thai
they are clear.

Drain the engine when it is hot and do not leave
it unattended until the water has properly drained.

When drained place a notice in a conspicuous
place stating that the cooling system is empty and
the drain cocks are open.

To Fill the Cooling System.
Ensure that the radiator driain cock is shut and fill
the header tank.

Allow sufficient time for the radiator to fll, then
top-up the header tank.

Do not run the engine until the radiator 1s full.

Right-angle Fan Drive Unit and Water Pump.
To adjost the drive belts.

Slacken the nuls securing the right-angle fan
drive unit to its support platform, slide the unit
away from the engine and tighten the retaining nuts.

When correctly adjusted there should be from
din.w 4 in (127 mm. to 191 mm.) up and down
movement i1 the centre of the horizental run of
cach bell

Starter Motor,
Commutator and hrushes.

To check that the brushes are free in their boxes,
hold back the brush springs or triggers and move
each brush up and down in its holder by pulling
gently on ils Aexible connections. If movement is
not perfectly free, remove the brush from its holder
and lightly polish its sides on a smooth file, Always

fit the brushes exactly in their original positions.

If the brushes are so worn that they do not bear on
the commutator or do not allow full pressure to be
exerted by tlie spring, new brushes must be fitted.

If the commutator is burnt or pitted the starter
motor should be removed from the engine for over-

haul and & new or reconditioned unit fitted.
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Seet. KA. LUBRICATION.
(See Enpine Lubrication Diggram—>Plate Bo),
This Section should be read in conjunction with the Lubrication Chart.
Ttem Attention Reguired. .-\p.wnilln:de
pacity
Air Cleaner | Remaove, clean, refit and refill with oil (see instractions i Section 7 Pints
K57). l (4 hitres)
o SN | S—— S UL | FE
Engine Top-up or drain oil and refill (see instructions in this Section). 6} Imp. gallons
{284 litres)
- B _ - i
Fuel-injection Fill with vil on assembly only (see instructions in Section K31), | ! Pint
Pump O (0°14 litre)
Fuel-injection | Top-up or drain oil and refill (see instructions in Section K31). ‘ 1 Pint
Pump Governor (014 litre)
Right-angle Lop-up or drain ofl and refill (see instructions it this Section). ‘ | Pint
Fan Drive (028 litre)
|
— T - . |
Water Pump | Lubricate with greise gun (see Lubrication Chart),
Spindle ' | —

Starter Motor ‘

Engine Speed In-
dicator Generator |
|

Fuel-injection Lubricate with oil can.
Pump Control

Rod Ball Joints |

Remove plug and lubricate with oil can. |
| Pre-packed hearings (packed on assemblv),

To Drain the Engine.

Whenever possible the engine should be drained
when the oil is warm i.c., immediately after the
car has completed a run.

Place a suitable container in position and drain
the oil from the engine by removing the drain plugs
from the sump and the lower side of the engine
casing extension,

Ta Fill the Engine.

Fill the engine sump to a level approximately 3 in.
below the “Full™ mark on the dipstick (ensuring
first that the car is standing on level ground).
Run the engine at fast idling speed for 5 minutes:
then stop the engine, recheck the oil level and. if
necessary. top-up to the * Full ™ mark on the dip-
stick.
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A further check (on level ground) must be made
later, immediately after stopping the engine, either
at the end of the day or at any other convenient
time provided that the engine has been running for
over 45 minutes since the first check. Again top-up
if necessary.

To Drain the Right-angle Fan Drive unit,

Whenever possible the unit should be drained
immediately after the car has completed 2 run and
the oil is warm,

Place a suitable container in position and drain

the oil from the unit by removing the drain plug
(see Fig. 62).

To Fill the Right-angle Fan Drive unit,
Clean the breather and fill with fresh oil (see
Secrion Ka2).

Units fitted with a combined filler plug and dip-
stick should be filled with oil to the top mark on
the dipstick,

Units ftled with a GOller plug should be filled
to the level of the filler plug hole.
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Note,—In order to proceed with the following Sections it may be found necessary
to remove the engine plug, socket and harness, if so refer to Chapter P
for instructions.

Sect. KS5. CYLINDER HEADS —TO REMOYE.
(See Figs. 6 and 7).
Drain the engine cooling system (see Section K3) Disconnect the air intake and water outlet pipes.
and remove the following parts:— Slacken the hose clip around the air connection
Valve covers and gaskets. It is advisable to between the cylinder heads.
have a suitable container available before Remove all the securing nuts and washers. except
removal as a certain amount of oil will the jack nuts (see Fig. 8).
escape. !

The two jack nuts are fitted to facilitate removal
and are so arranged that as they are unscrewed they
Fuel delivery and dribble pipes, will lift the heads clear of the cylinders.

Fuel injectors.

Exhaust manifold.

These two nuts must not be unscrewed until the

Water connecting pipe between the itwo other nuts have been removed.
cvlinder heads. Unscrew the jack nuts evenly as far as they will
Rocker gear. valve thimbles and push rods. go, then lift the heads clear of the studs.

Fig. 6. Removal of cylinder head.

1. |INJECTOR HOLE,

2, WATER QUTLET HOLE.

3. COMMECTION FOR AR INTAKE
FIFE WHEN FITTED TO
COMPRESSOR.

h. NOTE YALYE THIMBLES HAVE
BEEN REMOVYED.

5. SPAMNER.

. TEE SCREWW INSERTED IN JACK
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Note.—Certain of the cylinder head holding down
siuds are fitted with sleeves, and care should be taken
when removing the heads to ensure that the sleeves
are not lost (see Fig, 8).

If there is difficulty in removing the heads when
they have been lifted to the full extent of the jack
nuts, it may be overcome by using two special tee
screws similar to those shown in Figure 6.

Sect. K6.

Screw these special tee screws into the jack nuts,
then screw dawn each in turn whilst holding the jack
nuts steady with a spanner, so that the cylinder head
is lifted slightly. Repeat on alternate jack nuts, a
little at a time, until the head is removed.

IF A HEAD IS DIFFICULT TO REMOVE,
NEVER ATTEMPT TO LEVER IT OFF,

CYLINDER HEADS—TO FIT.

(See Fig. 8).

Thoroughly clean the joint faces of the cylinder
heads and the top face of the cylinders making
certain that no foreign matter has entered the
cvlinder bores.

Renew the gaskets, making sure that they are
placed in position correct side up as marked., Do not
use jointing compound,

Ensure that the sleeves are fitted benecath the juck
nuts, then place the cylinder head on the studs until
it comes up to the jack nuts.

Keeping the head parallel with the top Face of
the cylinder block, bring the twa together by giving
each jack nut alternately a few turns with a spanner
until tight, making sure that it fits on to the locating
dowels.

Fit the remaining sleeves to the cylinder head
holding down studs (see Nole to Figure 8), [fit all
the eylinder head seccuring nuts and washers, then
tighten the head down evenly giving each nut a few
wurns at o time in the order shown in Figure 8 (For
torgue spanner {oadings, see Section K79).

Fit the other cylinder head in a similar manner
and tighten the hose clip around the resilient ring on
the air connection between the heads,

Fit the remaining parts in the reverse order to
their removal.

Fig. 8. Diagram showing sequence of tightening cylinder
head nuts (Mos. 14 and 15 are jacknuts).

MNote to Figure 8. Sleeves are lited 10 the l[ollowing
cylinder head studs:—

Short sleeves, Mos. 1, 3, 5, 7, 9, 1L 18 and 20.

Medium sleeves, Nos, 14 and 15

Long sleeves, Nos. 13, 16, 17 and 9.

Always re-tighten the cylinder head secoring nuts
after initial running, and whilst the engine is still hot
set the clearances hetween the valves and rockers
(see Section KT)

Note.—— Do not attempt to cure gasket leakage by
excessive lightening of the nuts as this will only
produce distortion of the head or engine casing. It
is much better to slacken off the nuis and re-tighten
to the correct tightness (For torque spanner loadings
see Section K79)

P A,
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Sect. K7.

VALVE ADJUSTMENTS.

{(See Fros. 9 aned 111,

WValve clearances should always be checked after
tightening the cylinder head securing nuts,

The running clearance between each valve thimhle
and rocker pad must be 0-010 in. to 0-012 in. (025 to
0-30 mm.) for both inlet and exhaust valves. Clear-
ances musl be set when the engine is HOT and the
tappets are on the backs of the cams.

To facilitate turning the crankshaft and to obviate
the possibility of the engine starting inadvertently,
slacken off the injectors, thus releasing compression
from the cylinders, also slacken off the fuel delivery
pipe union nuts from the fuel-injection pump.

Turn the crankshaft, by using a suitable tool to

turn the fluid coupling (see Fie. 11y untl the valve
is open fully, then turn through one complete revolu-
tion to bring the tappet on to the back of the cam.

Treat each valve separately in this way,

To adjust the tappet, slacken the locknut. then turn
the adjusting screw by means of a screwdriver in the
slot provided.

When the correct clearance is obtained, hold the
adjusting screw in position with the screwdriver and
tighten the locknut at the same time (see Fig. 9).

Tighten the fuel delivery pipe unions and injector
securing nuts.

Fig. 2. Valve rocker assembly.

CIRCLIP,

LOCKMUT.

TAPPET CLEARANCE ADJUSTING SCREW.
ROCKER.

ROCKER LOCATIMNG SPRING.

ROCKER PAD.

ROCKER SHAFT,

ROCKER SHAFT BRACKET.

o



BRITISH UNITED TRACTION SERVICE MANUAL

VALYE SPRINGS—TO REMOYE AND FIT.

Sect. K8.
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(See Figs. 6 amd 10).

To Remove,

Slacken off the tappet adjustment completely and,
in the case of the four centre rockers on cach head,
slide them along the rocker shaft clear of the valve
after slightly depressing the valve and springs to allow
the adjusting screw to clear the push rod cup. Bring
the pisten under the valve concerned to its top dead
centre, then remove the thimble from the top of the
valve, press down the collar with a tool similar 1o
that shown in Figure 10, and remove the split collet.

When using this tool ensure that the tool adaptor
is screwed down to the end of the thread on the in-
jector securing stud,

Lift off the collar and remove the springs.

The procedure is similar for the end valves, but
the rocker should first be remaved by detaching the
circlips from the ends of the rocker shafts; the
rockers can then be pulled off.

To Fit.
Check the length and tension of the valve springs.

When new, the lengths are:—Inner, 80 mm.
(34 in) free. Load to compress to 44 mm.
(1 in), is 50 Ib. (227 Kg.). Outer, 85 mm.
(34 in) free. Load to compress te 47, mm.
(1§ in.) is 83 Ib. (37:5 Kg.).

If it becomes necessary to remew wvalve springs,
they should be renewed in sets.

Care should be taken when renewing valve collets
and collars as these may have either a 10" or a 30°
angle and must therefore be fitted in sets also ensur-
ing that collets and collars are the same angle.

Refit the springs, collar, collet and thimble, slide
the rocker back into position and adjust the tappel.

Check valve clearances when the engine is HOT
(see Secrion K7).

Sect. K9,

VALVES —TO REMOYE AND

o e i A
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Fig. 10. Remeval of valve springs.

1. TCOL FOR DEPRESSING
VALYE SPRING.

2. YALVE COLLAR—MOTE YALVE
THIMBLES REMOVED.

3. TOOL ADAFTOR.
4. IMJECTOR SECURING STUD,

To ensure free movement of the rocker arms,
washers of varying thicknesses are available for fit-
ting between the arm and the circlip at each end of
the rocker shaft (for dimensions of the washers
invailable see Seciion K78).

FIT.

(See Fig. 10).

To Remove.
Remove the cylinder heads in accordance with
Section K5.

Exhaust valves,
Remove the valve springs (see Section K8) and
withdraw the valve.

Inlet valves,
Remove the valve springs (see Secrion KB).
Lift the valve restrainer off its dowel and with-

draw it by tilting slightly when at the wp of the
valve stem, The valve can then be removed from
its guide,

To Fit.

Reverse the procedure given for removal,

When refitting inlet valves, be sure to refit the
restrainer after inserting the valve in its guide, tilt-
ing the restrainer slightly so that it will pass over
the end of the valve stem, then locate the restrainer
on 1its dowel.
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Sect. K10.

The seating ungle of exhaust valves is 45° and inlet
valves 30°.

Note.—On certain engines, however, the exhaust
valve seating is also 30°, and it is advisable at over-
haul pericds to alter all valves and seatings to the
457 type,

The valves of each cvlinder head should be kept
apart and when refitted should be in the same posi-
tion. The valve heads are numbered to ensure correct
fitting.

When grinding inlet valves, the valve restrainer
must be removed so that the valve may be rotated
by means of a suction type tool,

Fig. 11. Tool for turning engine crankshaft.

1. DRIVING MEMBER RIM 4. SET-SCREW LOCATING
- HOLES. 0-75 in.
2, DRIVING MEMBER
RETAINING SET-SCREWS. (13 mmiy BRA;
3. LEVER FOR TURNING £ 1-98 in, (757 mm.).
ENGINE.

{
[

{

(RN

iy

"

(

VALVE GRINDING.

Note,.—When cylinder head valve seats become
worn the heads should be returned to any B.U.T.
Service Depot lor detachable type seatings to be
fitted or renewed (see Note in * Oversize and Under-
size Parts " in Section K77),

\ i = 2
S

10 248
Fig. 12. Walye details.
IMLET VaLVE. 5. OUTER YALYE SPRING. 9. RESTRAIMER.

RESTRAINER SPLIME.
INLET VALVE GUIDE,
« INNER WALVE SPRING,

o

8. MasK

&. EXHAUST VALVE GUIDE,
7. EXHAUST VALVYE.

10, SPLIT TAPER COLLET.
11, COLLAR.
11. VALYE THIMBLE.
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Sect. KI11. CAMSHAFT TIMING —TO CHECK.
(See Figy, 13 and 14).

The firing order is 1, §, 3, 6, 2, 4 (numbers taken
from front of engine).

The Aywheel rim is marked to show Top Dead
Centre No. I, thus “ T.D.C.1 " for numbers 1 and 6
cylinders, and the part preceding this marking is
gradupated in inches and half inches.

The timing pointer is fitted 10 the engine casing.

To obtain correct calculated valve timing, tappet
clearance must be set to 0:012 in. (0-30 mm.) dead.
with the engine COLD,

Inlet valve opens at 10° before T.D.C. which then
gives 2-0 in. + # in. before T.D.C.

The above dimensions measured on the flywheel
rim are governed by the flywheel diameter which
is 22°375 in. (568-315 mm.).

To alter the camshaft timing, first remove the
bevel drive housing, and on certain engines also the
speed indicator generator to expose the camshaft
gear wheel with its vernier adjustment (see Sections
K46 and K76),

Fig. 13. Position of the flywhee! for inlet valve opening.

Fig. 14. Camshaft gear showing vernier adjustment.

T, CAMSHAFT GEAR WHEEL.

2, CONMECTION FOR &lR
COMPRESSOR QIL PIPE.

3, CRANKSHAFT.

4. YERNIER ADJUSTMENT
HOLES FOR CAMSHAFT
TIMING,

§. LOCKING SET-SCREWS (FOUR
ON CERTAIN EMGINES)

6. LOCKING TABS,

7. FUEL-INJECTION PUMP
DRIVE GEAR.
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Check that the tappel clearances are sel o
(012 in. (030 mm.) with the engine COLD (see Sec-
tion KT).

Set the crankshaft so that the correet mark on
the Nywheel before T.D.C. is opposite the pointer
L (see Section KT)

Remove the sct-screws and  tab washers from
the camshaft gear wheel vernier adjustment, then
rotate the camshaft to obtain the correct setting.
Lock the camshalt gear wheel and hub by inserting

Sect, K12, CAMSHAFT —TO

the set-screws, with tab washers, into the pairs of
holes lving opposite cach other, und tighten securely.
Lock the set-screws with the tab washers (see Fig.
14).

Fit the remaining parts in the reverse order w
their removal.

Check the tappet clearances after the engine has
been run (see Section K7).

(For the carrect backlasvh between the bevel pears
see Section KT7).

REMOVE AND FIT.

{(See Fig. 15),

To Remove.
Remove the fluid coupling, the flywheel, and the
rear mounting hracket.

Remove the valve rocker assembly and push rods
(see Section K5) and rotate the enping two revolu-
tions to clear the tappets from the camshaft.

Remove the camshaft rear end cover plate.

Remove the bevel gear housing assembly and the
speed indicator generator (see Sections K46 and K76).

Sect, K13. TIMING

GEAR

Draw the camshafl out in o forward direction,

To Fit,

Reverse the procedure given for removal ensuring
that the correct backlash is maintained between the
bevel gears (see Secrions K46 and K76).

The camshaft can be assisted into its final position
by inserting a suitable tool into the centre hole,
situated in the rear end of the camshaft, and slightly
Tifting while light end pressure is exerted.

IDLER WHEEL

—TO REMOVE AND FIT.

To Remove.
Remove the crankshaft (see Section K14).

Disconnect the oil pipe from the air compressor
bearing at the idler wheel spindle.

Remove the three set-screws which secure the idler
wheel spindle, from the fronl of the engine casing
and withdraw the spindle; retain any shims fitted
bencath the flange of the spindle so as to ensure the
correct end clearance of the idler wheel when re-
fitted (see Section K77).

S

Remove the fuel-injection pump (see Section K33).

Remove the speed indicator penerator and the
bevel gear housing (see Sections K46 and KT76) and
draw the camshaft forward to clear the idler gear

Withdraw the idler gear through the engine casing.

To FiL

Reverse the procedure given for removil, ensuring
that the correct end clearance is given to the idler
wheel (see Seciion KT7).
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Sect. K14,

Remove the fluid coupling.

Detach the flywheel by removing the six split pins
and nuts leaving the bolts and dowel in the crank-
shaft flange. These bolts are a drive fit and should
not be removed (see Fig. 18).

Remove the cylinder heads (see Secrion KS5).

Slacken off the adjustment and remove the fan
and water pump drive belts (see Section K3).

Slacken off the adjustment and remove the
right-angle fan drive belt (see Section K3).

Remove the pulley from the end of the crank-
shaft (see Section K58).

Remove the belt tensioner und mounting bracket,
Remove the water pump (see Secrion K38).
Remove the sump (see Section K48).

Unscrew the oil pressure relief valve adjusting
spindle until it clears the body of theoil ipump
(see Seciion K49),

CRANKSHAFT —

TO REMOVE.,

Remove the pistons and connecting rods (see
Section K16),

Unscrew the securing bolts and remove the ol
grid support strips, the oil grids and the copper
washers (if fitted) and then the engine casing
extension,

Before removing the main bearing caps note the®
position and numerical sequence of the caps and
set-screws Lo ensure that these can be refitted in their
original positions. Remove the oil pump (see Sec-
tion K35), the front main bearing cap complete with
the idler gear, and the remaining main bearing caps.

Lift out the crankshaft complete with driving gear
and oil seal (see Fip, 18).

The crankshaft has hollow pins and  drilled
journals forming passages through which oil passes
under pressure from the oil pump. When the engine
is overhauled the end caps must be removed and
the sludee cleaned out. This is very important
(see Fig. 17).

Fig. 17. Diagram of crankshaft
oil passages.

OlL PASSAGE,

1

2. TOPPER WASHER.

3. CRANK PIN,

4. MAIN JOURNAL.

5. GROOVES FOR OIL SEAL
4. OIL THROWER.

7. END CAP;

B. SPLIT PIN
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Seect. K15. CRANKSHAFT—TO FIT.
(See Figs. 17 and 18).

If the crunkshaft driving gear has been removed, Ensure that the set-screws are fitted in their
assemble the front end of the crankshaft as follows correct positions and tightened down correctly and
(See Fig. 18): secured with locking wire.  (For torque spanner

Push on the thrust ring and locate it on the dowel hm{.”w - Sﬂ"m?n g ;
in the crankshaft. Fit the connecting rods and pistons (see Section

) ) K19) and check the protrusion of the pistons above

Fit the key, press on the thrust washer, distance the engine casing at T.D.C. The heads of the pistons
piece and driving gear, should be flush with the top face of the engine casing

Fit the lockwasher. ensuring that it locates in the i ﬂ;]DS jf.lfOrIZ?"n?m.l._hul i e cng!na.: RS
slots provided in the face of the driving geur, then fit has been ja"he‘j. a shim of equal I]T":k""‘_"’ o
the locknut, with the sleeve outwards, and tighten. the amount rcl‘nmcd by * flashing st be f“'-‘-f‘-'

under each cvlinder head gasket. (For shims avail-
rit the oil seal to its housing and slide the seal able see Section K78).

into position over the sleeve of the locknut with its

As1st) Fit the oil pump (see Section K55) and check that
lip facing inwards,

the correct backlash is obtained between the driving

Before fitting the crankshaft, ensure that the and driven helical gears, and between the teeth of
flange bolts are in position as thev cannot be the idler gear and the crankshaft driving gear
inserted after the crankshaft has been installed, (see Section K77).
then prime the hollow pins with ¢lean engine oil and Note (i).— The clearance between the hub of the oil

see that the copper washers are fitted bencath the
bolt heads and nuts securing the end caps. These
caps must be perfectly oil tight (see Fio. 17)

pump drive idler gear and the crankshaft front
bearing cap must not exceed 04045 in./(1+125 mm.) and
not less than 0010 in. (025 mm.). If the minimum

Fit the crankshaft and iis bearings, (For table clearance cannot be maintained, the adjacent face
of clearances, see Section K77). Fil the bearing of the bearing cap should bé reduced as required.
caps making sure that they are fitted to the bearings Refit the engine casing extension using a sealing
from which they were removed (the bearings are joint, 0-006 in. (0'15 mm.) thick. between the engine
numbered 1 to 7 from the front end). casing and extension,

Fig. 18. Crankshaft assembly.

» LOCKYYASHER, 5. DILWAY ENC CAPS.
. DRIYING GEAR. &, THRUST WASHER,

- DOWELLED THRUST RING. 7. LOCKMUT INTEGRAL WITH OIL SEAL
. GROOVES FORMING OIL SEAL. RUBBING SLEEVE.

L ]
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Refit and tighten all the nuts. bolts and washers,
except those used for securing the oil grids.

Refit the copper washers, the oil grids and the oil
grid support strips (if fitted).

Note (ii).—Copper washers should be fitted under
the heads of the bolts securing the oil grid support
SLTips.

The set-screws securing the oil delivery pipe, the
main bearing caps and the oil suction pipe should
not be tighiened until AFTER the oil pipe connec-
tions have heen finally fitted to the oil pump body
{see Fie. 540

Kk 16.

Sect.

Shims should be fitted between the oil pump body
and the o1l pipe connections as necessary (o ensure
correct alignment of the latter,

When mounting the fiywheel ensure that the dowel
hole engages with the dowel in the crunkshaft flange.
Refit the remaining parts in the reverse order to
their removal.
Adjust the water pump and right-angle fan drive
bells (see Section K3).
Time the camshaft in uccordance with Section K11
and the fuel-injection pump in accordance with Sec-
rion K34, and check the oil pressure (see Section ‘]
K49,

PISTONS AND CONNECTING RODS —TO REMOYE. |

(See Figs. 21 amd 55).

Drain the oil from the engine and remove the
sump (see Sections K4 and K481

Remove the cvlinder heads and gaskets (see Sec-
tion K351 and any carbon deposit from the top of
the cylinder bores.

Remove the oil return pipe by disconnecting it
from the scuvenge pump and the 1op-of the éngine
casing extension.

Remove the oil scavenge pipe by disconnecting it
from the scuvenge pump and the lower side of the
engine casing extension.

Remove the oil suction pipe by disconnecting it
from the pressure pump and the lower side of the
engine casing exlension.

If the crankshaft is to be removed, remove the
oil gallery pipe from the pressure pump and main
bearing cups.

Disconnect the pipe to the oil pressure switch con-
nection (see Fie. 53).

Retuin any shims fitted between the pipe connec-
tions and the oil pump body,

Before dismantling the big-end bearings. and 1o
ensure correct assembly, carefully examine the parls
and ascertain how everything is numbered, and in
what position the big-end nuts are pinned (see Figs.
19 arred 55).

Remove the big-end nuts with a box key. remove
the caps and place them in sequence on a clean
bench.

To avoid dumage to the crankpins, 1t is advisable
to cover the connecting rod bolts with  protective
tubes,

Push the connecting rods carefully into the eylin-

der bores until the pistons can be removed. Care
must be taken to ensure that the connecting rods do
not score the bore when being withdrawn.

Notes,—

(i) The pistons cannot br:.'remm'ed through the
crankcase,

(i1). On ne accodunt should the connecting rods be
marked either with a file or centre punch to denote
the cylinder or unit 'number, as they are already
marked and any further markings of any kind are
prone to set up local stress concentrations which
may rtesult in the failure of the rods.

DEVIRIE LDE REWERLE 3 3

LI

Fig. 19. Connecting rod big-end showing markings and
special type split pin for belts,
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Sect. KI17.

The gudgeon pins are fully-floating, iec. free in
both the piston and the small end of the connecting
rod. and are located endways by circlips sprung into
grooves in the pistons, These circlips can be re-

Seect. KI18.

GUDGEON

PINS.

moved with suitable round nosed pliers, and after
heating the piston in hot water, the gudgeon pin can
be pushed out or refitted by thumb pressure. On no
account must the piston be reamed out.

PISTON RINGS.

(See Figs. 20 and 21).

Three compression rings and one scraper ring are
fitted at the top of the piston and one scraper ring is
fitted below the gudgeon pin (see Fig. 21).

The top compression ring is chromium plated and
all other rings are of plain cast iron. On certain
engines, however, all piston rings are of plain cast
ton (for gap clearances see Section KT7).

Piston rings which show blackened or discoloured
patches either on the working surfaces or the sides.
should be renewed.

Clean all carbon from the piston rings and their
grooves, then check with feelers for excessive side
clearance between each piston and its rings. [f the
clearance is in excess of 0018 in. (0-457 mm.), fit
new rings.

Sect. K19. PISTON

AND ' CONNECTING

It is essential that replacement compression rings
should be of correct dimensions (including the cor-
rect radial depth) to ensure that the oil consumption
of the engine is not excessive,

Note.—The correct radial depth is 0-197 in. 1o
0-205 in. (4-93 mm. to 5 12mm.).

Place the piston ring in its correct cylinder bore
so that it is approximately half way down, square
it up by means of a piston inserted into the bore
crown first from the “top ™ of the block, until the
pismn skirt is flush with the * top ™ face of the block
(see Fie. 20), Withdraw the piston and check the
piston ring gap. and if this is in ex¢ess of 0-040 in
(140 mm.). renew the ring.

RODS —TO FIT.

(See Figs. 19, 20, 21 and 22),

Refit the parts in the reverse order to their

removal (see Section K161

Pistons, connecting rods. caps. bearing shells, big-
end bolts, nuts, and the shims (if fitted) are num-
bered in sequence from the front end. and must be
fitted to the cylinders from which they were removed.

> @ @ @

Bearing shells are numbered 1 to 6 on one side
only and must be fitted. number 10 number, on the
connecling rods.

The reverse side of each rod, cap, and shim (i
fitted) are marked with the letter * O™ and on erec-
tion all the * O's™ must be on the injector side of

Fig. 20. Method of measuring piston

T

\' il

ring pap.

1. CYLINDER LIMNER

2. PISTON RING,

3. PISTON,

a 4, PISTON SEIRT FLUSH WITH FACE OF
CYLINDER BLOCK.

P b




BRITISH UNITED TRACTION SERVICE MANUAL

PAGE K29

the engine. Under no circumstances muost the num-
hers 1, 2, 3, etc., appear mated to the letter * Q.7

When new bearings are necessary. it is important
that these should provide the clearance specified in
the charts in Section K77, If shims are fitted do not
attempt to use shims of a thickness other than those
orginally fitted to the engine.

When installing new bearings, the crank pins must
be examined for signs of scoring, and measured with
a micrometer. checking at the same time for the
amount of ovality.

If necessary, the crank pins should bz reground
to fit undersize beurings. Replacement bearings are
available in plan and undersizes. details of which
appear in the charts in Section K77,

Remove and instal one set of bearings al a time
Crank pins should be free from scores and the
clamping surfaces of cups and rods should not be
damaged or filed.

At complete overhaul periods always fit new con-
necting rod bolts and nuts with their special design
of split pin.

Cleanliness in handling bearings is vital to suc-
cessful running,

Replacement rods complete with bearings should
be obtained: alternatzly, new begarings should be
fitted and bored in a diamond type precision boring
machine to the limits shown in the charts in Section
K77. Nt attempt should be made o “ let up ™ a cap
by filing either the rod, cap or shim.

Note.—Replacement rods are nol marked to in-
dicate their cylinder number. They should, there-
fore. be stamped with a punch in a similar manner
to the rod to be displaced. Do not mark or file the
rods in any other way.

Fig. 22. Methoad of fitting pistons.

I. PISTCON ATTING TOOL. 1. FISTCN

Fig. 21.
Piston and
connecting rad.

-

. PISTON RINGS.

. GUDGEQMN PIN.

. CIRCLIP,

. CONMECTING ROD.

. COMNECTING RCD
CAF.

. SHIM,
T. CONMECTING RQD
BOLT.

- moa W M

+ SCRAPER RINGS.

Before fitting any connecting rod see that your
hands are clean, then wipe the crank pin with clean
muslin, and lightly smear with clean engine oil both
the crank pin and the surface of the bearing shell;
clean and instal one set at a time,

Connecting rod nuts should be tightened with a
box key using a 10 in. (254 mm.) tommy bar: this
length will secure the requisite degree of tightness
of the nuts as provided for in the design. Tighten
until the two centre punch marks on the nut appear
on either side of the split pin hole.  (For torque
spanner loadings see Section KT9).

In order that the rings may be entered into the
bore without dilliculty. the guide tool shown in
Figure 22 should be used.

The piston and rings should be smeared with clean
engine oil. thz rings spaced so that the gaps are
stuggered, and the guide tool fitted round the rings
before pushing the piston into the cylinder bore
When fitting the pistons, the combustion space in the
piston crown must be offset towards the injector
side of the engine,
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FUEL-INJECTION SYSTEM.

Sect. K20).

AFTER REMOVAL OF THE FUEL TANK
OR ANY PART OF THE FUEL SYSTEM, cp.
INJECTORS. PIPES, FILTERS. PUMP, ETC.,
THE SYSTEM MUST BE VENTED TO EXPEL
ALL AIR.

It is essential that all air should be removed from
the system as even air bubbles will interfere with
the regularity of the fuel-injection,

Procead as follows:—

Check that there is a supply of fuel in the fuel
supply tanks.

Check that the wir vent hole adjacent w the filler
cap of the fuel supply tank is free from obstruction

Check that the main fuel filter(s) isfare full of
fuel oil.

Unscrew the air release serew(s) on the [main
filter(s) one torn (see Fipst 43 wnd 45)'and operate
the hand priming lever of the fuel-lift pump (see
Fig. 42) untl fuel free from air bubbles appears
around the air release screw(s): then tighten the
screw(s). Open the air vent cock on the driving end
of the Tuel-injection pump and again operale the
hand priming lever until fuel free from air bubbles
flows from the pipe on the air vent cock.

Start the engine and allow it to run at idling

K21.

Sect.

FUEL SYSTEM—TO VENT,

speed with the air vent cock open until all trace of #
air bubbles in the fuel has disappeared, then close
the vent cock whilst the engine is still running. 3

If the system is free of air, the engine, when hot, 5
should accelerate rapidly and without hesitation. 1If
this does nol occur, then with the engine idling,
slacken off euch fuel delivery pipe union at the in-
jectar end in turn, just sufliciently to allow fuel to
seep out, and watch for air bubbles between the pipe
and the union nul. Should bubbles be detected,
leave the nut slack until air-free fuel appears, then
tighten down. Treat each union in turn in this
manner and finally open the air vent cock for a few
moments,

It is a wise precaution to do this even though the
aforementioned agceleration test does indicate that
all air has heen reamoved.

NOTE.—II anion nuts are stackened off more than
just enongh to allow the fuel to seep out, the force
with which the fuel issues from the pipe will produce
a froth even if no air is present in the pipe.

IT IS A GOOD PLAN TO VENT THE FUEL-
INJECTION PUMP PERIODICALLY WHILE
THE ENGINE IS RUNNING AND THUS MAKE
SURE THAT THE SYSTEM 1S KEPT FREE OF
AIR AT ALL TIMES.

FUEL INJECTORS — DESCRIPTION.

(See Fip, 24).

C.A.V. Type NLA 102,

The fuel injectors fitted to the B.UT. 11-3 litre direct-
injection horizontal oil engine are of the multi-hole
type: on no account must they be interchanged with
those used on any other make of engine.

The injector is, in eflect, u simple spring-loaded
valve adjusted to open automatically as soon as the
fuel oil reaches a predetermined pressure. the quun-

tity of fuel pil delivered to the injector being con-
trolled by the Fuel-injection pump. The slight leak-
uge of fuel which lubricales the nozzle valve and
accumulates within the spring chamber is returned
through the dribble pipe and gallery pipe, which
connects up to the fuel supply tank.

A disc filler is contained in the fuel inlet
connection.
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Sect. K24.

Disconnect the fuel delivery and dribble pipes
from the injector,

Remove the two nuts from the studs securing the
injector to the cylinder head.

Lift the injector out. taking care not to damage the
threads of the studs.

Note.—A rubber sealing washer. inserted in the
top of the injector sleeve, has been introducad to

Sect. K25.

Insert the rubber sealing washer (if filted) (see nove
in Section K24) and place the injector in the copper
sleeve in the cylinder head. The injector should drop
inta place without being forced,

Place the nuts on the studs securing the injector
to the cylinder head, and tighten them evenly, half-
a-turn at a time, to prevent distortion of the injector.

Sect. K26.

Injectors should be dismantled on a bench used
specifically for the purpose and where scrupulous
cleanliness is observed.

Faulty injection may be caused by any of the
following defects;—
(i) External carbon on the nozzle,
(ii) Choked nozzle holes.

(ii1) Dirt and carbon under the seat of the
nozzle valve in the nozzle tip.

fiv} Nozzle valve sticking in the body,
(v) A cracked nozzle.
(vi) A broken spring.
(vii) Incorrect spring adjusiment.
(viii} Air and water in any part of the fuel
system due to defective filters.
After removing the suspected injector and before
dismantling, proceed as follows :

Clean any carbon from the exterior of the nozzle
with the brass wire brush shown in Figure 26,

FUEL INJECTORS —TO REMOVE,

ohviate the possibility of corrosion ; remove and re-
tain the washer when lifting out the injector.

If injectors are not being refitted immediately,
blank off the inlet and dribble pipe unions with dust
washers and corks, or, if fhese are not available,
use clean rag bound with wire to prevent ingress of
dirt,

FUEL INJECTORS —TO FIT.

Connect the fuel delivery pipe from the pump to
the injector.

Connect the dribble pipe to the injector.
Examine all fuel pipe connections for leaks, cor-

rect as necessary, and vent the system as described
in Section K20,

FUEL INJECTORS —TO SERVICL.

Fig. 25. C.A.Y. hand-testing pump for injectors.
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(c)
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ﬁ- Fig. 26. Injector cleaning toals.

Fig. 27. Pricking out nozzin holes. Fig. 28, Teol for cleaning nozzle tip.
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Fig. 30. Cleaning nozzle fuel passages.

Fip. 31. Moxzle inserted in adaptor for washing. Fig. 31. Brass wire brush for cleaning noxile valve.
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Reconnect it to its fuel delivery pipe, start the
engine and note the sprays from the nozzle.

Alternatively, if available, use a hand-testing
pump (see Fig. 23).

When the hand-testing pump is vsed for testing a
nozzle for dribble. or for observing the nature of the
sprays, the pressure gange must be shut off by means
of the stop valve,

When working correctly, the nozzle should give
four sprays which should appear alike and of the
same length free from streaks or jets of undivided
fuel. and the nozzle tip should remain dry after
fuel cut-off.

To test the injector :—
Fit the injector to the hand-testing pump.

Give about six strokes of the hand lever to expel
all air from the nozzle.

Operate the hand lever at the rate of about 60
strokes per minute and observe the sprays as des-
cribed abhove.

If all four sprays are satisfuctory, but dribble
oceurs fter cut-off it may be due either to defect
number (iii) or (v1, or occasionally number (v,

Wipe the npzzle dry and rgpeut the Lesty watching
carefully to see the point from which fuel leitkage
originates. 1f from the nozzle holes, “number (iii)
or (iv) is the cause; if from between the nozzle and

Sect. K27,

FUEL INJECTORS —TO

the nozzle cap nut, or elsewhere, the nozzle cap nut
may be loose or dirt may be trapped between the
joint faces of the injector and nozzle bodies: a
cracked nozzle may also be responsible.

Jets without spray indicate that the injector valve
adjustmant has slackened ofl, lowering the spring
tension: that the nozzle valve is sticking: that there
is a broken spring: or there is foreign mutter under
the valve seat.

1f all the holes are clear, the sprays even, and the
nozzle does not show signs of dribble. turn on the;
pressure gauge on the hand-testing pump and check -
that the spraying pressure reads 175 atmospheres.

If the pressure is invorrect, unscrew the end cap
on top of the injector. slacken the locknut on the
adjusting screw or spring cap, and screw in the
adjusting screw or spring cap to increase the pres-
sure, or oul 10 decrease the pressure. Tighten the
locknut and check aguin (see Fig. 240

When the opening pressure is correct, hold the
pressure at 100 atmospheres for one minute. The
nozzle tip should not become wet or tend to dribble
during this period; il sutisfuctory refit the end cap

The injector is then rexdy for litting to the engine

NOTE.—When testing nozzles, care must be taken
to prevent the hand from contacting the spray as
the working pressure is suflicient to cauvse fuel oil
to penetrate the skin.

DISMANTLE.

(See Fios, 24 and 33),

Remove the end cap. slacken off the lockout and
unscrew the spring cap.

Hold the injector body with the noszle pointing
upwards, either in a vice by the Muts above the
flange. or with a tool similar to that shown o
Unscrew the nozzle cap nur and 5if1
away the nozzle bady and nozzle valve,

Il -
Figure 33,

Reverse the mjector body (if this is in the vice,
grip the fange) and unserew the spring cap. then
remove the spring plate, spring and nozzle valve rod.

Unscrew the adaptor and remove the cone washer
and disc filter.

— o

Fig. 33. Tool for helding injectors when dismantling.
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Then proceed as follows:

Examine the spring; il broken or rusty it should
be renewed.

Examine the nozzle body and walve; these paris
must be handled with care and every precaution
taken to avoid damage,

It is important that the nozzle valve must always
be mated to its original nozzle body. Accordingly,
injectors should only be dismantled one at a time.

Sect, K28.

CLEANLINESS IS ESSENTIAL AND AMPLE
SUPPLIES OF CLEAN PARAFFIN OR FUEL
OIL MUST BE AVAILABLE. Special tools are
shown in Figures 26 to 32 to enable the servicing
of a nozzle to be carried out quickly and safely,
ON NO ACCOUNT MUST DISSIMILAR TOOLS
BE USED OR SERIOUS DAMAGE TO
NOZZLES WILL RESU L]

sect. K29,

Withdraw the nozzle valve from the body. The
valve must be a smooth sliding fit in the nozzle body
and the bearing surface of the vilve must be smooth
and free from scores. scrutches or discoloration
Cleun in uccordunce with Section K29, If the bear-
ing surface of the valve is scored or the tip shows
a blue discoloration, both nozzle body and valve
should be renewed,

NOTE.—Replacement bodies and valves must be
fitted in pairs and not as single parts.

FUEL INJECTOR NOZZLES—TO SERVICE.

ABRASIVE OR METAL POLISH MUST
NOT BE USED ON THE NOZZLE BODIES OR
VALVES.

A special hand-testing pump (sec Fie. 25) to
facilitute the testing and setting of nozzles should
be available, together with a cleaning outfit (yee Fig.
26y

FUEL INJECTORS — CLEANING, ASSEMBLING

AND SETTING.

All tools and letter references in this Section refer
to the nozzle cleaning outfit illustrated in Figures
26 to 2.

In the cuse of injectors which are in a very dirty
condition externally, blunk ofl the fuel connection
and dribble unions, then wash thoroughly in clean
paraffin or fuel ml

Brush the nozzle externally with the brass wire
brush (a). then proceed to dismantle in accordance
with Section K27

Wash the injector body and wash out the fuel
passages with clean paraftin or fuel oil; clean and
wash the cap nut and place the injector body and
cap nut to drain.

Remove the nozzle valve and complete the exter-
nal cleaning of the nozzle body with the brass wire
brush (a) then wash externally

Prick out the nozzle holes (see Fie. 27) with
one of the wire needles (d) holding it by meuns of

the tool holder (c), and dislodge any dirt from the
nozzle tip (see Fig. 28) with the brass ool {e).

All nozzle spray holes for 11-3 litre engines are
035 mm. diameter,

It should be noted therefore that the correct size
of *“ D * needles must always be used when clearing
choked holes to avoid damage to the nozzle,

Clean the nozzle valve seat (see Fiz. 29) with
the brass tool (f), then clean out the three fuel
passages in the nozzle body with a piece of brass
wire (see Fip. 30)

Place the nozzle body (see Fig. 31) in the adap-
tor and nut (h), and wash it out hackwards with
clean fuel oil under pressure from the hand-
testing pump (see Fig. 25). The nozzle joint face
should be arranged to point downwards when in
this adaptor, in order to avoid dirt or carbon being
pocketed in the nozzle recesses
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Brush the seat and stem of the nozezle valve (see
Fie. 32) with the brass wire brush (a), wash off in
clean paraffin and insert in the nozzle body while this
is still being washed out (see Fig. 24).  This
ensures that the needle seat is clean when entered
into the nozzle body and that the washing back
process extends to the three fuel passages in the
nozele body.

Wash off the joint face of the injector body.
remove the nozele body and valve from the washing
adaptor and mount it on the injector body, taking
care to engage the dowels (see Fig. 24): screw on
the cap nut and tighten. No unnecessary force
should be used when tightening the cap nut; only an
ordinary pull should be exerted on the spanner.

Wash thoroughly and refit the nozzle valve rod,
spring, spring plate, spring cap and lock nut.

Sect. K30.

When calibrated correctly, the variation in deli-
very from all plungers at the set maximum output
must he within += 2} per cant. at pump speeds of
500, 750 and 900 r.p.m,

Sect. K31,

(See Fig.

C.AY, Type NLGF9/60.

Apart from periodical lubrication (if required), the
pump should require no attention other than re-
calibration and renewal of the element in the buill-
in fuel filter at overhaul periods. It is set correctly
and sealed and the fuel setting should not be
altered.

Lubrication.
Cam chamber.

The C.AY. N 7 type fuel-injection pump should
be initially filled with engine oil when fitted to the
engine: it should not require any further mainten-
unce as the level of the oil is maintained by the
back leakage from the pump elements.

If it becomes necessary to top-up or fill the fuel-
injection pump proceed as follows:—

Remove the filler or breather plug and pour in
oil until the surplus runs out of the overflow pipe:
refit and ughten the plug.

Governor casing,
Remove the governor oil level plug, then either

FUEL-INJECTION

Wash thoroughly the disc filter in clean fuel oil
and refil the inlet connection,

Reset the opening pressure to 175 atmospheres
und test the injector {see Secrion K26), operating the
hand-testing pump at the rate of about 30 to 40
strokes per minute.

Hold the Pressure al 100 atmospheres for one
minute. The nozzle tip should not become wet or
tend to dribble during this period

Fil the copper washer and end cap.

Finally, blank off the fuel connection with a clean
nut and blanking disc, plug the dribble pipe union,
and pluce a dust cover over the nozzle.

If the injector is not to be fitted immediately to
the engine, it should be wrapped in a clean rag to
prevent damage and exclude dirt.

PUMP SETTING.

The fuel fow for normal and altitude settings are
given in Section K2.

FUEL-INJECTION PUMP — MAINTENANCE.

36,

allow the surplus oil to drain out or add oil through
the governor oil filler plug (see Fig. 36).

Relit and tighten the plugs.

Adjustments.
Idling.

For instructions on adjusting for idling refer to
Section K45,

Maximum delivery stop.

The maximum delivery stop screw is fitted on the
governor casing.  This stop is set to the correct maxi-
mum delivery and then sealed, As it is impossible
toset accurately except on a calibratingtest bench,
it should not be altered.

Rack stop.

This is on the front end of the pump. The stop
is set and sealed in a definite relation to the maxi-
mum fuel delivery amd this setting must not be
altered except on a calibrating bench.
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FUEL FLOWING FROM TOP OF
CELIVERY VALVE HOLDER. IN-
JECTION PUMP PLUNGER ON
UPWARD STROKE — FUEL SPILL
PORT UNCOVERED

PCINT OF Jst SPILL CUT-OFF.
INJECTION PUMP PLUNGER
IUST COVERING FUEL SPILL
FORT OM UPWARD STROKE—

FUEL FLOW HAS JUST CEASED,
[POINT AT WHICH FUMP |5
TIMED)

FUEL FLOWYING FROM DELIVERY
YALVE HOLDER. INJECTION
PUMP PLUNGER AT TOP OF ITS
STROKE.

-
:l%zm

E251

POINT OF 2nd SPILL CUT-OFF,
INJECTION PUMP PLUNGER ON
DOWNWARD STROKE ABODUT
TO COVER 5PILL FPORT GIVING
ind FUEL STOPPAGE

Fig. 34. Diagram showing C.A.Y. fuel-injection pump cycle of operation.

{Note delivery valve is

removed ).

1. DELIVERY VALVE HOLDER.

2. FLIEL.

3. FUEL SUPPLY

4. PUMP FLUNGER.
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Sect. K22,

Any troubles experienced with injectors will prob-
ably be accompanied by one or more of the
following:—

Heavy smoke from the exhaust when the engine
is hot and pulling on load.

Sect. K23.

Very often 1t is possible o locate an injector
which is not working correctly, by slackening off the
fuel delivery pipe union nul two or three turns at
the injector end and allowing the fuel 1o leak past
the threads whilst the engine is running slowly, This
prevents fuel passing through the nozzle into the
cylinder. If no change is detected in the pedformance

®

(g (i3) (4

SYMPTOMS OF FUEL INJECTOR TROUBLES.

Pronounced knocking in the affected cylinder
Complete or intermittent misfinng.

Loss of power.

FAULTY FUEL INJECTOR —TO LOCATE.

of the engine or sound of the exhaust. it is reason-
able to assume that the injector is faully.

Fit a spare injector and vent the fuel system (see
Section K20). Blank off the inlet pipe and dribble
pipe unions, it # dust cap to the nozele of the faulty
injector and retorn it for servicing.

Fig. 24. Exploded view of injector.

. COPPER WASHER.

&, DISC FILTER.

11, INJECTOR BODY,

1

2. SPRING PLATE. 7. INLET CONNECTION, 13, NOZZLE VALVE ROD
8. DOWELS. 14. SPRING.

Ay CORFER VIASHER! 9. NOZZLE WALVE. 15. SPRING CAP.

4, DRIBBLE PIPE COMMECTION, 10, NOZTZLE CAP NUT, 14, LOCKNUT,

5. COPPER WASHER. 11, NOZZLE BODY, 17. END CAP.
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Sect. K32. FUEL- INJECTION

PUMP TROUBLES.

(See also Sections K22 and K23),

To prevent dirt reaching the injectors, it is impera-
tive that all the fuel filters should be cleaned regu-
larly and thoroughly (see Sections K29 gnd K43).

When fuel pipes have been disconnected, make
sure they are cleaned thoroughly internally with
clean fuel oil before refitting them.

If ¢ither engine mislires on one or more cylinders
or lacks power, the fucl-injection pump should be
checked as follows:

See that there is an adequate supply of fuel in the
fuel supply tank.

Air-lock existing in the pump chamber. This must
be cleared by opening the air vent cock
isee Fig. 36), with the engine stopped und operating
the priming level of the fuel-lift pump (se¢ Fie. 36)
until fuel. free from air bubbles, flows from the
pipe on the air vent cock.

Check the discharge from each injection pump
plunger by disconnecting each of the fuel dehivery
pipe unions, 4t the injector end, in turn, while the
engine is idling #nd ' then momentarily pull the
throttle control hand lever. The fuel should be
delivered in well defined spurts, regularly. and in
uniform quantity. Should this test reveal that one or
more plungers are either failing to deliver fuel, or
doing so irregularly, this may be due to one of the
following causes:

Persistent dribble from the delivery valve holder
caused by a sticking delivery valve (see [Fig. 35)
This may be due to dirt admitted either by
careless handling of the pump, or the fuel pipe
between the main filter and pump during removal
from the engine.

Alternatively, a filter element may be damaged or
inefficient, allowing dirt to pass to the injection
pump.

To determine the cause, disconnect all the fuel
delivery pipe unions from the injectors while the
engine is stopped, operate the priming lever of the
fuel-lift pump (see Figs. 36 and 41). Turn the
engine approximately one revolution. There should
be no flow of fuel from any of the unions whilst
the engine is stopped. If flow of fuel is apparent,
remove the delivery valve us follows:—

Unscrew the fuel delivery pipe union nut from
the delivery valve holder.

Fig. 35. Secction through “ N " type pump delivery valve
assembly.

DELIVERY /VALYE HOLDER. 5 “SEALING WASHER,
WALVE SPRING GUIDE. & SEATING,

SPRING. 7. RESILIENT SEALING RING,
DELIVERY WALVE, 8. STEEL WASHER.

e L e

Remove the locking device by unscrewing the
central nut and lifting off the locking plates (see Fig.
36,

Unserew the delivery valve holder and lift out the
valve spring guide. spring and delivery valve.

Inspect the sealing washer and the resilient sealing
ring for scoring or splitting and renew if necessary.

Wash all the parts in clean fuel oil, then re-
assemble on to the fuel-injection pump. checking to
see that the delivery valve is free in its guide.

Tighten the delivery valve holder and secure it
with the locking device, then connect the fuel delivery
pipe (for torgue spanner looding see Section K79).
When all delivery valves have been checked in this
manner, with the engine stopped, vent the fuel
system (See Section K20).

Leakage of fuel past the threads of a delivery
valve holder.

This can be remedied by disconnecting the fuel
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delivery pipe from the delivery valve holder, remov-
ing the delivery valve holder and htting a new seal-

their respective guides and must NOT be inter-
changed; each valye and sealt must remain as a pair,

A delivery valve may be seized or a spring broken,
in which case replacement parts should be hted.

ing ring.
NOTE.—Al delivery valves are a plunger fit in
For fuller particulars concerning the C.A.Y. “N" type
pump see C.ALY. Publications Nos. 2019/1 and 2044/1.
Sect. K33. FUEL-INJECTION PUMP—T0O REMOVE.

NOTE.—Dirt allowed into the injection pump or
injectors will cause serious damage. Immediately
pipes are disconnected from the injection pump, the
ends of the pipes and the unions of the injection
pump must be closed by suitable caps; if these are
nol available they may be covered with clean rag
and bound with wire.

Close the fuel stop valve.

| Disconnect from the injection pump. the fuel
f delivery pipes to the injectors, the fuel inlet pipe,
the vent pipe, and the oil overflow pipe (if fitted).
Disconnect from the fuel-lift pump, the fuel inlet
and outlet pipes and place corks or suitable stoppers

in their ends to prevent the loss of 'any fuel.

Unhook the control rod return springls).
Disconnect the control rod from the control lever,

Disconnect the cables from the

solenoid.

engine  stop

Remove the set-screws securing the fuel-injection
pump te the mounting bracket

M_mr: the pump away from the bevel gear housing
to disengage its half-coupling, then lift it clear of its
bracket.

Note.—If the fuel-injection pump is to be returned
to B.UT. for overhaul, remove the engine stop
solenoid and bracket.

Fig. 36. Fuel-injection pump.

1. &IR VENT,

2, ENGINE S3TOP SOLENOID.

3. FUEL IMLET,

4, OIL FILLER PLUG.

5. DELIVERY VALVE HOLDER,

& FUEL QUTLET (FUEL-LIFT PUMP}
7. TIMING POINTER.

8. FLYWWHEEL.

¥. FUEL INLET (FUEL-LIFT PUMPI.

7.

18.
1%.
20,

. FUEL-LIFT PUMP.

- PRIMIMNG LEVER,

. QL LEVEL PLUG.

. GOVERNOR OIL FILLER PLUG AND

ACCESS TO GOVERNOR SPRINGS

. THROTTLE CONTROL LEVER
- GOVERMOR OIL LEVEL PLUG
. MAXIMUM DELIVERY ADJUSTING

SCREWY ANMD STOPF (SEALED),

IDLING SPEED ADJUSTIMNG SCREW
AMND STCP

IDLING DAMPER STOP
BREATHER.
5TOP LEVER,




BRITISH UNITED TRACTION SERVICE MANUAL

PAGE K41

Seet. K34

FUEL- INJECTION PUMP—TO FIT AND TIME.

(See Fip. 37 and also Secrion K36),

Reverse the procedure given in Section K33
noting the following points:—

The original timing will be maintained as the
dowel allows the engine-half of the coupling 10
engage in one position only.

Check the timing by rotating the flywheel in a
clockwise direction (viewed from the free end of
the engine), until, with No, [ piston on the com-
pression stroke, No. 6 cylinder exhaust valve
closing, the timing pointer, on the engine casing, is
in line with the mark on the flvwheel:

51 in (27°) before T.D.C.
[Flywheel dia. 22°375 in, (568315 mm.}.]

The mark on the injection pump driving flange
should then be in ling with the pointer on the pump
body. Any slight variation can be corrected by
slackening the two set-screws on the injection pump
fiywheel, lining up the markings by rotating the
injection pump driving flange, then tightening the
set-screws (see Fip. 36).

Seet. K35.

The term * fuel spill cut-ofl point ' refers to the
instant when the flow of-fuel through the fuel spill
port of the fuel-injection pump is cut off by the
plunger on its upward stroke, as shown in Figure 34.
For all practical purposes it corresponds to the com-
mencement of fuel-injection.

The following procedurs is for determining the
point of fuel spill cut-oll for a C.AV. type injection
pump.

Remove the fuel injectors (se¢ Secrion K24),

Fig. 37. Position of engine flywheel for fuel-injection
pump spill cut-off peint and (1) for filling or
topping-up.

FUEL SPILL CUT-OFF POINT,

Unscrew the fuel delivery pipe union nul from
No. 1 delivery valve holder.

Remove the locking device from Nos, 1 and 2
delivery valve holders by sluckening the central nut
{see Fip, 36),

Unscrew No. | delivery valve holder and lift out
the spring guide, spring and delivery valve (see Fig.
35)

Refit the delivery valve holder and put the spring
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guide, spring and delivery valve in a clean and safe
place.

Connect the injection pump fuel inlet pipe o a
supply of fuel under a small head.

Move the fuel-injection pump control lever to the
full power position. then turn the pump slowly in
an anti-clockwise direction looking at the flywheel
end of the pump. or if on the engine, turn the engine
slowly in a clockwise direction looking at the fly-
wheel end.

Fuel will flow freely from No. | delivery vulve
holder for a large part of a revolution of the pump

Sect. K36.

and then drop to a barely perceptible amount as
determined by wiping the fuel out of the depression
in the top of the delivery valve holder and waltching
for it to creep slowly back again (see Fig. 34)

The instant when the flow of fuel ceases is the
point of fuel spill cut-off.

Note.—The flow of fuel will be stopped al two
points during one revolution of the pump. These
points are fairly close together, one on the up-stroke
of the plunger and the other on the down-stroke,
It is the first stoppage after the longer period of
flow that is the correct point. The cycle 1s shown
diagrammatically in Figure 34,

FUEL-INJECTION PUMP —TO CHECK THE TIMING

BY THE FUEL SPILL CUT-OFF POINT.

NOTE.—This method is only necessary as a check
when the procedure detailed in Section K34 is not

applicable.

At the poidt of fuel spill cot-off for No, | evlin-
der (see Section K35) the poinfer on' the engine
casing should be opposite the correct mark on the
engine flywheel (see Section K34} at the end of the
compression stroke (see Fig. 37) and the timing
mark on the injection pump driving flange should
be in line with the pointer on the driving end of the
injection pump.

Ii a check proves that the injection pump is re-
tarded, i.c.. spill cut-ofl occurs between the correet
mark and the * T.D.C.1 ™ mark on the engine fly-
wheel, turn the Aywheel back to the correct mark.
Slacken the two set-screws on the slotted portion of
the pump coupling and turn it in an anti-clockwise
dirzction (looking at the driven end of the pump) until

Sect. K37,

fuel spill cut-off is again reached. Only a very small
mevemenl will be necessary.  Finally, tighten the
two set-screws on the slotted portion of the coupling.

Should a check| prove that the injection pump is
too far advanced, ie. spill cut-ofl occurs before the
correct matk, turn the engine flywheel on to the
correct murk, and s'acken the two set-screws on the
slotted portion of the coupling.

Turn the pump flvwheel in a clockwise direction
until fuel flows from No. | delivery vulve hoelder.
then turn it in an  anti-clockwise direction until
fuel spill cut-off occurs.  Finally, tighten the two
set-screws on the slotted portion of the coupling.

Wash the delivery valve components in clean fuel
oil, re-assemble and connect the delivery pipe to
No. 1 delivery valve holder. (For torque spaneet
loadings see Section K79),  Examine all unions for
fuel leaks, correct if necessary, and vent the system
(see Section K201

FUEL-INJECTION PUMP FLYWHEEL

—'TO REMOYE AND FIT.

Note.—If the driving flange is to be changed, it
is essential to recalibrate the fuel-injection pump
to determine the marking of the spill cut-ofl point.

To Remove.
Remove the fuel-injection pump from the engine
(see Secrion K33).
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Fig- 39. Exploded view of fuel-injection pump flywheel
assembly.

« CENTRE CRIVING P|ECE,

DOWEL.

. RESILIENT PORTIONS.

« FUEL-INJECTION PUMP FLYWHEEL,
. RETAINING RING

L

Sect. K38.

Unscrew the two set-screws securing the flywheel
to the driving flange and remove the flywheel
(see Fie, 36).

To Fit,

Rotate the driving Mange, which is atlached to the
end of the fuel-injection pump camshaft, until the
timing mark is in line with the pointer on the in-
jection pump.

Refit the flywheel assembly, with the dowel on
the half coupling in the position shown in Figure 39,

Refit the two set-screws and washers.

Fit and time the fuel-injection pump (see Section
K34,

FUEL-INJECTION PUMP FLYWHEEL | ASSEMBLY

—TO DISMANTLE AND ASSEMBLE.

To Dismantle.

Remove the resilient portion of the outer coupling
and tap out the centre driving piece together with
the retaining ring.

Remove the resilient portion of the inner coupling.

To Assemble,

Refit the parts in the reverse order to their
removal,

Note.—When refitling the centre driving piece, the
set-screw holes should be positioned one serration
anti-clockwise to the tapped holes in the flywheel
Iooking in the direction of the arrow in Fig, 39,

Fig. 40. Diagram showing position of dowel when fly-
wheel is fitted to the fuel-injection pump.

CENTRE LINE OF FUEL-INJECTION FUMP.
FUEL-IMJECTION PUMP,

FUEL-INJECTICH FPUMP FLYWHEEL.
COUPLING DOWEL,

CENTRE DRIVING PIECE

RESILIEMT FORTION OF COUPLING,

oo
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Sect. K39.

FUEL-LIFT PUMP — DESCRIPTION.

[See Fies, 41 and 42).

C.A.V, Type DFP3/28.

The fuel-lift pump is driven by an eccentric on
the fuel-injection pump camshaft and is flange-
mounted on the side of the fuel-injection pump. It
draws fuel from the supply tank via a filter and
forces it at constant pressure via the main filter to
the fuel-injection pump. The fuel is lifted by the
suction of a diaphragm which is supported on both
sides by a thin backing plate,

When the pressure in the pipe line between the
lift pump and the injection pump reaches a pre-
determined figure the diaphragm remains in its
depressed position and no further fuel is forced
along the line until the pressure drops sufficiently
to allow the diaphragm to resume pumping.

The fuel line can be primed by moving the prim-
ing lever untl the operator feels no resistance to
the movement of the lever.

Sect. K440.

An air bell is fitted to the fuel-lift pump, when
the fuel pipe run from the fuel filter to the lift-
pump exceeds 3 ft., 1o ensure that the fuel flows
smoothly at each pumping stroke (see Fig, 41).

Fig. 41. Fuel-lifc pump air bell.

FUEL.LIFT PUMP—TO REMOVE AND FIT.

(See Fies. 41 and 42).

The fuel-lift pump is attached to the facing on
the injection pump by three nuts.

To Remaove,

Disconnect the inlet and outlet fuel pipe connec-
tions from the lift pump, then unscrew the three
fixing nuts and remove the lift pump from the fuel-
injection pump.

Seet. K41,

To Fit.

Fit & new paper joini to the fuel-lift pump fixing
flange, then tighten it down on to the facing on the
fuel-injection pump, using joinling compound.

Connect the inlet and outlet fuel pipes,

Vent the fuel system (see Section K200,

FUEL-LIFT PUMP—TO DISMANTLE.

(See Figs. 41 and 42),

Remove the fuel-lift pump from the fuel-
injection pump (see Section K40),

Unscrew the small cheese-headed screw and pull
the priming lever off its spindle.

Remove the two countersunk headed screws,
take off the priming lever spindle stop plate and pull
out the priming lever spindle.

Remove the lockwire, unscrew the operating lever
fulcrum screw and remove the operating lever to-
gether with its return spring.

Unscrew from the diaphragm cover the delivery

valve body and lift out the delivery valve ball. Un-
screw the ball seating and remove the inlet valve
spring and disc.

Remove the six nuts and lift off the diaphragm
cover.

Lift the diaphragm assembly off the studs, taking
care not 1o damage the fabric of the diaphragm, and
lake out the diaphragm spring.

The diaphragm and spindle assembly must be
considered as a unit and should not be taken apart.
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Sect. K42, FUEL-LIFT PUMP—TO ASSEMBLE.
Reverse the procedure given in Section K41 noting When refitting the priming lever spindle stop plate,

ensure that the priming lever spring is correctly loca-
ted, with one end in the slot on the spindle stop plate
and the other in the hole in the spindle shoulder.

the following points:

To enable the priming lever spindle to be pushed
richt home, the operating lever should be depressed
slightly,

ey
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DELIVERY WALVE BODY.
DELIVERY VALVE BALL.
DELIVERY VALVE BALL SEAT.
IMLET VALVE DISC.

INLET VALVE SPRING.
ClaPHRAGM COVER.

(i8)
BACKING PLATE @/

o B osd B o b e e e

& A A
BACKING PLATE -!;'-i:._:t:-}};ﬁg.
DIAPHRAGM SPIMDLE.
10. OFERATING LEVER FULCRUM SCREW
11. OPERATING LEVER RETURM SPRIMNG.
12. DIAPHRAGM SPRING PLATE.
13. OPERATING LEVER.
14. FUEL-LIFT FUMP BODY.
15, DIAPHRAGM SPRING,
16. DIAPHRAGM.
17. FUEL OUTLET.
18, FRIMING LEVER,
1%. PRIMING LEVER S5TOP PLATE
10, PRIMING LEVER SPINDLE.
11, PRIMING LEVER SPRING
11. FUEL INLET. Fig. 4. Sections through C.A.Y. fuel-lift pump.

[C445
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Sect. K43. MAIN FUEL FILTERS — MAINTENANCE.
(See Fivs. 44 aned 45),

Paper Element Type Filter (se¢e Fies. 43 and 44).

Note.—The internal construction of each unit
forming the wwin filter is the same as the single
element model shown in Figure 43.

Internal fuel oil passages are arranged so that the
two filters of the twin model function in parallel.
If one filter becomes choked, the other continues
1o operate.

Wipe any dirt from the outside of the filler bowls
and cover,

Slacken each air vent plug slightly; then slacken
the drain plugs to empty the filter bowls. 1f, how-
ever, the drain plug holes are choked it will be
necessary to pour out the fuel oil after withdrawing
each howl

Unscrew each cap nut to release the bowls from
the cover; withdraw each bowl and extract the
elements,

|— ' 2

Fig. 44 Section of fuel filter (C.A.¥.)—paper element
type.

1. BRAIN PLUG 7. CAP NUT,

1. PAPER ELEMENT, 8. COVER.

3. DIL SEALS. 9. INLET CONNECTION,

4, OUTLET CONNECTION 10. BOWL.

5. AlR WENT PLUG, 11. PRESSUIRE SPRING,

6. AIR RELEASE VALVE 12. CENTRE STUD,

COMMECTION

Do not atempt to clean the elemenis; they must
be scrapped.

Fig. 43. Arrangement of fuel filter (C.A.V.)—twin paper Unscrew each drain plug completely, With clean
thevsent. typs: fuel oil wash all sludge from the bowls, Clear the
holes in the drain plugs and filter bowl bosses, by
1. COVER. & BLANKING PLUG FOR o . p + a -
2. INLET CONNECTION. ALTERNATIVE INLET. mserting a picce of wire.
3. AIR RELEASE VALVE L ] NECTION,
CONNECTION, 9 BOWL During assembly prevent any dirt from entering

. BOWL.
4. AIR VENT PLUG, P .
5. CAP MUT, b :ﬁ?ﬂ'}\?,\rﬁu&m&nﬁ the bowls and new elements.
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Fit 2 new element with sealing ring to each bowl,
Ensure that the rings are properly seated and un-
damaged.

Screw in the drain plug and, in turn, fill each
bowl with clean fuel oil as completely as possible.

Offer each bowl up to the cover and secure it by
engaging the centre stud and cap nut. Screw up
the cap nuts firmly.

Vent the filters by unscrewing the air vent plugs
about one turn each and operating the priming
lever of the fuel-lift pump until fuel oil, free from
air bubbles, flows out. Tighten the air vent plugs.

Start the engine and whilst running release any
air from the filter by slackening the air release screw
one turn, then vent the fuel system (see Secrion K20).

Cioth Element Type Filter (see Fig. 45),
To Clean.

Unscrew the centre nut in the top cover, remove
the bowl and extract the element.  Fit clean cork
plugs in the top and bottom of the element to pre-
vent the ingress of dirt. Swill the element and felt
washers in clean fuel oil; remove the bottom plug
from the bowl and wash the bowl in clean fuel oil
until all the sludge is removed.

15 |
147 —2
13 3
12 4
1 5
10 [
5 7

7|

Fig. 45.

When assembling, guard against dirt entering the
filter [particularly the inside of the element).

Refit the element.

Check that the rubber washer is in good condition
and in position in the top cover.

Fill the bowl with fuel oil then attach it to the
top cover and tighten the centre nut securely.
Start the engine and whilst running release any
air from the filter by slackening the air release

screw one turn, then vent the fuel system (see Section
K20).

The air release valve does not require attention
unless it becomes stuck due to dirt, when it should
be detached from the filter, the split pin removed
and the parts cleaned and refitted (see Fig. 45).

If the filter becomes ineflicient, immediately fit a
new filter cloth to the element

To fit a new filter cloth.

Remove the securing nut and washer from the
bottom of the cage. cut the twine and remove the
old filter cloth.

Exploded view of main fuel filter (C.AV.
cloth element type).

1. AIR RELEASE SCREW
1. FUEL OUTLET

3. FELT WASHER,

4, SUCTION PIPE,

§. FILTER CLOTH.

6. FELT wwaSHER.

7. FILTER 3OWL

§. BOTTOM PLUG.

?. SPRING.

10, FELT IMZERT,

11. FILTER CLOTH SECURING
NUT,

12. RUBBER WAIHER.
13, TOP COVER.
14. FUEL IMNLET.

15. CENTRE NUT.
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Cut a hole in the centre of the new filter cloth 4 in.
(13 mm.) diameter and insert the screw of the
cage through the hole,

Refit the washer and securing nut with its felt
insert outwards and tighten the nut securely,

Invert the cage and, starting from one corner of
the cloth, pleat this around the cage. The
pleats should be about ! in. (13mm.) wide and
uniform (see Fig. 45). Tuck the pleated ends down
inside the cage throat,

Bind the cloth around the neck of the cage with
the special twine provided and tie it securely.

Pull out the ends of the cloth from inside the
cage throat and trim them clear of the cage joint.

Paint around the neck of the cage with water
glass to seal the twine.

St‘ﬂt. h"‘l‘!’t

A pood grade of gas oil or light diesel oil is to be
preferred.  Heavier diesel oils should be avoided,
and on no account should any waste or residual
oils be used.

The fuels supplied by any of the large distributors
may be used without question. Fuels which are
obtained from small local suppliers, who have no
fixed source of supply, should be wsed with caution,
and operators are recommended not to enter inlo

Sect. K45.

Fig. 46. Exploded view of air release valve.

1. VALWE
1. VALVE GUIDE
3. UMION NUT,

4, AIR RELEASE HOLE
5. SPLIT PIN,
b, ADAPTOR.

FUEL.

arrangements for supplies over an extended period
without first satisfying themselves that the supplies
will come from the same source throughout the
whole period of their contract.

Important factors on the suitability of a fuel for
a high speed oil engine, are its source of origin and
sulphur content.

In all cases fuels should be to British Standard
Specification,

ENGINES —TO ADJUST FOR IDLING AND
MAXIMUM

SPEEDS.

{See Fies. 47 amd 48).

Run the engine until warm. then ensure that idling
speed is correctly set on the fuel-injection pump
before any linkage is connected.

Obtain the optimum idling speed by means of the

adjusting screw on the fuel pump, which should then
be locked by tightening the locknut. This operation
limits the total angle through which the fuel pump
lever can travel, the maximum speed stop having
been set and sealed when the engine was tested.

3
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Ensure that the shul-down solenoid linkage s con-
nected to the stop lever on the fuel pump and check
that when operated the solenoid will stop the engine.

Ensure alse that the switch contacts in the solenoid
break the main operating current after operation. 1f
necessary, make corrections by means of the adjust-
able fork-cnd,

Attach the throttle control rod to the fuel pump
lever and to the control lever on the throttle motor.

With the throttle motor in the idling position,
adjust the control rod o obtain idling position on
the fuel pump and check that the engine does not
stall when engaging gear,

Note.—The fuel pump idling stop and not the
throttle motor, should determine the idling position.

With air applied and the throttle motor in the
guarter throttle position, adjust the quarter throttle
adjusting screw until the engine speed just starts Lo
increase.

Note.—This adjustment, ie.. quarter throttle, will
at first slightly increase the engine speed 10 approxi-
mately 330-600 r.p.m. at which speed it will remain
during further adjustment until it suddenly accelerutes
to full speed.

The optimum setting is a steady speed just below
the runaway position,

With the throttle motor in the full throttle posi-
tion, adjust the full throttle adjusting screw in the
motor so that the fuel pump lever is at full throttle,

In order to avoid possible damage 1o the stop on
the fuel pump, the control rod should be set so that
a 0°005 in. feeler gauge will just pass between the
stop on the fuel pump control lever and the stop on
the pump,

Set the two remaining adjusting screws n the
throttle motor to divide cqually the angle of travel
of the fuel pump lever between idling and full throttle
positions. Having set all adjusting screws, they should
be securely locked by meuns of the locknuts.

lEs]

Fig. 48. Throttle motor showing cut-away view of operating piston.

1. AIR CYLINDER.

1. AR INLET PORT.

3. PISTON SEaL

4, PISTON SEAL RETAINING WASHER,

5. PISTOM.

6. HAND CONTROL LEYER
7. CONTROL CABLE ANCHOR BRACKET

5. ACTUATING LEYER ADJUSTING
SCREW,

9. ACTUATING LEVER.
10, CONTROL LEVER,
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K46.

Sect.

BEVEL GEAR HOUSING ASSEMBLY

—TO REMOVYE AND FIT.

(See Fies. 2 and 49).

To Remove.

Drain the water from the cooling system and
remove the water pipe connecting the water pump
and the engine casing.

Remove the fuel-injection pump (see Section K33).

Remove the crankshaft pulley (see Section KS8):
this is only necessary if the two bevel gear housing
set-screws nearest to the fuel-injection pump, are
not fitted.

Remove the lubrication pipe from the bevel gear
housing and the bottom of the engine casing.

Disconnect the engine plug and socket cable and
conduit from the speed indicator generator (see
Chapter P, Page P35).

Remove the speed indicator gencrator from the

bevel gear housing: retain any shims fitted (see Section
K76).

A suitable container should be placed under
the bevel gear housing to collect the oil when the
housing is removed.

Unscrew the nuls or set-screws securing the bevel
gear housing Lo the engine casing and remove the
housing together with the shims and joints,

To Fit.

Reverse the procedure given above ensuring that
the correct shims are fitted w0 give the required
backlash.

(For the correct backlash [betweent the bevel gears
see Seciion K77,

Fig. 49. Section through bevel gear
housing assembly.

1. FUELAINJECTICHN PUMP FLY-
WHEEL,

1. OIL SEAL.

3. BEVEL GEAR SPINDLE BUSH,

4. KET.

5. DRIVING BEVEL GEAR,

& SHIMS BETWEEN ENGINE
CASING AMD BEVEL GEAR
HOUSING,

7. EMD PLUG.

B. BUSH,

¥. BEVEL GEAR SFINDLE,

10. LOCK MNUT.

1. TAB WASHER.
11. KET.

13. DRIVEN BEVEL GEAR.

14. SHIMS BETWEEM BEVEL GEAR
HOUSING AND SPINDLE BUSH

I8
17
i: A
4
=2k =
& E

15. DISTANCE COLLAR,

14, LOCKNUT,

17. TAB VWASHER.

18, FUEL-INJECTIDON PUMP DRIV-
ING COUPLING FLANGE.
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Sect. K47.

BEVEL GEAR HOUSING ASSEMBLY
—TO DISMANTLE

AND ASSEMBLE.

(See Fro, 49).

To Dismantle.
Remove the plug at the end of the main spindle,

Unscrew the nut securing the coupling flunge 1o
the bevel gear spindle and remove the tab washer,
coupling fange and distance collar.

Unscrew the locknut securing the bevel wheel to
the spindle and tap out the spindle through the
spindle bush.

Remove the lock nut, tab washer and bevel gear
from the inside of the bevel gear housing.

Unscrew and remove the four nuts and washers
securing the spindle bush. then remove the bush,
shims and joints,

Remove the ail seal from jits housing if it needs
renewing.

To Assemble,

If & new oil seal is to be fitted sec that its lip
faces inwards.

Refit the spindle bush into the bevel gear housing
together with any shims which were removed,

Place the driven gear in the hevel gear housing
refit the spindle through the housing and driven
gear (long end first) and lock the bevel gear to it
with the tab washer und lock nut. Do nol bend the
tab washer over at this stuge,

Fit the distance collar and coupling flange to the
spindle and lock them to it by means of (he tab
washer and lock nut. Do not bend this tab washer
over at this stage.

Lightly cout a few widely spaced teeth on lie
driving gear with marking blue.

Fit the housing 1o the engine casing, fitting any
shims that were removed.

Rotate the coupling flange & number of limes in
both directions by turning the enzine flvwheel,

Check the gears for the correct mesh und correct
amount of backlash.

If the mesh requires adjustment, then vary the
thickness of the shims between the bevel gear hous-
ing and the spindle bush.  (For the thickness of
shimy available see Section KT%)

To obtain the correct amount of backlash between
the gears, remove the front cover from the bevel
gear housing and atiach| to the housing a suitable
clock gauge with its [phinger touching the face of
one tooth on the driven gear.

Rotate the coupling flange by hand in alterpate
directions and obscrve the reading on the gauge & the
amount of bhacklash  indicated should be from
0-002 in. (0051 mm.) w D3 o (0076 mm)
(see Section K77

If incorrect alter the thickness ol shims between
the engine casing and bevel gear housing,  (For the
thickuess of shims avadlable see Section KT8),

Having obtuined the correct fitting between the
gears bend over the two tub washers and lit the end
plug and front cever to the bevel gear housing.

Fit the engine specd indicator generator to the
bevel gear housing together with the shims (see Section
K76).
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Sect. K48.

SUMP —TO REMOVE

AND FIT.

[See Figs, 2 and 54).

To Remove.
Drain the oil from the engine (see Section K4).

Remove the right-angle fan drive (see Section K63,
also Fig. 62).

Remove the sturter motor (yee Section KaT).

Disconnect the oil pipes from the oil filter and
oil cooler.

On certain engines it may be necessary to dis-
connecl the engine rear support bracket to facilitate
the removal of the sump.

Remaove the securing nuts and lift off the sump.

(To remove, clewr and fit the internal oil grids,
see Section K54).

Sect. K49, OIL PRESSURE

The relief valve, byv-passes oil from the pressure
system whenever excessive pressure is reached, par-
ticularly in a cold engine.

As a general rule it should be unnecessary to alter
the initial adjustment; the correct pressure, with the
engine HOT is quoted in Section K2.

Sect. K30.

CLEAN

Ta Fil.

Before the sump is refitted, see that the internal
oil grids are clean.

Fit a sealing joint. 0006 in. (015 mm.) thick
between the engine casing extension and the sump,

Clean the oil strainer (see Section K51) and on
assembly exercise care to ensure that the oil suction
pipe enters the hole in the oil strainer,

Fit the sump ensuring thut the dowels it into their
respective holes, refit and tighten the securing nuts,

Connect the oil pipes to the oil filter and oil cooler
and lock the bolts with wire

Fit the starter motor (see Section K6T).

Fit the right-angle fan drive (see Section Ko3),

Finally fill the sump with fresh oil (see Section
K4) and check the oil pressure (see Seciion K6).

RELIEF VALVE.

Provision is made 1o it an oil pressure switch on
tag enging casing extension,

Adjustment of the pressure is effected by removing
the small domed shaped cover, located on the under-
side of the engine, lifting off the steel lock washer
and lurpning the square-ended spindle. To raise the
pressure, screw in the spindle in a clockwise direc-
lion or vice versa.

OIL FILTER —TO REMOVE. DISMANTLE.
AND FIT,

(See Fig. 41),

To Remove,

This operation should be carried out in conjunc-
tion with the cleaning of the oil strainer (see Section
K5l

Remove the pipe assembly, connecting the oil
cooler and the oil flter to the engine, by unscrewing
the retaining nuts snd set-screws,

Unscrew the oil filter securing nuts and remove the
filter.

Drain out the oil [there will be approximately
gallon (3-4 litres) ].

dabis

To Dismantle.

Remove the nuts and washers securing the cover
to the bottom of the filter body.

Remove the cover and withdraw the element to-
gether with the two element retaining plates and
the element retaining spring.
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To Clean.

Scrape the element to remove the deposit from
the serrations, then wash the ¢lement in clean paraffin,
squeeze it to remove as much of the paraflin as
possible, and finally allow it to drain.

Clean oul the body of the filter,

Remove the relief valve by unserewing its plunger
guide from the filter cover and withdrawing the
plunger and the spring.  Clean the passage in the
filter cover; clean also the relief valve, plunger guide,
plunger and spring.

To Fit.

Souk the element in clean engine oil. Place one
of the element retaining plates on one end of the
filter element with its boss facing inwards and insert
it into the filter body; fit the other element relaining
plate to the other end of the element. with its boss
facing inwards, and place the retaining spring on the
retaining plate.

Refit the relief valve to the filter cover and fit the
cover to the body with its copper and asbestos joint
and lock with a piece of wire.

Fit the filter to the engine by reversing the pro-
cedure given for removal.

Check the oil pressurg (see Sectian K49)

Fig.- 50. Cut-away view of eil fileer.

1. QIL OQUTLET TO ENGINE,

1. FILTER ELEMENT RETAIMING PLATE
3. FILTER ELEMENT,

4. RELIEF WYALVE PLUNGER,

5. RELIEF VALVE SPRING.

6. COPPER AND ASBESTOS JOINT.

7. RELIEF VALVE PLUMGER GUIDE.

8. COVER

?. FILTER ELEMENT RETAINING SPRING
FILTER ELEMENT RETAINING PLATE
11. FILTER BODY.

12, OIL INLET FROM ENGINE.

Sect. K51.  OIL

STRAINER —TO

To Remove.

This operation should be carried out in conjunc-
tion with the cleaning of the oil filter (see Section
K301,

Dirain the oil from the sump bv removing the
drain plug from the cover plate.

Remove the oil filter (see Section KS0),

CLEAN

REMOVE, AND FIT.

Unscrew the nuts securing the cover plate to the
sump.

Remove the cover plate together with the oil
strainer and oil strainer cover.

Unscrew the nuts and bolts and detach the cover
plate from the oil strainer cover.
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Unscrew the two nuts and remove the top of the
oil strainer, then remove the oil strainer from its
cover by removing the four nuls and bolts.

On certain models the oil strainer and its top
are integral and after removing the oil strainer
cover from the sump cover plate, unscrew the
four bolts and nuts in its sides and detach it from the
oil strainer.

Sect. K52.

Toa Clean.
Wash the strainer, cover and cover plate thor-
oughly in clean paraffin and allow o drain,

Tao Fit,

Fit the parts in the reverse order to their removal
ensuring that the oil holes in the oil strainer and
its cover are in line.

Fill the engine with fresh oil (see Seciion K4) and
check the oil pressure (see Section K49),

OIL COOLER —TO REMOYE AND FIT.

(See Fie. 51).

To Remave.

Drain the engine cooling svstem following the in-
structions piven in Section K3, and disconnect the
water hoses and oil pipes from the oil cooler.

Unscrew the nut from the fixing strap and remove
the oil cooler from the engine.

To Fit.
Reverse the procedure given for removal and fill
the engine cooling system (see Secrion K3\,

Sect. K53. O1L COOLER —TO
DISMANTLE AND ASSEMBLE.

(See Fig. 51),

To Dismantle.

The ol cooler is designed to eliminate mainten-
ance, If however ut overhaul periods it is found
necessary  to  dismantle the cooler proceed as
follows : -

Remove the tube stack retaining screws at each
end of the cooler. Remove the rubber sealing rings
by pressing the tube stack out of its housing approxi-
mately 3 in. (19 mm.) in either direction.

Each movement will expose a rubber sealing ring
which must be removed before completely removing
the tube stack.

To Assemble.

Wash the parts in clean paraflin and push a rod or
wire through each tube o ensure thut they are clear.

If an air line is available, apply the noszle to the
unit to clear all races of dirt or paraffin.

Reverse the procedure given for dismantling,
renewing the rubber sealing rings.

T

7 = B

Fig. 51. Section through oil cooler.

. CASING.

. WATER OUTLET.

. TUBE PLATE.

. TUBE STACK RETAINING
SCREW

l. WATER IMLET.

1 SEALING RING.

3, OIL OUTLET.

4. FLOW GUIDE PLATE
5, OIL INLET, 10. BAFFLE PLATES.

o B
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Sect. K54,

INTERNAL OIL GRIDS—TO REMOVE,

CLEAN AND FIT.

(See Frg. 55).

To Remaove.

Remove the sump (see Section K48).

Remove the oil return pipe by disconnecting it
from the scavenge pump and the top of the engine
casing extension,

Remove the scavenge pipe by disconnecting it
from the scavenge pump and the lower side of the
engine casing exlension,

Retain all the copper washers.

Sect. K55. OIL. PUMP—TO

{See

To Remove.

Remove the sump (see Section K48),

Remove the oil return pipe by disconnecting it
from the scavenge pump and the top of the engine
casing extension.

Remove the scavenge pipe by disconnecting it
from the scavenge pump and the lower side of the
engine casing extension.

Remove the oil suction pipe by disconnecting it
from the pressure pump and the lower side of the
engine casing extension,

Disconnect from the pressure pump the gallery
pipe; retain any shims fAted between the pipe con-
nections and the pump body,

Unscrew the oil pressure release valve spindle
until it clears the pump body.

Remove the locking wire and unserew the two
front main bearing cap securing bolts, then lift off
the oil pump.

To Fit.

Reverse the procedure given above (refer 1o
Seceion KT8 concerning shims between the punip
body and the oil pipe connections),

Unscrew the retaining nuts, remove the bolts and
lift ofl the support strips. the oil grids and the copper
washers (if fitted).

To Clean and Fit.

Wash the oil grids thoroughly in clean paraffin and
allow them to drain, then refit them by reversing the
procedure given above (see Section K78 concerning
the fitting of the copper washers),

REMOYE AND FIT.

Fig, 33}

Fig. 53. Assembly of oil pumps.

. OIL INLET TO SCAVENGE PUMP,
. OIL QUTLET FROM PRESSURE FUMF.
« DIL INLET TQ PRESSURE PUMP,
. DIL DUTLET FROM SCAVENGE PUMP.

Py
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Sect. K56. OIL PUMP—TO DISMANTLE AND ASSEMBLE.

(See Figs. 53 and 56).

To Dismantle.

Note.—On certuin  engines, shims are fitted
between the scavenge pump driving gear and the
shoulder on the driving spindle, to maintain a clear-
ance between both scavenge and pressure pump
driving gears and the central wall of the pump body.

Should it be necessary to remove the scavenge
pump driving gear from the spindle, ensure that the
shims are retained for refitting when assembling (for
dimensions of shims available see Section KT8).

Remove the nut securing the helical gear to the
spindle.

.
-su‘ e —
N

Remove the helical gear from its taper by means
of a suitable withdrawal tool.

Remove the key. Remove the sel-screws securing
the pressure pump cover,

Tap the cover off its dowels.

Remove the driven gear and tap out the driving
spindle, together with the driving gear, from the
reverse side of the pump body.

Unscrew and remove the four set-screws and
washers and tap off the cover on the scavenge side
of the pump, together with the driven gear spindle.

R - T g B
: ; Y —

“ny,
%

Fig. 55. View of interior of engine casing.

1. SCAVENGE PUMP, #. NOTE RELATIVE POSITIONS CF SFLIT 14, PRESSURE PUMP SUCTION PIPE.

2. BREATHER CONNECTION, ARG AN MARENOY, 15, OIL RETURN PIPE FROM SCAVENGE
3. PRESSURE PUMP, 9. OIL DELIVERY FIPE TG MAIN BB

4. QUTLET TO EXTERNAL CIL FILTER. BEARINGS. ) )

5. RETLURN FROM EXTERMAL CIL 10. CAMSHAFT. 16, COMNICTION BETWEEN OIL FILLER

FILTER.
&. CIL PRESSURE SWWITCH CONNECTION.

7. PIPE TO OIL PRESSURE SWITCH 12. QL GRIDS,

PIFE AND SUMP.
17. OIL SCAVENGE PIPE.

11. QIL GRID SUPPORT STRIP.

CONMNECTION. 13. CONMECTING ROD CaP. 18, WATER INLET PIPE,
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Remove the scavenge driven and driving gears
from the body.

If the driven gear spindle has 1o be renewed tap
it out of the scavenge pump cover.

The scavenge pump gears are wider than the pres-
sure pump gears,

Fig. 56. Exploded view of pressure and scavenge oil pumps.

1. SECURING NUT,

1. PUMF DRIVING GEAR

J. SET-SCREWY,

« SCAVENGE PUMP COVER,

. SCAYENGE PUMP DRIVEM GEAR,

. OIL CONMNECTION TO PRESSURE RELIEF
YALWYE,

7. PUMFP BODY,
8. DRIYEN GEAR SPINDLE,

[T

To Assemble.

Wash all parts in clean paraffin before assembling
and see that all oilways are clear, including the two
small holes. for the low pressure oil supply, at the
base of the tecth in the driven gears of the pressure
pump.

Fit the driven gear spindle into the scavenge pump
cover.

Fit the keys and the scavenge pump driving gear
to the driving spindle and place it in the body,

Fit the scavenge pump driven gear, the cover and
the washers, then tighten the four set-screws,

Tap the pressure pump driving gear on o the
keyed spindle and fit the driven gear,

Fit the cover and the short set-screw and the two
long set-screws and temporarily tighten down.

MNote.—The two long set-screws are fitted
temporarily to ensure that the pump runs freely

%. HOLES FOR LOW PRESSURE OIL SUPPLY TOQ
VALYE GEAR

10. PRESSURE PUMP COVER,

11, SET-SCREW.

12. DOWEL HOLES,

13. PRESSURE PUMP DRIVEN GEAR

4. PRESSURE PUMF DRIVING GEAR,

15. DOWEL HOLES,

16, DRIVIMNG SPINDLE,

17. SCAVENGE FUMP CRIVING GEAR.

1B. KEY,

when the cover is tightened down; when the pump is
fitted to the engine the long set-screws should be
removed one at a time,

Wire together the four set-screws securing the
scavenge pump cover and wire the short set-screw {o
the blanking screw on the end of the oil pump idler
gear spindle.

After assembly, the pumps should be capable of
being (urned smoothly and without effort.

Under no pretext must the peripheral and
end clearances of the pump gears be increased
(vee Section K77).
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Sect. K57.

AIR CLEANER — MAINTENANCE.

(See Fig. 537

Unscrew the three wing nuts and detach the cleaner
assembly from the mounting ring, taking care not 1o
spill the oil contained in the bowl.

Remove the clements from the bowl, wash them
in clean paraffin and allow to drain.

Empty the oil from the bowl and wash out any
sediment with clean paraffin.

Examine the felt rings in the elements and the
mounting ring : if worn or damuged. they should be

renewed.

Fill the bow] with [resh engine oil up to the arrow
marked on the inside of the bowl (for capacity of air
cleaner see Soectinn K4),

Fit the elements into/the bowl, attach the assembly
to the mounting ring and tighten the wing nuts evenly.

Sect. K58.

Fig. §7. Air cleaner,

WATER PUMP—TO REMOVE AND FIT.

(See Fip, §9).

To Remove,
Drain the engine cooling system (see Section K3).

Slacken off the belt adjustment (see Section K3).
and remove the fan and water pump drive belts.

Remaove the two bolts securing the locking plate
to the crankshaft pulley and remove the locking
plate. Unscrew and remove the set bolt in the centre
of the pulley securing it to the crankshaft, then draw

the pulley off the crankshaft with a suitable with-
drawal tool and remove the key.

Slacken the clips of the water inlet and outlet hoses
then disconnect the pipes.

Remove the set-screws and spring washers, then
lift off the pump assembly,

To Fit.
Reverse the procedure given above.
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Sect. K59,

WATER PUMP—TO DISMANTLE.

(See Figs, 59 and 6.

Unscrew the lubricator and the lock nut and re-
move the tab washer from the end of the water
pump spindle.

Remove the pulley hub, together with the pulley,
from the water pump spindle.

LUnscrew and remove the set-screws and copper
washers and detach the bearing housing.

Unscrew the brass nut from the small end of the
spindle and draw off the impeller and gland
assembly, taking care not o damage the carbon
gland or rubber seal, then remove the key.

Fig. 59. Section through water pump.

CARBOM SEATING.

. SPRING RING,

. GREASE RETAINER,

. WATER PUMF DRIVE PULLEY.
4 DISTARCE COLLAR.

4 RETAINING CIRCLIP,

{ GREASE RETAINER.

i TAB YWASHER.

?. LOCK NUT,

10. LUBRICATOR

1. WATER FUMP SFINDLE.
12, BALL BEARINGS.

13. BEARING HOUSING,

V4. IMPELLER,

15. RUBJER SEAL,

18, KEY.

17. DISTANCE RING (FITTED ONTO
RUBBER SEAL ).

18, GLAND LOADING SPRING,
19. HOUSING.

A

o ST

Sect. K60.

Remove the large grease retainer from the bearing
housing and then the ball bearing retaining circlip.

Remove the spindle, and the bearing, by tapping
it with a lead hammer on its smaller end.

Remove the small grease retainer from the bearing
housing if it requires renewing.

Dismantle the gland assembly by removing from
the impeller the spring ring, the carbon seating, the
rubber seal (with housing and distance ring) and the
gland loading spring, in that order,

WATER PUMP—TO ASSEMBLE.

(See Figs, 59 and 601,

Assemble the parls in the reverse order o their
removil noting the following points:

Pack the bearings with grease.

Check that the grease retainers are in good con-
dition and in place; the small retainer must be
fitted in the hearing housing with its lip facing

inwards and the large retainer must also be fitted
into the bearing housing with its lip facing
inwards, i.e.. with the lips of both refainers facing
in the same direction.

Place the gland loading spring into the impeller,
small end first. followed by the rubber seal with
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Fig. 60. Exploded view of water pump gland.

I. IMPELLER,
i1, GLAND LOADING SPRING

3. DISTANCE RING (FITS ON TO RUBBER
SEAL).

its housing and distunce ring so that the housing
abuts the large end of the spring.

Place the carbon sealing against the rubber seal,
compress it against the gland dosding spring and in-
sert the spring ring into 1ts groove.

Check that the face of both the carbon seating and
the brass seat in the pump body are not grooved or

Sect. K61.

4. RUBBER SEAL.

5 CARBOMN SEATING.

6. SPRING RING,

7. HOUSING,

8. GROOVE FOR SPRING RING.

pitted. then fit the bearing housing to the pump
body.

Sce that the brass nut which secures the impeller
on its laper is locked with 4 brass split pin and that
the circlip retaining the ball hearings is. in position
in the body.

NOTE.—The spindle is a clearance fit in the brass
seat in the pump body,

THERMOSTAT—DESCRIPTION.

(See Fig. al).

The thermostat assembly consists of a gas filled
metul bellows secured at the botlom to a frume which
fits into the thermostat body.

The thermostat valve incorporates an L in.
(3175 mm.) hole which provides a release for exces-
sive pressure or steam accumulating in the cylinder
block or heads.

The thermostat valve should begin 10 open al
between 173°F. and 185°F.  (79-4°C. and 85°C.),

It should be fully open between 190°F, and 200 F.
(B7-71°C. and 93:3°C.),

3

The maximum lift of the valve is 2 in, (952 mm.).

If the thermostat valve assembly does not function
correctly, do not attempt to repair it, fit a new one.

Fig. 1. Section through thermostat.

1, THERMOSTAT WALVE CLOSED, 4. THERMOSTAT BELLOWS.
2, THEAMOSTAT WaLVE LIFT 5. BY-PASS VALVE CLOSED.

17 (375 mm. ).
3. BY-PASS VALVE OPEN, . PRESSURE RELEASE HOLE
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Sect. K62, RIGHT-ANGLE FAN DRIVE UNIT
—DESCRIPTION.

(See Fig. 62).

The drive from the engine to the radiator fan, is
via a right-angle drive unit which is rigidly mounted
on a platform attached to the engine sump.

The drive is taken from the engine crankshaft
pulley via two *V™ belts. Adjustment for the
drive belt is provided by elongated slots in the
mounting platform.

The right-angle drive unit consists of an input
shaft and an output shaft carried in ball and roller
bearings contained in a malleable iron casing.

Sect, K63.

Certain units are fitted with straight bevel gears
while on other units they are of the spiral bevel tvpe.

To provide facilities for draining and filling the
casing with oil, the unit is fitted with a dram plug, a
filler plug and a gauze type breather,

Certain units are fitted with a drain plug and a
combined filler plug and dipstick, which is drilled
to form a breather,

RIGHT-ANGLE FAN DRIVE UNIT

——TO REMOVE ' AND. FIT.

To Remove.

Disconnect the propeller shaft from the output
shaft coupling flange.

Unscrew the puts securing the unil to its mount-
ing platform, remove the drive belts and remove the
unit from the engine,

Sect. K64, RIGHT-ANGLE

To Fit.
Place the unit on the support platform, screw on
the retaining nuts but do not yet tighten them.
Connect the propeller shaft to the output shaft.
Fit the drive belis to the pullevs and adjust the
tension following the instructions given in Section K3,
When the correct adjustment has been established
tighten the retaining nuts.

FAN DRIVE UNIT

—TO DISMANTLE.

(See Fig, 62),

Remove the unit from the engine following the
instructions given in Section K63,

Remove the drain plug situated in the bottom of
the casing and drain the oil into a suitable con-
tainer. It is advisable 1o drain the oil when it is
warm, i.e., after the car has completed a run.

Remove the oil level dipstick (if fitted).

Remove the split pin and retaining nut, and with-
draw the drive pulley from the input shaft.

Remove the pulley key from the shaft and retain
the distance piece and washer,
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3
= % Fig. 62. Arrangement of right-angle
4 fan drive unit.
g
29 :
6 1, DUTPUT SHAFT BEVEL GEAR.
! i 1. BREATHER,
\ ot 7
28———H s 3. SHIMS.
i :
- : — 4. OIL SEAL HOUSING.
27
5. BEARING HOUSING,
2% 9 §. OUTPUT SHAFT COUPLING FLANGE.
' 7. COUPLING FLANGE RETAINING NUT.
10
B. DISTANCE PIECE.
25 byl
§. OIL SEAL,
10, BEARING,
11, BEARING,
24
12. INPUT SHAFT HOQUSING.
Jf(/_/,‘_ 13 INPUT SHAFT,
23 ] L T 14, BEARING,
g e 15. OIL SEAL.
— | m—
] 16, IMPUT SHAFT PULLEY RETAINING

NUT,

17. INPUT SHAFT PULLETY,

18. CIL SEAL HOUSING,

1% DISTAMNCE PIECE.

20. BEARING DISTANCE SLEEVE.

2V, SHIMS,

21. INPUT SHAFT BEVEL GEAR.

23. CASING,

24, FILLER AMND LEVEL PLUG.

25. DRAIN FLUG.

26. ROLLER BEARING.

27, BEARING RETAINING NUT

8, END COVER.

19. QUTPUT SHAFT.
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Remove the nuts and washers and withdraw the
input shaft and houosing assembly; retain the shims
fitted between the housing and the casing.

To dismantle the input shaft assembly proceed as
follows:—

Unscrew the set-screws and remove the oil seal
cover from the housing: retain the cork joint.

Drive the input shaft from its housing using a
hammer and brass drift; retain the bearing spacer.

Press the bearing and the bevel gear off the shaft,
and remove the remaining bearing from the housing.

Ta remove the output shaft assembly proceed as
follows:—

Remove the end cover.
Remove the nuts securing the oil seal housing,

Screw two in, B.SF. set-screws into the tapped
withdrawal holes provided in the bearing housing, and

Sect. K63,

screw in each set-screw evenly and in succession until
the bearing housing is withdrawn from the casing.

Withdraw the shaft assembly from the casing and
retain the shims fitted between the bearing housing
and the casing,

If necessary remove the roller bearing from the
casing,

To dismantle the output shaft assembly proceed as
follows -

Grip the roller bearing retaining nut in a vice,
remove the coupling flunge retaining nut and with-
draw the flange.

Remove the oil seal housing and joint ; retain the
coupling flange distance piece,

Remove the shaft from the vice and draw the
bearing and housing off the shaft: if necessary re-
move the bearing from the housing.

Remove the roller bearing retaining nut and press
the bearing and bevel gear off the shaft.

RIGHT-ANGLE FAN DRIVE UNIT

—TO ASSEMBLE.

Wash all parts in clean paraffin and assemble the
input and output shafts, reversing the procedure
given for dismantling (see Section K64), and noting
the following points:—

Certain units are fitted with gears of the spiral
bevel tvpe whilst other units are fitted with
straight bevel gears.

It is therefore essential when rencwing the gears,
that both gears are of the same type.

Examine the oil seals and joints and renew if
NECESsUry.

Fit the outer race of the roller bearing to the
casing then [it the output shaft assembly, together
with the shims, and secure it with the nuts and
washers,

Fit the input shaft assembly, together with the
shims, and secure it with the nuts and washers.

NOTE.—HBefore securing the oil seal houosing ensure
that the withdrawal holes in the bearing housing are
in line with those in the oil seal houvsing,

Check that the backlash hetween the bevel gears
is us quoted in Section K77,

Adjustment for the backlash is provided by means
of shims belween the input shaft housing and the
casing, and between the outpul shaft bearing hous-
ing und the casing (for dimensions of shims available
see Section KTR).

When the correct backlush has been obtained and
the input and output shafts secured, fit the drain
plug and fill the casing with il (see Section K4)
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Fig. 3. Exploded view of C.A¥. starter motor.

- COMMUTATOR COWER NUTS.

BRUSH FLEXIBLE COMMECTION SCREWVY

, PLUMGER MUT (DUTER).

. DRIVING END FRAME SCREWS.

. MAIM FIELD TERMIMNAL SCREW,

. AURILIARY FIELD TERMINAL SCREW.

SOLENGCID SWITCH FIXING SCREW.
MAIM  AMD AUXILIARY FIELD TERMINAL
SCREW,

. COMMUTATOR END FRAME FIXING SCREW.

POSITIVE TERMINAL CONMMECTOR SCREWS

. MEGATIVE TERMINAL NUT.

. NEGATIVE CONNECTOR TERMINAL SCREW,
, DRIVING PINION SLOTTED NMUT.

. DRIVING PINIOMN AMD SLEEVE.

. PINION SPRING.

. CLUTCH SLEEVE.

= DRIVING END BEARING.

, COMMUTATOR END BEARING.

EEREBE

ELE

18

ARMATURE PLUNMGER MNUT.

- FAELD COILS.

. POLE SHOE FIXING SCREVS,

. SOLENOID SWITCH.

. SOLEMOID SWITCH TRIPPING PLATE.

. AUXILIARY FIELD NEGATIVE TERMINAL

SCREWS.

. COMMUTATOR EMD COVER.

. SOLENOID TERMINAL NUT,

. DRIYING PINICN PLAIN MUT.

. POSITIVE TERMINAL CONNECTICN
. EOL" TERMINAL.

. CLUTCH PRESSURE SPRING

CLUTCH HOUSING,

. INSULATING BUSH.

, BRUSH-HOLDER FIXING STREW.

. MEGATIVE CONNECTCOR FIXING SCREW,
. MEGATIVE CONMECTOR FAIXING SCREWWS,

SCLENDID SWITCH TRIGGER
TRIGGER CATCH PLATE.

41.
41,

43.
. KREGATIVE TERMINAL COMMNECTION.

45.
4.
47.

4%,
50.
51.

51

53.
18
61,
&5,
&8,

b

. BRUSHES.

BRLISH SPRIMNGS,
DRIVING EMD FRAME
CARCASE (OR YOKE),

SOLEMNCID SWYITCH MOVIMNG COMTALT
BRUSH GEAR NEGATIVE ARM
BRUSH GEAR FOSITIVE ARM.

. SOLEMOID SWITCH FIXED CONTALCT.

COMHUTATOR.

ARMATURE.

ARMATURE SFRING PLUNGER.
LUBRICATOR (IF FITTED ),

SOLENDID SWITCH FIXED CONTACT
COMMUTATOR END BEARING BUSH.
FELT LUBRICATING PAD:

MAIN FIELD COIL NMEGATIVE TERMINAL
POSITIVE COIL FLEXIBLE CONNECTION

. MEGATIWE CCIL FLEXIBLE CONMECTION
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Sect. Ko66.

STARTER MOTOR — DESCRIPTION.

{(See Fig. 63).

C.AY, Type U624,

This 24-volt starter motor is of the axial tvpe and
provided with a built-in solenoid switch giving two-
stage operation.

The field winding is divided into two main
series field coils, two auxiliary coils. each made
up of an auxiliary shunt ceil, and an auvxiliary
series coitl. When the slarter button is operated, the
magnetic field set up in the switch windings draws
in the plunger until the trigger catch plate rests on
the step in the trigger. This movement closes the
moving contact (long arm) on to the fixed contact;
this completes the auxiliary series and shunt field
coil circuits, giving the starter armature its axial
movement, and gently but positively engages the
pinion with the teeth on the flywheel starter ring.

This travel of the armature trips the trigger, per-

Sect. K67.

mitting the plunger to be drawn further in, closing
the contact (short arm) on to the second contact,
Thus the circuit through the starler main series coils
is completed and the starter develops ils maximum
power.

A device which prevents damage occurring due to
any overload is also fitted. This is a simple screw
and spring-loaded cluich arrangement which has a
slipping torque greater than the lock torque of the
starter, but below shearing strength of the pinion
teeth.

The identification symbols are stamped on the
nameplate affixed to the driving end frame barrel.

Waterproof tape is used to seal the joints at the
commulator end cover ta prevent the ingress of water,
and a guard is fitted 10 stop mud and grit accumulat-
ing in the starter pinion teeth.

STARTER MOTOR —TO REMOVE AND FIT.

(See Figs. 2 and 3),

To Remove.

Isolate the battery by means of the battery isolating
switch or disconnect either of the feed cables from
the battery.

Disconnect the cables from the starter motor
terminals.

Remove the starter motor pinion cover (if fitted).

Unscrew and remove the nut and bolt securing

the strap and the two nuts and spring washers
securing the starter motor cap: remove the starter
motor cap and withdraw the starter motor from the
engine.

To Fit.

Reverse the procedure given for removal ensuring
that the dowel bolt enters the annular groove in the
nose of the starter so that the motor is correctly
positioned as shown in Figures 2 and 3.
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STARTER MOTOR —TO DISMANTLE.

{See Figs, 63, 64, 65 and 66),

Before dismantling it is advisable to obtain tools
similar to those shown in Figures 64 and 65.

To remove the commutator end frame complete,
Remove the nuts, and lake off the commutator
end cover.
Remove the nut on the armature plunger, using a
tool similar to that shown in Figure 64,

Lift the brushes in their holders and retain them
in the lifted position by the brush springs.

NOTE.—Brushes must not he removed from the
holders except for renewal or * bedding ™ purposes.

Remove the screws securing the main and auxi-
liary field coil connections to the solenoid switch.
These screws are numbered (5), (6), (R) and (25);
the other screw is on the side of the solenoid switch
lower fixed contiact apposite to (5) and is not visible
in Figure 63.

Remove the commutator end frame fixing screws
and withdraw the commutator end frame and brush
gear complete,

To remove the solenoid switch from the commutalor
end frame.

Dismantle in accordance (with the [instructions
given “ To remove the commutator end frame coml-
plete,” paragraphs 1 and 4.

TERMMAL TAG FOA

POUTIVE COIL FLEXIBLE
CONNECTION (68

i 6|
- SOLENCID sWITCH
FIXED CONTACT (53)

FLEMIBLE
COMMECTION FOR
MEGATIVE CO'L (69}

SOLEMCID SWITCH
FIXED CONTACT (48

SCLENG D S¥WITCH
TRIGGER {3Th

Fig. 64. Tool for starter motor armature spring nut.

Fig. 65. Toal for starter armature plunger nut.

Remove the sgrews securing the ( +) terminal con-
nector.

Remove the nut on the (SOL) terminal and so
release (he tag,

SCLEMOID SWITCH
MOVING CONTACT (45)

TRIGGER CATCH
FLATE (4

NS

s

SOLENGID
PLUNGER (60}

Fig. &b, Exploded view of starter motor solenoid switch (C.AY.)
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If the switch is 1o be removed for cleaning: —

Remove the main {(-) terminal nuts and the
serew securing the (- ) connector 1o its brush holder.

Take off the solenoid fixing screws and remove the
switch and (-) connector together, taking care not
to break the flexible connection.

If the switch is to be completely renewed. the
complete starter motor should be returned o B.UT.
for overhaul.

To remove the driving end frame and armature.

The driving end frame and the armature can be
removed without taking off the commutator end
frame, by first dismantling according to the instruc-
tions given ** To remove the commutator end frame
complete,” paragraphs 1, 2 and 3.

Remove the driving end frame screws, tap the
end frame awayv from the carcass with a hide or
waooden mallet, and gently slide out the armature
and end frame complete.

The bearing bush inside the armature plunger
spring cavity. atl the commutator end, should be re-
newed if this allows the entry of a plug gauge
0:849 in. (2157 mm.) maximum diameter. As a
special tool is required for lilting this bearing, the
complete armature must be renewed if the bearing

is worn.

To withdraw the armature spring @nd plunger un-
screw the relaining nul using tools similar to those
shown in Figures 64 and 65 and take out the
plunger.

To change the pinion.
To change the pinion without dismantling the

starter motor (see Figs, 63 and 67) is only possible
if these instructions are followed with the greatest
care :-

Remove the split pin and slotted nut from the
shaft.

Stand the starler motor on end, pinion upparmost
Slacken the thin shaft nut, keep the pinion held down
firmly against its spring pressure, and take off the nut
and distance washers (not shown in Figure 63);
remove the plug and spring,

Whilst still maintaining resistance against the
spring, turn the pinion slowly in the opposite direc-
tion 0 the normal starter motor driving rotation,
as indicated on the nameplate fixed to the driving
end frame barrel, and gradually release the pressure
while turning until the pinion is unscrewed from the
clutch and is removable from the end frame. It is
essential that this operation is done slowly and care-
fully to avoid disturhing the clutch plates.

See that the new pinion has the same part number
as the old one; this will be found on the front face
of the pinion.

Carefully insert the new pinion into the end frame
until it meets with resistance, then turn it slowly
in the normal driving direction of the starter motor
rotation, until a forward moyement is felt indicating
that the pinion has engaged with the cluich plates.

Push the pinion inte the end frame o its full
extent against the spring pressure. Hold it in posi-
tion and screw on the thin shaft nut with its hardened
washer . tighten the nut securely. Screw on the
slotted nut, tighten it and insert a split pin; then refit
the spring and plug.

HUNSCREW PINION
FROM CLUTCH

KEEP PI'BON HELD
FIRMLY DOWM WHILE
UNAC REWING 2= MuT |-

Fig. 67. Method of changing starter motor driving pinion without dismantling unit.



PAGE K734

BRITISH UNITED TEACTION SERVICE MANUAL

Sect. K69.

STARTER MOTOR —TO ASSEMBLE.

(See Figs. 63, 66, 67 and 69),

Assembly is mainly a reversal of the instructions
sel oul in Section K68,

The following points should, however, receive
special consideration;

Insert the armature into the carcass and locate
it carefully on its bearing at the commutator end.

Tighten all screws holding both driving and com-
mutator end frames,

Make sure that the flexible lewds from the field
coils are carried to their correct connection points

Fill the lubricator on the driving end frame wit
engine oil,

Fill the interior of the pinion with grease.

Fill the plunger spring cavity inside the armulure
with grease.

Commuiators,

To clean. The commutator surface should be
clean and free from black discoloration; a dark
chocalate colour is, however, quite normul. The sur-
face may be cleaned wilh irae moistencd with petrol,
or, if necessary, with véry line glass jor carborundum
paper, not emery cloih,

To skim. If the commutator surface is pitted, the
armature should be set up in a lathe and the com-

“~'\'n'|“‘ T £ -

| LI |
[ | I
' ™ ' [E255]
Fig. 68. Methad of “ bedding " starter motor brushes,
1. BRUSH.
2. PIGTAIL,
3, CARBCRUMECUM PAPER,

4, BRUSH HOLDER

mutator skimmed. 1o ensure that the commutator
surface remains concentrie with the shaft during
this operation it is advisable to support the arma-
ture in the lathe in ball bearings rather than between
centres.

A. CORRECT WaAY, SHOWING
FULL WIDTH OF MICaA
REMOVED,

B. INCORRECT WAY,

C. DEPTH OF UNDERCUT
1 £32in, (D79 mm )

E253

Fig. 69. Method of undercutting commutator mica.
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Only a light cut should be taken and, where pos-
sible, a diamond tool used to provide the necessury
high quality finish. Alternatively, the tool must
be sufficiently keen to leave a smooth surface. after
which the commutator should be polished with a
strip of verv fine carborundum paper.

To undercut. After turning, the commulator
must be undercut, i.e. the mica insulation between
the commutator bars must be removed to a depth
of Lin. (I mm.) below the surface of the
copper, care being taken to ensure that the full
width of mica is removed and that nothing is left
to project above the copper. A suitable tool for
this operation usually takes the form of a shorl
saw blade with handle and a heavy reinforced back
to the blade in order to assist steadiness in use. 1f
this tool is not available an old hacksaw blade.
ground to the width of the mica, will make a ser-
viceuble ol (see Fig, 69). After undercutting, any
burrs must be removed by polishing the commutator
with fine carborundum paper.

Brushes,

To check for freedom (see Section K3).

To bed. Brushes must be well *bedded,” ic.,
they must conform to the commutator periphery.
When new brushes are fitted, or if existing ones
need * bedding,” wrap a strip of very fine glass or
carborunduni paper (not emery cloth), firmly around
the commutator, abrasive surface towards the
brushes. Then, with the brush in position, rotate
the armature by hand in the normal working
direction of rotation until the correct brush shape is
obtained (see Fig. 68).

To check the brush spring pressure. Test the
brush spring pressure by means of a spring
balance hooked under the tip of the brush spring or
trigger (see Fig. 70).  The pressure should be as
shown in Section K2. 1If the pressure is not
within the given limits, the springs should be ad-
justed by moving them into different locations or.
where no adjustment is provided. the springs should
be renewed.

Testing starter motor in position on the car,
Check the battery to see that it is in a reasonably
well charged condition.

See that all cable connections are made securely,

Push the starter button; if the starter motor does
not operate, connect a suitable voltmeter, reading up
to 24 volts, between the solepoid and the (- ) ter-
minals on the starter motor. Push the starter bulton
again: if no reading is indicated on the voltmeter

Fig. 70. Method of checking brush spring pressures.

look for a fault in the cables between the button and
the starter, or in the windings of the solenoid switch

Again push the starter button: if the solenoid
switch clicks it indicates that this is working on the
first contacts only, and Tull load current is not being
applied to the starter motor, A faulty armalture
adjustment or a worn switch trigger will cause this.

Should the sturter motor crash into engagement,
inspect the switch trigger and plate for weuar on the
step and slotted portions respectively.

Intermittent starter motor operation, with the starter
bution held down, can be caused through second
contacts on the solenoid swilch being burnt or the
starter motor brushes worn.  Faulty connections al
the starter button or the batterv lerminal posts or
faulty inter-connectors between the batteries are also
likely causes.

A worn bearing at the driving end of the starter
motor will cause slow engagement and considerable
loss of power due to the armature fouling on the
pole shoes.

If the starter motor operates but does not turn the
engine, possibly the starter motor clutch is slipping
or the pinion or flywheel ring teeth are worn. The
starter motor itself may have moved in its mounting
away from the flywheel, or the battery may be dis-
charged.

Note.— It is impracticable to attempt any adjust-
ments to the starter motor whilst it is in position on
the engine.
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Sect.

The starter ring can be assembled on to the engine
fivwheel either way round and is provided with three
keyways: by these means it is possible for it to be
fitted in six alternative positions. In the event of
the ring showing signs of excessive wear at the point
where the starter pinion engages, it should be re-
moved from the engine flywheel and refitted in one
of the alternative positions (see ** Nore ™ wr the end
af this Seciion).

Remove the fiuid coupling from the crankshaft.

Seet. K71.

PAGE K77

STARTER RING —TO REPOSITION,

Unfasten the locking wires and remove the sel-
screws and retaining plates (if fitted), which secure
the starter ring to the flywheel. Tap the ring off
its register with a lead hammer.

Select one of the alternative keyway positions and
ussemble by reversing the foregoing procedure.

Note.—The alternative keyway positions are stam-

ped 1, 3 and 5 on one side of the starter ring and 2,
4 and 6 on the reverse side of the ring.

AIR COMPRESSOR — DESCRIPTION.

(See Fig. 71).

Clayton Dewandre Type P.C.G.A. 189,

The compressor is an air cooled, two cylinder
single acting unit, the bpre being 2-625 in,
(66:675 mm.) and the stroke 1-75 inl (44-450 mm),
the piston displacement at 1.000r.pm. is 10 cu. ft

The unit is rigidly mounted on the engine casing
and is driven by the engine crankshaft timing
gear, The cylinder block is inclined at 307 to the
herizontal.

Sect. K72.

To Remove.

Disconnect the air suction and delivery pipes and
the oil connecting pipe from the compressor,

Remove the nut and sel-screws securing the com-
pressor drive housing to the engine crunkcase and
lift the compressor from the engine. Care should
be taken not to lose the rubber sealing ring and the
coil spring from the oil return connection in the
bottom cover.

Retain any shims fived between the drive housing
and the engine crankcase.

To Fit.
Reverse the procedure for removal noting the
following points: —

Lubrication is by pressure feed from the engine
lubrication system supplied via a connecting pipe
from the engine crankcase to the compressor drive
housing. - This supplies oil to the crankshaft front
bearings and through u drilled crankshaft to the
connécting’ rod big-end bearfags.

The gudgeon pins, pistons and crankshaft rear
hearing are lubricated by splash,

Scavenged oil drains direct to the engine sump.

AIR COMPRESSOR —TO REMOYE AND FIT.

Ensure that the oil sealing ring and the spring is
in position on the oil return connection.

Fit a new joint to the drive housing with non-
hardening jointing compound.

Ensure that the backlush between the compressor
driving gear and the engine timing gear is as quoted
in Section K77

This is obtained by fitting shims between the com-
pressor drive housing and the engine crankcase.

To gain access 1o the driving gear, for checking
the backlash, remove the driving housing end cover.

When the correct backlash is obtained refit the end
cover and joint with non-hardening jointing com-
pound.
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Sect. K73.

AIR COMPRESSOR —TO DISMANTLE.

{See Fig, T1).

Unscrew the set-screws securing the bottom cover
and remove the cover.,

Remove the set-screws and lift off the cylinder
head.

Remove the end cover from the drive housing.

Remove the split pin, nut and washer securing
the driving gear,

Mark the connecting rods and their corresponding
caps, remove the split pins, unscrew the nuts and
remove the cups.

Withdruw the piston and connecting rod assem-
blies through the top of the cylinder bores,

Unscrew the set-screws and gently prise off the
rear end cover.

Remove the nuts and washers securing the drive
housing to the compressor crankcase, then withdraw
the housing together with the crankshaft

Sect. K74

The dimensions of the cylinder bores when, new
are 2-625 in. to 2°626 in. (6668 mm. to 56-70 mm.)
diameter.

Wear on these diameters is permissible up o
04005 in. (013 mm.) but new piston rings should be
fitted at this stage.

When wear has reached between 0005 in. and
0010 in. (0413 mm, and 025 mm.) on these
diameters the cylinders should be bored out to 2:635
in. to 2:636 in (66-93 mm. to 66:95 mm,) diameter
and new +0-010 in. (0-25 mm.) oversize pistons and
rings fitted.

Wear on these diameters is permissibble up
to 0005 in. (013 mm) but new +0010 in,
{0-25 mm.) oversize piston rings should be fitted at
this stage.

In the event of wear in excess of 0015 in.
(0-381 mm.), it is recommended that the cylinder
block should be returned to the manufacturers for
reconditioning.

The standard clearances for cast iron pistons are
0-001 in. to 0-0025 in, (0-025 mm. to 0-064 mm.)

Both compression and scraper ring gaps should be
between 0003 in. and 0006 in, (0-76 mm. and
0-152 mm.) when fitted (butt jointed rings), and

AIR COMPRESSOR —TO

Withdraw the driving gear and housing from the
crankshaft,

Should it be necessary to renew the crankshaft
rear bearing, it should be withdrawn using a suitable
withdrawal tool.

To dismantle the cylinder head.
Remaove the inlet manifold,

Unscrew the delivery valve caps. withdraw the
valve springs and discs.

Unscrew the delivery valve seats using a special
tool oblainable from the manufacturers.

Withdraw the inlet valve spring keepers, using a
special tool obtainable from the manufacturers, then
remove the valve springs and discs.

ASSEMBLE.

betwzen 0002 in. and 0°004 in. (0-5¢ mm. and
0-101 mm.) when fitted (scarf jointed rings).

Butt and scarf jointed rings may be used together
on the same piston.

If the connecting rod bhig-end bearings are re-
metalled, care must be taken to maintain the bear-
ing centres at 4+123 in. to 4127 in. (104:72 mm, to
104-83 mm.),

The rear main bearing should be washed out 1n
paraffin and then checked for smooth running and
absence of slackness. Renew il necessary,

Before assembling ensure that all working parts
are lightly smeared with elean engine oil.

Insert the connecting rod and piston assemblies
through the tops of the cylinder bores.

If the crankshaft rear bearing has been removed
it should be fitted to the crankshaft.

Fit the crankshaft to the drive housing, fitting also
the driving gear during the operation, and secure the
gear with the nut, washer and split pin.

Fit the crankshaft into the crankcase and secure
the drive housing to the crankcase with the nuts and
Grover washers; ensure that a new joint is fitted
between the faces,
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Fit the crankshaft rear end cover and secure it
with the set-screws and Grover washers.

Fit the connecting rod bearings 1o the crankshaft
and fit the end caps ensuring that they are fitted as
marked on dismantling (see Section K73) and secure
them with the nuts and split pins.

Temporarily fit the drive housing end cover (see
Section K72 on shinuming for backiash).

Sect. K75.

Fit the boltom cover with a new joint and non-
hardening jointing compound: ensure that a new
oil sealing ring is fitted to the oil return connection,

If the valve discs are ndged or distorted they
should be renewed and the valve seats relapped.

Check the free length of the delivery valve springs;
these should be 1-109 in. (28:-169 mm.) if less than
1-062 in. (26975 mm.) they should be renewed.

ENGINE SPEED INDICATOR GENERATOR

— DESCRIPTION.
{See Fie, 72).

Smith’s Type MDG.

The generator is mounted on the engine bevel gear
housing and is gear driven by the fuel-injection
pump bevel gear.

=

Its purpose is to record electrically the engine speed

Sect,. K76.

by means of an indicator mounted on the driver's
control table.
For specification of the generator see Section K2.
Should failure occur in the generator it is
recommended that the unit be returned to B.UT. for
overhaul,

ENGINE SPEED INDICATOR GENERATOR

—TO REMOVE AND FIT.
(See Fig. 72),

To Remove,

Disconnect the batteries by means of the isolating
switch situated in the electrical control box adjacent
to Number | engine.

Remove the terminal box cover and disconnect the
leads: mark the leads to ensure that they are con-
nected to the correct terminals when refitting, then
withdruw the leads from the terminal box.

Refit the terminal box cover.

Unscrew the nuts securing the generator to the
engine bevel gear housing and remove the generator.
Retain any shims fitted between the generator and
the bevel gear housing.

To Fit.

Reverse the procedure for removal noting the
following:

Ensure that there is a backlash between the tecth
of the fucl-injection pump drive bevel gear and
the gencrator bevel gear. This is obtained by
fitting shims between the joint faces of the bevel

gear housing and the generator (for the correci
amonrt of backlash see Section K77).

Fig. 72, Engine speed indicator gemerator—with cover
removed.
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Sect. K77. CLEARANCES, STANDARDS. OVERSIZE AND

UUNDERSIZE PARTS, ETC.
CLEARANCES (when new),

Clearance.
Unil. Component, Tnches, Millimerres,
Moaximuem, i M. Muaximuni, M.
DIAMETRICAL CLEARANCES.
| 7 Crankshaft and Main Bearings :—
All Standards—All Copper-lead Lined. . . 0007 0-004 0-180 0-102
BEARINGS Crankshaft and Connecting Rod Big-end Hc'mng*; -
4 All Standards i 0-0047 0-0034 0120 0087
Gudgeon Pin and Connecting Rod Small-end B-wnnzh 0-0020 0-0010 0-05] 0-026
| Giudgeon Pin and Piston i . . i 0-0003 0-00025 00127 0-006
Interference Interference
CAMSHAFT | Camshalt and Bearings (Front und Rear) .. . 00045 0-0032 0116 (082
[ Cylinder Liner and extreme Top of
PISTONS J  Pistan . - Wellworthy 0042 | 0-038 1-080 0-979
']Cvlmm.r Liner 1l|'|l| H-t,llll;l:l[‘l |_|I Piston
Skirt . Fi B o Wellworthy * 0012 0010 0510 0-260
VALVE " Valve and Valve Guide (Inlet and Exhaust), , . 00045 0-0022 0115 0-055
GEAR < Valve Tappet and Crankease .. i “ i 00042 0-002 0-107 0-051
| Rocker Shaft and Rocker Bearings . - . 0-0035 0-0008 | 0085 0-019
OIL PUMP il Pump Body and Outside of Qil Pump Gears . 0007 0-0045 | O 150 0115
CRANKSHAFT | Rear Qil Seal ., Vi ; i W o218 0-0163 | 0551 0-414
- SIDE, AND END CLEARANCES.
CRANKSHAFT | [ Crankshaft End Floai {governed by No. | Main Bearing))  0'0083 0-0031 0210 0-080
AND < Crankshaft and Connecting Rod Bng-end Bﬁmngﬂ
BEARINGS || All Standards . 0010 0-007 0-254 0178
( Piston Rings and Grooves (— ' '
PISTON | Top Compression Ring .. Lo Wellworthy 0-006 | 0-D0E 0152 0115
AND 2nd and 3rd Compression Rings .. Wellworthy TR L0004 0 14 | 0102
RINGS |7 Scraper Rings . . . Wellworthy 0:[055 0004 O 14t 0102
Pistan Ring Gap (Other Rmy,_: . : 0022 0015 0-559 0:381
| Top Compression Ring Gap (Chromium Plated) | 0027 0-020 (0686 0-50%
OIL PLMP | Qil Pump Gears and Oil Pump Body Facing . 0004 0-000 0-102 EVET
CAMSHAFT Timing ldler Gear | oo1s [ 0-010 i 0381 0254
| 1
! Bw}('I{[.ASH OF GEARS.
OIL PLUMP Crankshalt Driving Gear and Oil Pump ldler Gear® (KRR 0003 0-127 0076
Qil Pump [dler Gear and Qil Pump Driving Gear® 0-004 0-007 0-229 0178
CAMSHAFT Camshalt Driving Bevel Gear and Fuel-injection
Pump Driven Bevel Gear .. = ; h 0-003 0002 0-076 0051
AIR Compressor Drive Gear and Engine Timing Gear . 0003 0-002 0-076 0-051
COMPRESSOR |
ENGINE ‘iPhEDJ il
Fuel-injection Pump Drive Bevel Gear and Enth ) - i
([?ZE:E(R:‘J]%]:! ]u Speed Indicator Generator Bevel Gear A (| 0003 0-002 I 0076 0-051
RIGHT-ANGLE | Input Shaft and Qutput Shaft Bevel Gears . . i 0-00& 0-004 0152 Q-102
FAN DRIVE
|

* Oval piston on this dimension.  Dimensions given are ut righl angles 1o gudgeon pIn xS,
* Axial backlash on these gears.
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STANDARDS.
CRANKSHAFT.
Diameter.
Standard. Undersize, Main Journals, Crank Pins.
. Maxinmm., | Minimune, ) Muaxirmien. ‘ Minfemiem.
|
Plan o 94-975 mm. 94-945 mm. 74:99 mm. 7497 mm.
3:7392 in. 3-7380 in. 29524 in. 2:9516 in.
Ind 055 s 94-475 mm 94 -445 mm. T4-49 mm. 7447 mm.
- ) 37195 in. [ 3-7183 in. | 29327 in. 2:9319 in.
; 93975 mm. 03945 mm. 7399 mm. 7397 mm.
g 10 mum, 36998 in. 3-6986 in. 2.9130 in. 29122 in.
893328925 in.—
z 72799 mm. 72-97—min—
T8 —mmnr; T2
27853971, 2285
Note.—All journal radii = 3 mm.

All crank pin radii = 5 mm.

CRANKSHAFT MAIN BEARINGS. |

| Nominal Dimensions of Precision Bearings which only require fitting ufier the

erankshaft has been ground to swit the required standard.
Standard. Ulndersize. (
| Maximum. Minimum.

(Plan — 05-123 mm. = 37450 in. 95:072 mm, = 3-7429 in.

2nd 0-5 mm. 94-623 mm. — 3:7253 in. | 94-572 mm. = 37233 in.
| 3rd 10 mm. 04123 mm. = 37056 in, 94-072 mm. = 3-7036 in.
deh | LS mm 03:623 mm—— 368500 03:572 mm. — 346838
I:&th._r__lém G2+p23-mms — 3605 b | 02572 mm:— 36445

CONNECTING ROD REPLACEMENT BEARINGS.

Bore in connecting rod (o ~ominal Diameter stated below with Clearance between

Standard. Lindersize. Bearing and Shaft as given in the table at the beginning of this Section,
1 S—
Plan — 75-0 mm. = 2-9528 in.
2nd 0-5 mm. 74:5 mm. = 2-9331 in.
ird 1:0 mm. 74-0 mm. = 2-9134 in.
4th — -3 mm. 735 mm 2-893F T
Sth . LT 130mm, = 2°8 740
Sth——1T—2~T T, F2=51mm, = X

Big end and small end centres 290 4 0:05 mm.
= 11-417 in, -+ 0-002 in.

Note.—3rd Standard bearings make Plan, 2nd and 3rd Standards.
6th Standard bearings make 4th, 5th and 6th Standards.
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CYLINDER LINERS,

The cvlinder bores ure fitted with renewable dry

Cylinder Liner Bores—{Standard).

liners. When the liners need renewing, the engine
casing should be returned to a Service Depot of

British United Traction in exchange for an engine

casing fitted with new liners.

Dia. after Honing.

Maximurm.

Mingmm,

or 5-11

130038 mm.

896 in.

130-013 mm.
or 51186 in.

PISTONS.

Make of Piston.

._P;Imlltl to Gudgeon Pin.

Skirt Diameter al bottom of

Piston when mew.

At Right Angles to Gudgeon Pin.

Maximum. Minimum. M i, M inirmuri.
Wellworthy 129-66 mm. 129-63 mm. 129:75 mm. 129-73 mm.
5-1049 m. 5.1039 m, 5-1084 in. 5:-1074 in.
OVERSIZE AND UNDERSIZE PARTS.
Inside OQutside [
Part. diameter. diameter, _ Remarks.
: BN — i - Cylinder liner must be bored
Piston 130:5 mm. nominal 2
T pe—— and honed to give the clear-
ance stated in the table above.
Piston ring, com- a et ; gl
pression 130+5 Width 0-125 in., 0-145 in. or
. 1310 w1l [FO-165 in.
Piston ring, scraper | 1305 [ RRomuR
= - I31-DJ
B an . : achining allowance in bore
Crankcase rear oil | Magchini . A : h‘.
oy 99-35 _ for machining in line with
e o ' ) main bearings.
Main bearings B
Plan 95-097 mm, |
2nd Standard 94-597 mm. | | No machining is necessary
3rd Standard 94-097 mm. rwhcn fitting these bearings.
41h Standard 93-597 mm.
5th Standard 93-097 mm. -
6th Standard 92.597 mm. | - -
Connecting rod bear- + 009 mm. | N
; 74-5 =
ings + 0077 mm.
7800 T 0-050 mm. -
5 gig’égmm' Finished machined and litted
735 T e . = >to connecting rod ready for
| + 0077 mm, assemhly.
730 t 0-090 mm. —
T+ 0077 mm.,
725 + 0-090 mm. -
+ 0°077 mim, J
Connecting rod bush 440 T 0-602 mm. S 0-082 mm Bore in position
+ 0300 mm. | -7 - 0070 mm. | + 0-027 mm.

450 + 0-008 mm.
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Over and Undersize Parts (continued).

: Inside Outside
Part. diameler, diameter.
Connecting rod bolt -- 05 +0-001 in.

L (000 in.
2-418 + 000075 in.| —_

|

|

Camshaft bearing

+ 0280 mm,

Valve guide (inlet | —
13 +0-273 mm.

and exhaust) [

Valve seats (inlet and — -
exhaust) |

,

kb
I r
|

Remarks.

Cumshalt bearing journal must
be ground to give the clearance
stated in the table at the begin-
ning of this Section.

To be fitted to cylinder head
after machining (see note below).

Note.—For lurther details sce

B.U.T. Service Bulletin Number 8.

Sect. K78. DIMENSIONS OF SHIMS AND
DISTANCE WASHERS AVAILABLE.
Part. Thickness. | Remarks.
Shims:;— J 0-005 in, (0127 mm.) For use after top face of
Cylinder head!/ 4 000010, (0254 mm,) cyvlinder block has been
Engine casing ] 0020 in. (0-508 mm.) * fMlashed.”
0Oil scavenge J 0-005 in, (0127 mm.)
pump suction pipe’ 1 0010 in. (0254 mm.)
Oil pump body 0020 in. (0-508 mm.)
Frant connection | 0003 ins (0-127 mm.)
to oil punip ¢over -010 in. (254 mm. )
015 in. (0381 mm.)
Timing idler | O-01Rin. (0-457 mm.)
wheel spindle | 0036in, (0-914 mm.)

Oil delivery pipe
connection /il

pump body

Engine speed
indicator

[ 0005 in.
< 0010 in,
| 0:032in.

[ 0005 in.

(0127 mm.
(0245 mm.)
(0813 mm.)
(0051 mm.)
1
)
!

Bush and seal © 0002 in.
housing/Bevel 1003 in. (0076 mm,
eear housing . 0015 in. (0-381 mm.

(0127 mm.

generator to bevel | 001000, (0254 mm.)
drive housing o 030 0n. (0-762 mm.)
Right-angle Fan 0003 in, (0076 mm.)
drive input shaft 005 in. (0-127 mm.)
’ housing and ball || 0010 in. (Q-254 mm.)
bearing housing
Compressor | 0002 in. (0051 mm.)
housing o engine |~ X003 in. (0076 mm.)
cusing l 0006 in. (0-152 mm.)
01l pump driving 0-010 in. (0-254 mm.)
spindle i 0:003 in. (0-076 mm.)
0:002 in. (0:051 mm.)
Engine snubber [ 0128 in. (3-251 mm.)
bracket. bulfer | 1 0028 in. (0711 mm.)
Distance washers:— [ 0022 in. (0-559 mm.)
Valve rocker J 0048 in. (1-218 mm.)
arm ] 0081 in. (2:032 mm.)

i S ST S RS I ———
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Sect. K79. TORQUE SPANNER LOADINGS.

If torque spanners are available the more important nuts and bolts should
loads given in the following table.

be tightened to the

Torque
Part. =

Ib. ft.
Main bearing set-screws ; 160
*Connecting rod bolt nuts : . 80
Cylinder head stud nuts . e 90
*Flywheel bolt nuts .. . 80

Fuel-injection pump delivery valve holders (" N7
type pumps) ; - . . 36

Kg. M,
22+]
110
12-4
110

59

+ Note,—Should the split pin hole not align after
tightening these nuts to the specified torque given
above, the nut may be tightened to the next slot for
insertion of the split pin.

Parc B35 300 H. & C |1.58
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Sect. M1

FLUID COUPLING—DESCRIPTION

(See Fios, | and 2)

The fluid coupling fitted lo both A- and L-type
engines consists in each instance of two main parts;
the rear casing which is secured 1o the engine flywhee
{which in turn is secured to the crankshalt); and the
runner, which is free to rotate within the outer
casing (formed by the flywheel and the rear casing)
and is coupled to the joint flange of the freewheel
unit,

The rear casing and the runner are each provided
with a series of pockets separated by radial-webs
formed on their inner surfaces.

The runner shaft which is bolted to the runner is
located in two bearings. one of which s fitted in the
Mywheel and the other in the rear casing. The fly-
wheel or spigot bearing is located dircet into the
Mywheel bore on the A-type engine, whereas on the
L-type engine this bearing 15 carried in ils own
housing which in turn is setserewed to the flywheel,

A self-adjusting  bellows-tvpe packless gland oil
seal 1s fitted to the outer side of the rear casing.

Sect. M2 FLUID COUPLING MAINTENANCE

The following points require attention at intervals quated in Railway Standing Instruetions.

1 Check the ail level in the Nuid coupling and top-up il required (see Section M4),

2 Check the runner shaft bellows gland lor oil leaks (see Section M3),

FLUID COUPLING BELLOWS GLAND—-TO RENEW
To Fit

Reverse the procedure given for removal, noting

Sect. M3

To Remove

If the bellows gland is found to be leaking it should
be renewed as follows:

1. Drain the coupling (see Section M4).

2. Disconnect the freewheel unit from the coupling
flange on the runner shaft,

3.  Remove split-pin, nut and washer, and draw the
coupling flange off the runner shaft with a suitable
withdrawal tool.

4. Break locking wire and remove selscrews securing
the oil seal to the rear casing,

5. Remove the stilfener ring, joint, bellows gland.
adapter ring together with joint, and the rubbing
ring. On the L-type enging a distance-piece has
to be removed first before the rubbing ring can be
taken off the shaft.

Care must be taken when handling the bellows
gland oil seal.

It is important that the bellows and the highly
polished faces of the rubbing ring and the bellows
gland seal ring are not damaged: the slightest scratch
across these faces will destray the efficiency of the seal.

the following points:

1.  Smear with non-hardening jointing compound the
abutting faces of the adapter ring and bearing,
rubbing ring and coupling flange and the
abutting faces of the rubbing ring, spacer and
coupling flange in the case of the L-type engine.
Also smear the splined end of the runner shaft
and the abulting faces of the coupling retaining
washer and nut.

2. Smear the polished joint face of the seal with
clean engine ml.

3. Fil a new paper joint between the adapter ring
and the flange of the oil seal and between the
abutting faces of the adapter ring and bearing.

MNote.—It is important that the rubbing ring be
assembled with the polished face towards the splined
end of the runner shaft, and on ne account must
jointing compound be allowed to come inlo contact
with this polished face and its mating face.

4, Fit the coupling flange to the runner shaft and
connect the freewheel

5. Fill the fluid coupling with @il as described in
Section M4,

Lio3sH
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1. DRIVING MEMEER,
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. BELLOWS GLAND.

Fig. 2. Section through fluid coupling (A - type).
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Sect. M4
To Drain the Fluid Coupling

To drain the fluid coupling turn the engine with a
suitable lever until one of the plugs (there are four on
the L-type engine and three on the A-type engine) in
the rear face of the coupling is at the boltom. Remove
the plug and allow the oil to drain into a suitable
receptacle. To allow the oil to drain away quickly on
the L-iype engine the top plug may be removed.
Replace this plug when draining has been completed.

Ta Fill or Top-up the Fluid Coupling

Turn the engine as previously described until the
filler plug hole is at the top.

FLUID COUPLING—LUBRICATION

Using a suitable funnel, pour oil into the coupling
up ta the level of the Rller plug hole, ensure that the
copper washer is in position on the plug and then refit
and tighten the filler plug,

The capaecities of the two tvpes of fluid couplings
arc as follows:

Total capacity, 4! gallons
(20,5 litres).

A-lype engine ..

Total capacity, 4} gallons
(19.3 litres).

L-type engine ..

Use engine oil only.

Fig. 3. Exploded view of fluid coupling (L - type).

). RUNNER. 7. REAR CASIMNG.

1. BAFFLE PLATE, B. PLUG.

3. BOLT 9. BEARING,

4. RUNNER SHAFT. 10. DISTAMCE FPIECE.

5. BOLT. 1l. COUPLING FLANGE,
é. FERRULE 1. WASHER.

3. NUT. 1%, STIFFEMING RING
4. QILSEAL. 0. SETSCREW.

5. RUBBING WASHER. 1l. TIRCLIP,

& SPACER RING.

7. JOINT.

8. JOIMT,

Lioyss
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Sect. M5 FLUID COUPLING—TO REMOVYE AND FIT
(See Figs. 1 and 2)
To Remove the spigot bearing using suitable pliers and
extractor.
1. Drain the fluid coupling (see Section M4). 6. Remove the nuts from the bolts securing the
2. Disconnect the freewheel unit at the joint flange EY“T:"-'UE to the crankshaft flange and lift off the
at the rear of the fluid coupling. ywheel.
I ) 3t d . 7. Remove the outer race of the spigot bearing from
| 3, Rumo.\.f-..: selscrews from aroun the outer edge of the flywheel bore. On the L-tvpe engine, how-
the flywheel rim. ever, this outer race is located within ils own
4. ‘Withdraw the runner shaft together with the rear housing, which in turn is setscrewed to the
casing and runner, Holes, tapped £in. B.S.F. are flywheel,
| provided for jacking screws. The inner race and I
rollers of the spigot bearing will be withdrawn I'o Fit
with the runner shalt and the bearing outer race Riiee v T e L g e
will remain within the flywheel bore. S REInR. (LHE - BIRRCQHES TRE TemIONAN: NaUng ihe
following points:
It 15 advisable t-:3 plalcc a fultafble |'c?cptaclc 1. Ensure that a paper joint and sufficient non-
beneath }h? 1lﬂu1d f‘fD“phng b.l"rura.l CATTYINE F"_“l hardening compound is used on the joint between
the abu"’_‘: 'nhlr“mlm!' as :11 q"""!“?' of oil still the rear casing and the flywheel so that a
remains in the coupling after draining. perfectly oil-tight seal is obtained,
5. Remove the circlip from the end of the runner 2, Refill the fluid coupling with oil as described in
shaft and withdraw the inner race and rollers of Section M4,
|
Fig. 4. Fluid coupling in pesition, shown part cut away,
lafegsh

e
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Sect, M6

FLUID COUPLING—TO DISMANTLE AND ASSEMBLE

{See Figs. | ond 2)

To Dismantle

1.

Remove the fluid coupling as described in
Section MS5.

Remove the bellows gland as described in
Section M3.

To remove the rear casing from the runner shalt
use a lead hammer on the splined end of the
shaft. The bearing can then be removed if
required,

4, Remove the bolts securing the baflle plate to the
runner and remove the baffle plate.

5. Remove the bolts securing the runner shaft to
the runner and scparate the parts,
To Assemble

Reverse the procedure for dismantling. making
special note of the instructions given in Sections M3
and M3,

Liogs!
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GEARBOX
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MOUNTING
INTERN

sECUND GEAR
TRAIN

EXTERNAL

BAND V-BELT PULLEY ON

OQUTPUT COUPLING

PAPER ELEMENT DIRECT DRIVE
FILTER CLUTCH

FLEXIBLE
CIL PIPING

AUTOMATIC

ADIJUSTER
INPUT
COUPLING
V-BELT PUMP TOP SPEED PISTON BRAKE AlIR UNION
GROOVES DRIVING GEAR CYLINDER C:l.l:lcl;chKER

Fig. 1. The Gearbox.
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Sec. S1 GEARBOX—DATA
(TYPE R.14)
Type .. .. " Epicyclic gearbox, 4 forward speeds
Gear Ratios Ist speed 4.28:1 3rd speed 1.59:1
2nd speed 2.43:1 4th speed 1.1

Rotation:  Clockwise looking on input end

Mounting: Independent mounting using bearer brackets
Operation: By air pressure at 65 Ibs./sq. in. <4 241bs.
Oil Pump: Gear pump driven from input shaft

Brake Setting Gauge Dimensions

First Speed : 1.30

Second Speed : 1.30

Third Speed 1.45
Sec. S2 GEARBOX—=DESCRIPTION

(See Figs. 2 & 4)

The gearbox is a' four 'speed 'independently whilst an air piston working in a cylinder integral
mounted unit in which three gears Ist, 2nd with the front cover is used to apply the direct
and 3rd speed are provided by means of drive top gear clutch.
compounded epicyclic gear trains, The direct
drive top gear is obtained by means of a
multi-plate clutch.

When the change speed selector lever is moved
into a gear engaged position, air flows through an
electro-magnetic air valve and air restrictor (if

All four gears are air-operated each being pro- fitted) into the cylinder required. When a different
vided with a separate cylinder. For the reduction gear is selected the air pressure is transferred to the
gears, air pistons working in cylinders mounted on newly required cylinder, the air restrictors control
the bottom cover are used to apply band brakes, the flow of air as the changeover is effected.
Sec. 53 GEARBOX—BRAKE OPERATION

(See Figs. 3 & 4)

The brake mechanisms in this gearbox are used When a gear is engaged, the appropriate brake
to bring into operation the reduction gears (Ist, grips the brake drum bringing it to rest, thus
2nd and 3rd speed) one band brake being provided providing a reaction so that power is transmitted
for each. to the gearbox output shaft.
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FEATURES OF THE BRAKES
(See Fig, 4)

A band brake consists of two concentric bands
whose friction linings are situated side by side.
The outer band when constricted by the brake
mechanism closes the inner band, both linings
being brought into contact with the brake drum.

By using suitable anchorages for the inner and
outer bands, the brake is balanced so preventing
the shafts and bearings from being subjected to
any load arising from the application of the
brakes.

The brakes are centralised about the drums in
such a manner as to prevent them rubbing when
in the “*OFF™ position.

The brake linings are made of a material suitable
for working in oil which is extremely hard wearing.
It is inevitable, however, that some wear will take
place in time, and this is corrected by the Auto-
matic Adjuster Mechanism (See Fig. 5) which
keeps the brakes constantly at their correct setting.

OPERATING SEQUENCE OF THE BRAKES
(See Figs. 3 & 4)

The sequence of operation during brake appli-
cation is as follows:—

When the change speed selector lever is moved
into a gear position, air is admitted to the cylinder,
forcing the piston (22) upwards. This movement
applies an upward force to the thrust pad (12)

which pivots about its knife edge on the hooks,
thereby raising the adjuster mechanism (7, 8, and 9)
and with it the pull rod (11). Since the pull rod is
attached to the lower end of the outer band (3)(the
upper of which is anchored by the hooks) this
action constricts the brake band.

Fig. 3. Section through Ist Speed Band Brake. (Brake On)
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Fig. 9. Section through the 1st Speed;Band Brake, (Bruke OfF)
1. LINK FIN 7. AUTOMATIC ADIUSTER MUT 13, CAM ROLLER RACE 19, MSTOM SPRING
1 CEMNTRALISER SPRING 8. AUTOMATIC ADIUSTER/SPRING | 14 CAM ROLLER PIN 200 SEAL
3 BRAKE BAND ASSEMBLY o ADIUSTER! TABLE 15. OPERATING LEVER 21, CYLINDER LINER
4, LOCKNUT 10, TAIL PIN 16, SHAFT {long) 72, PISTOMN
5. ADIUSTER SCREW 11. PULL ROD 17. BEARING PIM, DOWYEL, CIRCLIF 23, SEAL
& ADIUSTER RING 12. THRUST PAD 18, PISTOM ROD 31 ov RING

ADJUSTER
SCREW

_______ ADJUSTER
NUT
LUk

ADJUSTER
SPRING

ADJUSTER

L J RING

%TA[L PIN

Fig. 5. Operation of the Automatic Adjuster.
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See. S4

GEARBOX—AUTOMATIC ADJUSTER

(See Fig. 3)

This is a device for reducing the effective length
of the pull rod and thus taking up the extra move-
ment caused by the wear of the brake linings; there
is one set per reduction gear train.

The height to which the thrust pad is allowed to
swing determines the grip of the brake, and the travel
of this thrust pad is governed by the automatic
adjuster nut.

Wear on the brake linings will allow the thrust
pad to move higher. When this happens the

Sec. S5

automatic adjuster ring striking the adjuster
screw will be rotated anti-clockwise. The ad-
juster ring is pinned to the spring in such a way
that this action loosens the spring from contact
with the adjuster nut. When the brake ap-
proaches the “OFF" position the rear portion of
the adjuster ring strikes the tail pin. The ad-
juster ring now rotates in a clockwise direction
taking with it the adjuster nut which is thereby
screwed down, taking up the movement caused by
the wear of the linings.

GEARBOX—TOP SPEED CLUTCH OPERATION

(See Fig. 6)

Air is admitted to the cylinder (1) forcing the
piston (3) to act through the lever (5) to move the
trunnion ring (7) with bearing housing (6) and
bearing against the clutch sliding panel (8). This
then moves forward under pressure to lock the

KEY TO MUMBERS:—

CYLIMDER

CYLINDER COVER
PISTOMN

SEALS

OPERATING LEVER
BEARING HOUSING
TRUNMION RING
SLIDING PAMEL
CLUTCH PLATE (OUTER)
CLUTCH PLATE [INMNER)

et i L e I A S E B

-
(=]

Fig. 6. Top Speed Clutch Actuation.

clutch plates (9) and (10) together, the running gear
then revolving as a whole.

The top speed clutch needs no adjustment since
wear on the clutch plates is compensated by in-
creased travel of the operating piston.

PG
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See. SO

At all times when the gearbox is in use, correct
air pressure (65 Ibs. - 24 Ibs. persq. inch) MUST
be maintained.

GEARBOX—AIR PRESSURE

This 1s essential because AIR PRESSURE
ALONE holds the friction surfaces of brakes and
clutch together and prevents them from slipping.

Sec. ST GEARBOX—PRINCIPLE OF OPERATION
(See Fie. 7)

Planet

Planet

Carrier

i DIAGRAMMATIC VIEW OF A SIMPLE
Sun EPICYCLIC TRAIN, WITH THE BRAKE

Wheel

Flanees

DIAGRAMMATIC VIEW OF A
SIMPLE EPICYCLIC TRAIN, WITH
THE BRAKE APPLIED. Brake

Strut

Fig. 8.

There are in this gearbox three gear trains each
composed of the parts shown on Fig. 8.

With Ist gear engaged the brake holds station-
ary the annulus Al, so that revolution of the sun-
wheel S1, which is connected to the driving shaft,
causes the planets Pl to roll round the internal
teeth of the annulus, taking with them the planet
carrier Cl in the same direction as the driving
shaft, but at a lower speed.

With the 2nd gear engaged, the annulus A2 of
the second gear train is held stationary, thus speed-

Diagrammatic View of Epicyelic Gear Train.

ing up the Ist gear annulus through its intercon-
nection with the 2nd speed carrier.

A similar speeding up of the Ist and 2nd gear
annuli is brought about by holding stationary the
3rd gear sunwheel, causing the 3rd speed planets to
rotate round the sunwheel.

Top gear is obtained by means of a plate clutch
which, when engaged, connects the 3rd speed
sunwheel to the st and 2nd gear sunwheel, thereby
locking the whole assembly, and giving a direct
drive.
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Sec. S8

Lubrication is provided by a gear type pump
mounted on the front casing, the flow of oil passes
through an external pipe and filter, to an oil muff
where it is delivered to the gear trains and bearings.

The gearbox requires approximately 24 gallons
of oil.

The base lubricant should be 1009 mineral oil
of high quality possessing a high resistance to
oxidation and a natural viscosity index of not less
than 90,

When tested by LP.114/55T the increase in
acidity of the oil must not be greater than 0.1
milligramme KOH/gramme. In order to meet
this clause and ensure satisfactory operation in
service it is advised that oxidation inhibitors are
included in the formulation.

The oil must also contain additives against
corrosion and preferably in addition it should
contain additives against frothing and must be
consistent with the requirements of a high quality
turbine lubricant.

The viscosity of the lubricant shall also conform
to the following requirements:—

See. S9

Daily.

1. Check oil level with the dipstick, top up if
necessary. Excessive leakage should be
traced and corrected.

Every 3000 miles.

1. Check upper piston seals for oil leakage by

removing gearbox cylinder drain plugs
(one gearbox at a time) and selecting each
gear in turn. If oil is blown out replace
leaking piston seal.
The free flow of air indicates clear supply
pipes. If the low is unduly restricted clean
air restrictors (if fitted) in gearbox air inlet
unions and supply pipe if necessary.

2. Check lower piston seals for air leakage by
engaging each gear in turn. Leaking air
can be detected escaping from gearbox
breather. Replace seals which leak.

3. Thoroughly clean top of gearbox and re-
move inspection cover,

GEARBOX—LUBRICATION

Fig. 9. The Oil Pump.
Climate Tﬂnperare
Redwood No. 1
Viscosity at 140°F. 100-130
Oil Changes

First change 1,000 then every 30,000 miles.
This applies also to reconditioned gearboxes.

GEARBOX—ROUTINE ATTENTION

Ensure that main air reservoir pressure
does not fall below 75 lbs. per sg. inch
during the following tests. Engage each
brake in turn and check that appropriate
setting gauge (Figs. 13, 14) will enter. (Note,
clearance up to 4" is not abnormal, as the
mechanism will not move so far when the
brakes are engaged in this manner, as
they will when under load.) If the gauge
will not enter (see Section §14),

4. Check that brakes are still serviceable.
(Relining is necessary when the top faces of
the adjuster nut and pullrod coincide).

Every 6000 miles (in addition to the foregoing).
I. Check filter element and renew if choked or
damaged. Clean filter, bypass valve.
Every 30,000 miles (in addition to the foregoing).
1. Drain gearbox and refill with new oil.
Every 150,000 miles,
I. Remove gearbox for compleie overhaul,
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See. S10

GEARBOX—SERVICING THE AIR PISTONS

TO REMOVE AND REPLACE 1st, 2nd & 3rd SPEED PISTONS
(See Fig. 10)

Remove the nuts which secure the cover
plate to the bottom cover, and allow
the cover plate to come away under

the pressure of the piston return springs.
Remove the gasket. As considerable oil will
be released (from cylinders only) provision of
an adequate tray is advisable.

Remove the pistons and springs.
Wash all components in paraffin, drain and
immerse in clean oil.

Carefully examine both seals and renew if
hardened, or having worn or cracked

lips. Fit new seals by stretching them over
the flanges on the pistons the grooves to be
facing outwards when in position.

Inspect “O" ring seals (item 24 Fig. 4) at base
of liners, and renew if hardened.

Insert each springand piston, etc. into its cylin-
der (taking care not todamage the seal lips) until
the top flange has entered, and tilt the piston
to retain it until the other pistons are fitted.

Replace the cover plate and gasket, secure
with nuts and washers.

TO REMOVE AND REPLACE 4th SPEED PISTON

Remove the cover and gasket, the piston
will emerge under |pressure ‘ol the piston
return spring.

Inspect “O™ ring seal at base of liner and
renew if hardened.

Wash the components in paraffin, drain and
immerse in clean oil.

Replace parts and sceure with nuts and
washers.

i1

i

il

e

=,

Fig. 10.

Removing the Cover Plate (1st, 2nd & 3rd Speeds).
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See. S11

GEARBOX—RENEWING INPUT SHAFT OIL SEAL

(See Fig. 2)

(Note—A new sealing washer (65), washer (66)
and split pin (67), should be available.)
Remove the cardan shaft and freewheel
complete, and all other drives taken from the
gearbox input coupling.

Locally clean front face of gearbox including
oil seal housing and coupling.

Engage third gear to lock input shaft.

Remove split pin (67) (taking great care not to
damage screw threads of input shaft), nut (68),
washer (66), and sealing washer (65).

Remove set screws (70) with spring washers,
using special extractor tools—part number 374285,
Remove coupling (63) complete with oil seal
housings (61).  As the withdrawal proceeds tap
the end of the input shaft (64) back through the
coupling.

With coupling flange downwards, adequately
support oil seal housing (61) and press coupling (63)
out of bearing.

Remove faulty seal from housing (61). Cleanthe
seal housing joint face. - Wash the seal housing
and coupling in paraffin and drain. Clean the
exposed parts of bearing housing (69), taking care
to exclude any foreign matter from the bearing
race.

See. S12

Lay the seal housing on the bench with the joint
face uppermost and with great care drive the oil
seal (with the garter spring uppermost) into
position.

Pack the space between the two sealing lips with
medium grease.

Ease the oil seal in its housing on to the coupling.
Press the bearing (and bearing housing) home on
to the coupling,

Clean the gearcase face taking care to prevent
foreign matter entering the gearbox.

Lightly smear with a suitable shellac jointing
compound the joint faces of the gearcase and
mating face on bearing housing.

Slide coupling onto shaft, lining holes (note these
are unequally spaced) in gearcase and flanges.
(The extractor tools may be screwed into gear-
case to facilitate this assembly.)

With a thin blade apply a suitable shellac jointing
compound to the faces of oil seal and bearing
housings.

Securgwith bolis and washers. Fit sealing washer
(65) (new), washer (66) (new if rubber seal has
hardened), nut (65) and split pin (67) (new).

Release 3rd gear.

Replace belt drives and cardan shaft.

GEARBOX—RENEWING OUTPUT SHAFT OIL SEAL

(See Fig. 2)

(Note a new O ring (31), washer (33) and split pin
(32) should be available.)

Remove the cardan shaft and belt drives (if fitted).
Engage Ist gear.

If no pulley is fitted clean the rear face of gearbox
including seal housing and coupling.

Remove split pin (32) (taking great care not to
damage screw threads), nut (34), washer (33) and
*O ring (31).

Coupling (and pulley if fitted) can now be with-
drawn (note the inner race of roller bearing (35)
will come away with coupling flange.)

Remove nuts (27) and spring washers, and with-
draw the oil seal housing (28).

Remove faulty seal, clean joint face and wash the
seal housing in paraffin and drain.

Clean joint face of bearing sleeve (24) (in gear-
case), taking care to exclude any foreign matter
from the shaft splines and bearings.

Lay the seal housing on the bench with the joint
face uppermost and with great care drive the oil
seal (garter spring uppermost) into position,

Pack the space between the two sealing lips with
medium grease.

Lightly smear with a suitable shellac jointing
compound, the joint faces of the bearing and oil
seal housing,

Secure oil seal housing with nuts and washers.

Replace coupling (and pulley if fitted).

Replace “*O", ring washer, nut and split pin.

Release st Gear.

Replace belt drives (if fitted) and cardan shaft.
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Sec. S13

GEARBOX—OIL FILTER

(See Fig. 12)

The filter assembly consists of a sump (3)
positioned by a centre bolt (5) to a filter head (1).
The bolt screws into a centre tube which is locked
in the filter head and retains an element guide.
The sump beds on a seal (2) carried in a groove
formed in the filter head. The lower end of the
centre bolt is fitted with a spring (8), washer (11),
gasket (12) and a lower element guide (7) retained

by a circlip (6). The base of the sump has a re-
inforcing plate (9) bored to accommodate a seal
(10). A filter element (4) is assembled in the sump
between the upper and lower element guides.

The filter head is formed with inlet and outlet
passages and bored to receive a relief valve which
consists of a spring (13) and ball valve (15) retained
in the bore by a threaded body (14).

RENEWING THE FILTER ELEMENT
(See Fig. 12)

1. Clean the exterior of the filter assembly before removing the sump.
2. Unscrew the centre bolt (5) and withdraw the sump (3) and filter element (4) from the head (1});

remove the element from the sump.

3. Thoroughly clean the interior of the sump and ensure that the seal (2) is in good condition and cor-

rectly assembled in its groove in the filter head.

4. Place the new element in the sump so that it rests on the lower element to the filter head ensuring that

the former seats squarely on the seal (2).

Screw the centre bolt (5) into the centre tube firmly enough

to ensure that there will be no oil leakage past the seals (2, 10).

DISMANTLING AND ASSEMBLING THE FILTER
(See Fig. 12)

Unscrew the centre bolt (5) from the centre
tube, withdraw the sump (3), extract the seal (2)
from the head (1) and remove the filter element
(4). Extract the circlip (6), slide the lower ele-

Fig. 11.

ment guide (7), gasket (12), washer (11) and spring
(8) off the centre bolt and withdraw the sump;
remove the seal (10) and reinforcing plate (9)
from the centre bolt.

To assemble the filter
place the seal (10) and
reinforcing plate (9) on the
centre bolt (5) followed by
the sump (3). Slide the spring
(&), washer (11), gasket (12)
and lower element guide (7),
recess foremost, over the
centre bolt and fit the circlip
(6). Place the filterelement (4)
in the sump so that it rests on
the lower element guide, fit
the seal (2) in its groovein the
filter head. Screw the centre
bolt into the centre tube
firmly enough to ensure that
there will be no oil leakage
past the seals (2, 10).

View of Filter,
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See. S14

GEARBOX—SERVICING THE BRAKES

[

1-30" FOR FIRST

130" FOR SECOND
|-45" FOR THIRD

Fig. 13. Brake setting Dimensions

AIR SUPPLY FOR

It is essential that dry compressed air, main-
tained at the correct pressure is available and con-
nected through a suitable two way valve to the
brake receiving attention.

The air supply may be obtained from any com-
pressor of suitable capacity, or from a “live” rail-
car in which an engine can be kept running.

If the gearbox is already installed in a railcar,
in the absence of an independent supply, its own

BRAKE ADJUSTMENT

reservoir may be charged by running the engines
with the gearbox in **Neutral™ and the inspection
cover in place. The engines must be stopped
before the cover is removed. Brake setting can
proceed until the main reservoir pressure drops to
5 p.s.i. higher than the gearbox operating pressure,
when it is necessary to recharge by replacing the
inspection cover and starting the engines
again.

FITTING THE AUTOMATIC ADJUSTER SPRING

The spring is fitted over the adjuster nut with
the wide coils lying uppermost. The two eyelets
and the loop which lies between them are placed

on the adjuster ring pin and the remaining loop

over the table pin,
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THE BRAKE SETTING DIMENSION
(See Figs. 13 & 14)

mechanism with the brake in the on position, it is
possible toobtain thesettingrequired foreach brake.
The surfaces convenient for measuring are the
face of the boss on the brake band on which the
locknut rests, and the face of the adjuster table.

When a gear is engaged it will be seen that the
adjuster mechanism travels inwards towards the
brake band when moving from the off to the on
position.

By measuring the brake band and the adjuster

SERVICING THE BRAKES
(See Figs. 5 & 14)

I. Remove the adjuster spring.

2. Loosen the locknut on the adjuster screw in
the brake band, and screw the adjuster screw
right in.

3. Apply the brake and try gauge between the
face of the adjuster table and the boss on the
brake band. The correct setting is that
which just allows the gauge to enter.

4, If the gauge will not enter, release brake
and screw the adjuster nut clockwise, apply
the brake and check with the gauge until the
correct setting is obtamned.

Fig. 14 GAUGE APPLICATION. This shows where the gauge
5. If the gauge has too much  clearance, the should beapplied.
adjuster nut must be screwed anti-clockwise

to obtain the correct setting.

6. When the correct setting has been obtained,
release the brake, hold the adjuster ring
against the tail pin and replace the spring.

7. Apply and release the brake, moving the
adjuster screw out at each release, until the
adjuster ring just touches the screw in the on
position.

8. Lock the adjuster screw, with the face which
contacts the adjuster ring vertical.

9. Release the spring, then screw the adjuster
nut anti-clockwise half a turn and replace the
spring.

10. Applyand release the brakes several times and
note if the adjuster nut has turned. (This
may be seen by laying a straight edge across
the inspection aperture parallel to the slots in
the nut when the brake is in the off position,

Fig. 15.

Checking Movement of Adjuster Nut

tions should be made to ensure that no
further movement takes place.

and then sighting the slots at each release.) 11.

If the adjuster nut has turned, apply and
release the brake repeatedly until the nut
stops turning. When the nut appears to
have stopped turning, another six applica-

If the adjuster nut has not turned, move the
adjuster screw out half a turn at a time until
the nut commences to turn, apply and release
the brake until the nut has ceased to turn,
and check the gap with the gauge.
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FINAL ADJUSTMENT

Insufficient Gauge Clearance:—

1. 1If the gauge will not enter, release the brake
and move the adjuster screw half a turn out-
wards and relock.
Apply and release the brake until the adjuster
nut stops turning.
3. Check the gap.

Repeat these operations 1 to 3 if required.

[

Excessive Gauge Clearance:—

1. Ifthe gauge has too much clearance, move the
adjuster screw halfa turn inwards and relock.
2. Release the adjuster spring and screw the

adjuster nut half a turn in the anti-clockwise
direction.

3. Replace the adjuster spring, apply and re-
lease the brake until the adjuster nut stops
turning.

4, Check the gap.

Repeat these operations | to 4 if required.

NOTE —Should the mechanism fail to respond
to this setting sequence (especially failure
of adjuster nut to turn when the
adjuster spring is considerably de-
flected) see Failure of Automatic
Adjuster.

FAILURE OF AUTOMATIC ADJUSTER

This mechanism depends on the ratcheting
effect of the automati¢c adjuster spring turning the
adjuster nut. This lifts the pullrod and reduces
the clearance between the brake band and the
drum so reducing the amount of movement
permitted to the linkage.

Adjustment compensates for normal lining wear,
but the mechanism will not work if the brake is
badly out of adjustment.

If failure is suspected, first adjust the brake
according to ‘Servicing the Brakes’.

A fault in the automatic adjuster will become
apparent in the application of paragraph 11.

When failure is established.
. Engage the brake.
2. Remove the spring.

3. Check that the ring swings freely around the
nut. It should have both vertical and journal
clearance.

Release the brake.

5. With the special key, turn the adjuster nut
clockwise (to test for tightness), and back
again, If tight refer to 6 (b).

6. If checks 3 or 5 reveal trouble, remove the
adjuster nut, ring and table:—

(a) Tightness of the ring may be occasioned

by the intrusion of foreign matter or by
wear.
Clean the parts and check that they are
free from damage—Dburrs, etc, should be
removed. Fit the ring to the nut and
check that in its working position it
swings freely. With the ring in position
press the nut into its seating on the table
and test for clearance between the face of
the ring and the abutment shoulder on
the nut. [If less than .003" clearance
exists, the underside of the plate should
be filed down to give .005" to .010"
clearance.

(b) Remove the thrust pad and check the fit of
nut on the pullrod. It should screw down
by hand (without the use of the key) until
the rod protrudes |" above the top of ii.
Tightness in the nut may be corrected
by the use of a tap ({}"—16 UNS—2 B
Thread).

If the pullrod threads are damaged the
gearbox must be sent for overhaul.

(c) If (a) and (b) do not reveal the trouble,
fit new automatic adjuster spring.
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See. S15

Drain the oil from the gearbox by removing the
two plugs fitted in the bottom cover and the front
COVEr.

NOTE—The drain plug in the bottom cover is of
the magnetic type and should be cleaned
prior to replacement.

Disconnect the propeller shaft couplings from

the front and rear of gearbox, also the pulley belts
if fitted.

Fig. 16, View of Gearbox (a),

GEARBOX~TO REMOVE AND FIT

Release the four air connections at the gearbox.

Pack up the gearbox and remove the mounting
bolts.

Remove the gearbox from the railcar and
transfer to bench for dismantling.

Clean outside of gearbox thoroughly, masking
the breather and air unions to prevent entrance of
foreign matter.

To replace the gearbox, reverse the above pro-
cedure.

Fig. 17. View of Gearbox (b}
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See. S16

GEARBOX-TO DISMANTLE

(See Fig. 4)

Clean outside of gearbox thoroughly, masking
the breather and air unions to prevent entrance of
foreign matter.

Support the gearbox on a suitable bench.

Check the necessity for relining the brakes by
observing the position of the adjuster nut {7) on the
pull rod (11). Brake life is exhausted when the
top faces of the adjuster nut and pull rod coincide.

Preparatory to removing the running gear the

three brake adjuster mechanisms must be slack-
ened off. Access to the adjusters is obtained by
removing the large inspection cover on top of the
gearcase.

Remove the two eyes of each adjuster spring
(8) from the ring pin (6) and the loop from the
table pin (9) to release the adjuster nut (7) this
should then be screwed three complete turns anti-
clockwise.

REMOVE REAR END ASSEMBLY
(See Fig. 2)

Take off split pin (32) nut (34) and washer (33)
followed by the “O™ ring (31).

Next remove the output coupling (30) complete
with pulley (36) (if fitted) and inner race of bearing
(26).

Remove nuts (27) and spring washers from the
studs, and take away the oil seal housing (28)
with oil seal (29).

Using special extractor tools (Part No. 37428)
withdraw the bearing sleeve (24) complete with
outer race of bearing (26) bearing (25) and bearing
collat (35).

There should be no necessity to disturb the
cover plate (22). Next unscrew the o1l union
(38) out of the gearcase together with its copper
washer; the oil muff (23) can then be removed
from the bearing collar (20).

TO REMOVE FRONT COVER, ete.
(See Fig. 2)

Remove nuts (74) and the washers from studs,
then remove oil pump assembly and gasket from
the front cover (71).

Remove split pin (67) (taking great care not to
damage screw threads of input shaft), nut (68),
washer (66) and sealing washer (65).

Remove set screws (70) with spring washers,
using special extractor tools—part number 37428,
Remove coupling (63) complete with oil seal
housings (61).  As the withdrawal proceeds tap
the end of the input shaft (64) back through the
coupling.

With coupling flange downwards, adequately
support oil seal housing (61) and press coupling
(63) out of bearing.

Take from the input shaft (64) the pump driving
gear (59) and sleeve (38).

Remove nuts (3) and spring washers securing
the front cover (71) to the gearcase (17) this in-
cludes those situate in the pump mounting
aperture.  The front cover can then be taken
away complete with the top speed piston (50), etc.

Note. Do not disturb pivot pin (72).
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Fig. 18. View of the Bottom Cover, etc.

DISMANTLING THE RUNNING GEAR
(See Fig. 2)

Remove the bearing (1) bearing housing (2)
trunnion ring (4) and the clutch sliding panel (5).
The bearing housing and trunnion ring should be
left assembled on the bearing unless a replacement
is necessary.

Take out the clutch return springs (8). and spigot
pins and remove the clutch inner member (12) com-
plete with clutch plates (9-10). The split ring(75)
can then be removed from the shaft (ensure
removal of both halves).

The following components should next be
removed, in the order given:—

Bush (6)

3rd speed brake drum (11), with Sunwheel
(14) (Assembly)

Bush (44)

3rd Speed Planet assembly (13)

Bush (42)

Bush (43)

Input shaft (64)

2nd Speed Planet assembly (15)

Adjusting washer (16)

Bushes (19 and 21)

Ist Speed Planet assembly (18) with output
shaft assembly. Withdraw this centrally to
avoid damage to surrounding parts.

The bearing collar (20) together with the inner
race of bearing (37) can then be removed; the
bearing outer race, together with the bearing hous-
ing (39) can be left in position unless replacement
is necessary.
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REMOVAL OF GEARCASE FROM BOTTOM COVER
(See Fig. 18)

From their studs unscrew all the nuts securing with brake bands, brake actuating mechanism
the bottom cover to the gearcase and lift the gear- and the air cylinders.
case away, leaving the bottom cover, complete

Fig, 19, The Bottom Cover and Brake Band Assembly

REMOVAL OF BRAKE BANDS
(See Fig. 4)

Remove the adjuster spring (8), nut (7), ring (6), release the hooks. Take out the split pins from

table (9) and thrust pad (12) from each brake. the internal band link pins(1) and extract the pins.

It is advisable to keep these in sets for subsequent Lift the bands away. first placing rag round the

re-assembly to the same band. centralizers to prevent the springs (2) from
Press down on top of each brake band (3) to flying out.

EXTRACTING THE PISTONS
Refer to Section S10 for removal of pistons,
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1aw PIECE BRAKE BAND BRAK

s

I, USING A JIG HAVING SAME DIAM, AS
BRAKE DRUMS, MOUNT THE BANDS
ON JIG WITH INTERNAL BAND
AGAIMNST DISTANCE PIECE, TAP
SQUARE AND CLAMP ENDS OF EX-
TERNAL BAND FIRMLY, SKIM LININGS
AS CLOSE TO JIG AS POSSIELE.

CHUCK DISTANCE INTERMNAL EXTERMAL

\ i =
A T R —
/
/ BRAKE DRUM
1IG DIAMETER
,_,_'—'\I /“-—-\J N e
BRAKE LININGS

E BAND

2, REMOVE BANDS AND DIS-
TAMNCE PIECE. REVERSE THE
BANDS, REPLACE ON IIG
AND TAP SQUARE, CLAMP
FIRMLY AND SKIM REMAIN-
DER OF LINER.

Fig. 20, Relining the Brake Bands.

See. S17 GEARBOX—RELINING

THE BRAKE BANDS

(See Fiz. 20)

Separate the internal band from the external
band.

Remove the old linings from the bands.

Check that the bands have not taken a permanent
set by measuring the gap. Renew outer and inner
band if gap is less than 2.0".

To replace the internal lining, first cut through it
and place it in the band securing with clamps.
Next drill through the band and lining using an
++" drill.

Countersink to +5 depth the holes in lining
usingasy tungstencarbide tipped drill (90° included
angle). Rivet the lining to the internal band and
file flush. (Important).

Trim lining at extreme ends level with brake
band, ensure also that the lining is flush at the lug
side.

Position the new lining in the external band,
ensuring the lining is level at the edge that will

mate with the internal band lining. The band
should then be drawn together by means of a
clamp affixed across its ends.

Drill through band and lining and countersink
as with inner band. Rivet the lining to the band
leaving out the two end rivets.

Cut the lining and release the clamp, rivet the
ends of the lining. The lining should then be
trimmed at the ends, level at the lug end and
leaving a §” projection at the other end,

File the rivets level to the band on the machined
surface.

After relining, the lug on the internal band is
led through its slot in the external band and the
free end again pushed toward the centre, when the
band will slip easily into position.

The linings are then skimmed up as shown in
Fig. 20, the bands can then be replaced as ex-
plained in Section S18.



BRITISH UNITED TRACTION SERVICE MANUAL PAGE 523

Fig. 21. Running Gear, etc. (Shown in Sequence).
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MEASURED DISTANCE C

(’_"""""—'—"'\‘_

MEASURED DISTANCE A =

GAP Y _, MEASURED DISTANCE B |

METHOD OF DETERMINING THICKMNESS OF
ADIUSTING WASHER

ACCURATELY MEASURE DISTANCES 4 & B ON
THE RUNNING GEAR (STCOD ON END TQ
ENSURE ABUTMENT CF ADJACENT COM-
PONENTS).

THE REQUIRED THICKMESS OF THE FLANGE
OF THE ADJUSTING WASHER IS FOUND BY
DEDUCTING A + B - 020" FROM C (ON
GEARCASE).

e

Fig 21. Method of Determining Thickness of Adjusting Washer.
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See. S18

Note. ENSURE THAT

GEARBOX—TO ASSEMBLE
ALL PARTS ARE THOROUGHLY CLEAN AND FIT FOR

FURTHER SERVICE. (SEE SECTION S§19).

CHECKING THE END FLOAT
(See Fig. 22)

From the Measured Distance C deduct the sum of
A B ~thickness of flange of adjusting washer. [If
the remainder exceeds .050" a new adjusting

washer must be used, its flange thickness being det-

ermined as outlined in figure 22. When new flanged

bushes are fitted ALL brakes should be re-lined.

REPLACE PISTONS

Refer to Section S10 for replacement of the pistons.

REPLACE BRAKE BANDS
(See Fig. 4)

Note. Before commencing ensure that the
adjuster nuts are an easy fit on the pull rod (11)
41716 UNS—2A thread. Tight nuts "-16 UNS
—2B thread may be eased by use of a tap. 1l
fitting or damaged pull rods can be corrected by
the use of a die nut.

It is essential that brakes which have not been
re-lined are assembled in their original positions.

Considerable time in' the adjustment of the
brakes, can be saved by making a practice of re-
assembling brakes. thrust pads/and adjuster com-
ponents in their original positions.

Insert the springs (8) into the centralizers and
compress each spring in turn and pass the ears of
the band (3) over them.

Fit the internal band link pins (1) and secure
with split pins.

Compress the external bands (3) and engage the
brake hooks.

Fit to the pull rods (11), thrust pads (12) ad-
juster tables (9) and the adjuster rings (6), secure
these with the adjuster nuts (7), screw down far
enough to keep them in position.

Replace the adjuster springs (8).

REPLACE THE GEARCASE TO BOTTOM COVER

(See

After applying jointing compound lower the
bottom cover with brake assemblies inverted onto

Fig. 18)

the gearcase, secure with nuts and spring washers
onto bottom cover.

REPLACE RUNNING GEAR
(See Fig. 2)

Note. Ensure that all the running gear is
pushed fully into position when in mesh.
Dip all bushes in oil when fitting.

The first component to be replaced in the gear-
case, (since the bearing housing (39) and outer race
of bearing (37) are normally left undisturbed) is
the bearing collar (20) together with the inner race
of the bearing (37).

Replace next the Ist speed planet and output
shaft assembly bushes (19 and 21).

The adjusting washer (16) should be fitted to the
face of the 2nd speed planet assembly with a smear
of grease.

Fit the 2nd speed planet assembly (15) with the
adjuster washer into position followed by the
bush (42). The input shaft (64) can now be

replaced into mesh with the Ist and 2nd speed
planet trains (15 and 13).

Fit bush (43), and replace the 3rd speed planet
assembly, fit bush (44).

Replace the 3rd speed sunwheel (14) and brake
drum (11) assembly and bush (6).

The split ring (75) should then be greased and
positioned onto the shaft, and the clutch inner
member (12) passed over it.

Replace the clutch plates (9-10) in the order
shown on Fig. | and insert the springs (8) and
spigol pins.

Position onto the clutch inner member (12) the
sliding panel complete with bearing (1) bearing
housing (2) and trunnion ring (4) in position.

The sleeve (58) should then be replaced followed
by the pump driving gear (59).
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REPLACE THE FRONT COVER ASSEMBLY
(See Fig. 2)
Fit to the front cover (71) the 4th speed actua-

ting assembly (30 and 51, etc.) if these parts have

been removed.

The bearing housing (69) com-

plete with bearing (60) oil seal housing (61) with

oil seal (62) should then be fitted to the gearcase

(first applying jointing compound).

Note. The oil seal (62) should be packed with
grease before replacement.

the casing, together with its copper washer.

Position front cover assembly to gearcase, first
applying jointing compound, replace spring wash-
ers and nuts (3) to the studs (including the nuts
situate in the pump mounting aperture).

Replace the oil pump assembly (73) with gasket,
fastening with nuts and washers.

Tap the input coupling (63) into position and
replace sealing washer (65) washer (66) nut (68)
and split pin (67).

REPLACE THE REAR END ASSEMBLY
(See Fig. 2)

Fit the oil mufl’ (23) over the bearing collar
(20) and screw the oil union (38) into position in

Replace the bearing collar (35) to the output
shaft, followed by the bearing sleeve (24) and
bearings (25 and 26).

Pack the oil seal (29) with grease.

The oil seal housing (28) can then be replaced
complete with oil seal {29) (first applying jointing

compound), secure by replacing nuts (27) with
spring washers to the studs.
The output coupling(30)completewith pulley(36)
(if fitted) should next be fitted, tapping into position.
Replace “O" ring (31) washer (33) nut (34) and
split pin (32).
The gearbox is now completely assembled.
THE BRAKES MUST NOW BE ADJUSTED
SEE SECTION S14.

See. S19 PERMISSIBLE CLEARANCE FOR RUNNING GEAR BUSHES
[ Minm Permissible | Maxm Permussible | Minm Permissible
| Part No, ltem No. Description | Dimension Diametral Diametral Flange
Ref. Fig. 2 Ref. Clearance Clearance Thickness
jies sy un I | (New) (Waorn) (Worn)
| ird Speed Bore O005° 015" [
500067 6 — A87°
Sunwheel-Bush “/Dia. 002" 015" 87
Bore 005" 015 i
500067 43 e “/Dia. 002 015° 387"
Flange */Dia. L0047 207
500046 42 i opesd i o T 088"
Annulus-Bush S D 003" 015
Bore 002" 015
I 500046 44 f\':l"nﬁﬁff_%ush — 088"
*Dia. 003" Q157
o » Input Shaft o Bore 001° ol 0107 B
! Bush-—(Large) “/Dia. 0015 010”
S00063 4 Input Shaft Bore 001* 010" B
Bush—(Small) “IDia. 00157 010
p— Renew when
518525 16 | Adjusting Washer “/Dia. 003 0207 | Total End Float

Exceeds 050"
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Sect. TI1.

FINAL DRIVE — DESCRIPTION.

(See Fips, 1, 2 and 3).

The final drive to the inner axle of each bogie is
of the double reduction type, the primary reduction
being by spiral bevel gears, the secondary reduction
by straight spur gearing.

The final drive casing is mounted on roller bearings
between the wheels of the driving axle ; the casing
being divided horizontally in the plane of the axle
thus permitting easy removal of the primary reduction
and spur gear pinion.

Driving torgue reaction is tuken by an arm attached
to the final drive casing and restricted at its outer
extremity by a fork-end and pin, carried in a resilient
mounting, and secured to the bogic frame.

Two opposed bevel pinions mounted in the fore
and aft plane of the bogie provide forward and reverse
motion for the railcar,

The drive is trunsmitted by a shaft which passes
through the hollow primary pinion and is spigoted in
the reverse pinion,

Selection is by an air operated siriking fork which
engages with a sliding dog, carried on the splined
portion of tht driving shaft between the bevel pinions.

The striking lork is secured 1o a rod which i1s actu-
ated by air operated pistons attached to cach end.

It is possible 1o isolate the axle drive by locking
the striking fork in the * neutral ™ position with the
hand operated plunger mounted on the axle casing.
A pointer attachad to one of the inspection covers
indicates the position of the sliding dog. This pointer
is operated by a lever which engages a slot in the
“neutral ™ plate which in turn is actuated by the
piston operating rod. The lever ulso operates a
switch, fitted to the axle casing, which is connected
to an indicator in the driver’s cab.

Filling and drain plugs. together with a dip-stick,
are provided for lubricant : a breather is fitted on top
of the casing,

IMPORTANT : If 2 car is to be TOWED, due 1o
failure, the final drive must be isolated.
Alternative methods of isolating the final drive,

Stop the car and ensure that the handbrake is firmly
applied. If sufficient air pressure is available proceed
as follows: —

Pull the hand operated  plunger outwards, then

1. AlIR SUPPLY PIPE BAN|D PIN AND
PISTON STOP BOLT.

1, REVERSE BEVEL PINIOMN,

3. DRIVING SHAFT.

4, STRIKING FORK SET-SCREW,
5. PISTON ROD,

6, BREATHER,

7. ENGAGEMENT COG STRIKING
FORK,

8. BEVEL WHEEL.
. PRIMARY BEVEL PINION.
10. BEVEL WHEEL DIL TROUGH,

17, ENGAGEMENT DOG.

Fig. 2. Final drive showing engagement dog in forward speed.

(The indicator switch is not shown in this illustration),
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give it a quarter of a turn and release it so that it
engages in the deep slots in the plunger body, ie., in
the horizontal position.

Move the forward and reverse lever from one posi-
tion to the other and after a short pause, move it back
again,

If the axle has been correctly isolated, it should
be possible to rotate the propellor shaft, connectad
to the final drive, freely by hand, and this test should
be carried out before commencing towing operations.

If for any reason the above method of isolating the
uxle is not possible, the following method should be
applied : —

Stop the car and ensure that the handbrake is firmly
applied. Remove the driver’s contral key : this will

Sect. T2.

automatically de-energise the electro-pneumatic valve
magnets which, in tarn, will relcase the pressure in the
striking fork air cylinders.

Remove the trap in the body fAoor giving access to
the final drive unit and remove the inspection cover
from the top of the final drive casing.

Pull the hand-operated locking plunger outwards,
then give it a quarter of a turn and release it so that il
engages in the deep slots in the plunger body, i.e. in
the horizontal position,

Insert a lever through the inspection aperture and
move the selector fork to either left or right as neces-
sary until the locking plunger engages the slot in the
* neutral 7 locking plate.

Refit and secure the inspection cover.

FINAL DRIVE — MAINTENANCE.

The following points require atlention’at intervals quoted in Ruilway Standing Instructions,

1 Top-up or drain and refill the final drive casings with fresh oil (see Section T30,
2 Check for leaks the oil seals or packing glands on the axle shafi, and if leaking
report immediately.
3 Check for air leaks (see insrructions in this Section),
Clean the breathers on the final drive casings (sce instriections in this Section),
Examine ull casing, cover and driving flangs joinis for leakage and rectify if
NeCessary,
To Check for Air Leaks. To Renew the Piston Seals (see Fios, | and 2).

To check for leaks apply a solution of soap and
water to the suspected joints and warch for bubbles.

Check the air pipe connections on the air evlinders
for leaks and tighten the banjo pins or renew the
copper washers as necessary.

Check the joints between the air cyvlinders and the
final drive casing and tghten the cylinder nuts il
Necessary.

If air leaking past the piston seals is suspected.
remove the inspection cover from the top of the final
drive casing. ensure that the axle is engaged, and if
a leakage is occurring it can bz detected by air
escaping into the casing.

When a leak is apparent the piston seals should be
renewed as follows:

Ensure that the forward and reverse lever in the
driver’s cab is removed.

Disconnect the supply pipes from the air cylinders ;
ensure that the air cylinders and banjo pins are
marked and retained with their washers, so that they
can be fitted to their original cylinders when refitting.

Remove the side cover from the final drive cusing
(see Fip, 2).

Unserew the nuls securing one of the air cylinders
and drive out the cylinder using a hummer and brass
drift from inside the final drive casing.
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Mave the piston rod as far as possible towards the
bore from which the cylinder has bheen removed.
extract the split pin and remove the nut sccuring Lhe
piston to its rod.

Remove the piston seal retaining washer followed
by the seal.

Fit a new seal with its lip fucing towards the
outside of the final drive casing. then secure it with
the retaining washer, nut and split pin.

Lightly smear the air cylinder with oil, fit it (o
the casing, taking cure not to damage the piston seal.
and secure it with the nuts and split pins.

Secure the air evlinder banjo union with the banjo
pin. ensuring that the identification marks on the
pin correspond with the marks on the eylinder and
that the washers are in position and in good condition.

Sect. T3.

Repeat the procedure for the other piston; then
relit the side cover and inspection cover.

To Clean the Breather.

Clean the breathers on the final drive casings as
follows (see Fres. 2 and 3) - —

Unscrew the breather body, using a § in. B.S.F.
spanner, and remove the asscmbly,

Unscrew the set-screw and remove the dished
washer,

Wash the parts in clean paraffin and, if an air line
is available, apply the nozzle to the breather body
and blow the holes clear.

Reassemble the parts reversing the procedure for
dismantling, ensure that the leather washer is in good
condition and refit the breather 1o the final drive
casing,

FINAL DRIVE — LUBRICATION.

(See Fig. 4.

To drain the oil from the final drive unit, place o
suitable container in position and remave the drain
plug from the casing (see Fig, 4).

Whenever possible drain the oil when warm, i.c.
directly the car has completed a run.

When the casing has been completely drained. refit
and tighten the drain plug.

To refill or T top-up . pour in oil through the filler
plug hole until it reaches the ¥ Full™mark on the
dipstick.

The oil capacity of the final drive is 34 Imp. gallons
(15-91 litres).

Sect. T4. FINAL DRIVE—TO REMOVE AND DISMANTLE.

(See Fips. 1, § and 6},

To Remove,

Isolate the car batteries by means of the isolating
switch.

Drain the oil from the final drive casing following
the instructions given in Section T3.

To disconnect the leads from the direction indi-
cator switch, remove the locking split pin and unscrew
the plug from the socket.

Disconnect the universal joint coupling flange from
the driving shaft coupling flange.

[Disconnect the supply pipes from the air cylinders:
ensure that the air ecylinders and banjo pins arc
marked and retained with their washers, so that they
can be fitted Lo their original eylinders when refitting,

Remove the pivol pin and disconnect the torque
arm from the torque reaction bracket.

Place a lifting jack or wood blocks under the final
drive unit (o support the bottom half of the cuasing
whilst lifting ofl the top half (see Fiv. 3).

If necessary, remove the torque arm from the final
drive casing.
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Place a switable lifting tripod in position and attach
the lifting chain or sling around the coupling flange
und the reverse bevel gear housing; take up the
slack in the chain or sling.

If oil seals are fitted to the axle shaft, remove the
oil seal covers, the halves of which are numbered
and should be retained in pairs.

Withdraw the oil seals from their housings and
remove them from the axle shaft.

Note.—To fucilitate fitting and removal, the oil
seals are split and the toroidal spring is joined by
means of a4 dowel screwed nto the coil.

To remove the oil seal spring from the axle shaft,
locate the join and unscrew as for left-hand thread.

Where o1l seal gland packing is fitted, remove the
gland facings from the axle ; the gland facings, which
ure numbered, should be retained in pairs by refitling
the clump bolts.

Remove the oil seal gland packing.

Detach the bearing cover from the final drive cas-
ing, separate the halves of the cover by removing the
clamp bolts. and remove them from the axle shafl.

The halves of the bearing cover are numbered and
should be retained as a unit by refitting the clamp
bolts.

Remove the nuts and bolts securing the halves of
the finul drive casing, then using the lifting gear,
lift off the top half which contains the working paris,
and place it on a suitable stand or bench for
dismantling.

Lower the bottom half of the casing to the ground,
leaving the driven spur gear and the support bearings
on the axle shaft,

To Dismantle,

Remove the side cover from the final drive casing
also the inspection covers and direction indicator
switch,

Unscrew the breather from the top of the casing.

Remove the nuts sccuring the driving shaft oil
seal housing and withdraw the driving shaft ; remove
the driving dog as it is released by the shaft (see
Fig. 1).

Remove the nuts securing the primary bevel pinion
bearing housing and withdraw the housing and bevel

1. PRIMARY BEVEL PINIOM BEARING
HOUSING.

3. INSPECTION COWER.

4, " MEUTRAL ' LOCKING PLUNGER.
5. AXLE BREATHER.

6. AR CYLIMNDER.

7. AIR SUPFLY PIPE BAN|D PIN AND
PISTON S5TCP BOLT,

8. REVERSE BEVEL ®IMNIOMN BEARING
COVER,

9. REVERSE BEVEL PINIOM HOUSING,
10. OIL DRAIN PFLUG,

11. FINAL DRIVE CASING BOLT.

12. OIL FILLER PLUG.

13. FINAL DRIVE CASING SET-SCREW.
14. QIL DIPSTICK

15, TEMPORARY COWVER,

16, BEVEL WHEEL BEARING COVER.

Fig. 4. Final drive unit. {The indicator switch is not shown in this illustration).

1. PRIVING SHAFT COUPLING FLAMGE,
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pinion assembly complete. Repeat this operation for
the reverse bevel pinion assembly. Retain any shims
fitted between the bearing housings and the casing.

Unscrew the nuts securing the striking fork to
the piston tod and detach the fork and * neutral ™
plate. Remove the nuts sceuring one of the air cylin-
ders und tap it out from inside the final drive casing
using a hammer and brass drift,  Withdraw the pisten
und piston rod,  Mark the pistons and piston rod to
ensure that they are refitted in their original positions.

Remove the bevel wheel shaft end cover and un-
_serew the large nut from the end of the shaft

Insert two Lin. B.S.F. bolts in the withdrawal holes
provided and remove the bearing housing, complets
with bearings, by tightening cach bolt a little at a
time. Retain any shims fitted between the bearing
housing and the casing.

Remove the bevel wheel oil trough (see Fig, 6).

Carefully drive out the bevel wheel shaft assembly

Fig. 5. Method of supporting bettom half of final
drive casing whilst removing torgue arm.

Fig. 6. Final drive casing showing oil trough.

towards the large aperture in the side of the final
drive casing.

Each of these sub-asscmblies may be further dis-
mantled as follows:——

Driving Shaft Assembly.
Remove the coupling flange and oil seal housing
and examing the seals for hardness, damage or wear,
Press the driving shaft bearing housing, complete
with bearing, off the/driving'shaft.  [Drive the bearing
aut of the housing.

Primary bevel pinion assembly.
Remove the lacking bolts and unscrew the large
nut from the end of the bevel pinion shaft,

Drive out the bevel pinion and shaft through the
taper roller bearings, taking care to retain the bearing
spacer and any shims fitted between the bearings.

Remove the bearing cup from the bearing housing
using a hammer and brass drift. Press the remaining
inner roller assembly off the shaft.

Reverse bevel pinion assembly.
Remove the end cover and repeat the foregoing
operation,

Bevel wheel and shaft assembly.

A 23-ton press is required for the removal of the
wheel. race and spur gear pinion.

Press the spur gear pinion off the shaft,

Remove the circlip and press the bearing off the
bevel wheal.

If considered necessary, press the bevel wheel off
the shaft.
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Sect. T3. FINAL DRIVE —

(See Figs.

To Assemble.

Reverse the procedure given for dismantling, noting
the following poinis:

The thickness of shims between the distance piece
und bearings of the bevel pinion shafts should be
varied to oblain an end float of 0003 in. to O-007 in.
(0127 mm. to 0178 mm.) when the bearing nul is
fully tightened. (For dimensions of shims aveilable
see Seetion ThH).

Correct meshing of the bevel gears is obtained
by varying the thickness of shims between the reduc-
tion gear casing and the bevel pinion shaft bearing
housings. also between the reduction gear casing and
the bevel wheel shaft bearing housing. (For dimen-
stons aof shims available see Section T6).

The optimum backlash between the bevel pinions
and bevel wheel is 0°012 in. to 0-015 in. (030 mm. to
0-38 mm.) (see Fig. 7) with a marking as shown in
Figure 8.

When fitting the driving dog it is essential that it
15 fitted the correct way roand,

On certain fimal drive units the driving dog lhas
an identification groove maghine on its periphery
adjacent to the forward speed dogs and must ba fitted
with this groove nearest to the propellor shaft coup-
ling lange

Fig. 7. Method of measuring bevel wheel and pinion backlash.

TO ASSEMBLE AND FIT.

1. 7. B and 9).

SPRAL BEVEL GEARS WHEEL COWTACT MARMBG.

DRVING SIDE R‘EVER’SL‘ SCE

cogoE-

|v‘-0’J‘1|lNG
PIMION TOO
CEEF & WESH

Ih.EL T'"le [ 333 )

]

NO BACKLASH

EXCESSVE
BACKL ASH

Jf%
Flg. 8. Marking on teeth ‘of spiral bevel wheel.

When assembling the striking gear, the parts must
be fitted in their original positions. Should it be
necessary 1o fit a new air pipe banjo pin, note that
sullicient material is allowed at the small end for
*fitting " purposes, as the end of the pin forms a
“slop ™ to limit the travel of the piston rod, and
thus controls the clearance between the striking fork
and driving dog groove. Excess material should be
filed away to provide a running clearance of (0°015 in
1o 0°020 in. (0 388 mm. to 450 mm.)

When fitting split pins to the piston rod end nuts
keep the tails of the pins clear of the rod ends.

When fitting oil seals of the slund packing type
do not overtighten the adjusting nuts.

Clean and relit the axle breather {see Section T3)

Fill with fresh oil through one of the top inspec-
tion cover apertures (see also Section T3),

To Fit,

Reverse the procedure for removal, noting the
following points:

VWash all parts in clean paraflin,

Exumine the support bearings on the axle shaft
and renew if necessary.
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Ensure that the oil seal bearing surfaces on the axle
shaft are not scored or damaged.

Renew the oil seals or glund packing, whichever is
fitted.

Oil seals should be fitted as follows: —

Remove the spring and pass the split seal aroend
the axle shaft with the lip towards the housing.

Locate the join in the spring and unscrew as for
left-hand thread. Puss the spring around the axle
shalt holding one end in each hand, twist one end
three to Tour complele right-hand turns, place the
wo ends together and allow them to screw up left-
hand. as the spring relaxes.

Test the join by slightly stretching the spring, then
msert the spring into the groove in the oil seal.

Enter the seal into its housing with the join at 60
before T.D.C.

Repeat the procedure for the second seal ensuring
that the lip of the seal is facing away fraom the hous-
ing and that the join 15 at 60° afrer T.D.C.

Remove all traces of jointing compound from all
joint fuces.

Renew all joints and fit with non-hardening jointing
compound.

Ensure that the air pipe connections are secure,
that the marks on the banjo pins correspond with the
marks on the evlinders and thattheorigingl number
of washers are fitted with eagh hn.

Refit the drain plug to the final drive casing and

Sect,

Té. DIMENSIONS OF
DISTANCE

Fig. 9. Method of fitting bottom half of final drive casing.

1. SUPPORT BEARING.
2. SPUR GEAR.

3. BEARING HOUSING.
4. OIL LEVEL DIPSTICK

5. BEARING RETAINING RING
4, SPLIT CLAMPING RING.

7. CASING BOTTOM HALF.

8, JaCk OR WOOD BLOCK.

fill with gear oil following the instructions given in
Section T3.

When fitting the direction indicator switch to the
final drive casing refer to Chapler P.

Connect the leads 1o the dircclinq indicalor switch,
and lock the plug in position with the split pin.

Note.—~The plug and socket can pnly he fitted one
way. as'they are proyided with & lociting register.

Close the battery isolating switch.

SHIMS AND

PIECES AVAILABLE.

Part

Shims )
Bevel Pinion Taper
Roller Beuarings.

Part No.

22 146556A
£2/4n5568
L2 1AB5560°
22 1465560

Bevel Wheel Bearing Z3/46551
Housing/Reduction Gear Z3/46500
Casing. A3 /46508

Bevel Pinion Bearing Z2/4655T7A
Housings 'Reduction Gear Z2/46357B
Casing. Z2146557C

Distance piece, Z9/44813

Driving Shafi Z79/44815

Spigot Bearing. Z9/44816

Width or Thickness

19 LW.GL (0040 in., 1°02 mm.)
20 LW.G. (0036 in,. 0°9] mm.)
27 LW.G. (0016 in.. 0°42 mm.)
40 LW.G. (0-0048 in, 012 mm.)

18 LW.G. (0°048 in., 1:22 mm.)
30 LW.G (0012 in., 0-30 mm.)
39 LW.G. (0-005 in., 0013 mm.)

23 LW.G. (0024 ., 0061 mm.)
30 LW.G. (0°012 in., 030 mm.)
39 TW.G, (00005 in, (013 mm.)

0°5625 in. (1429 mm.)
(0°5425 in. (1378 mm.)
05225 in. (13-27 mm.)

Part H40 300 H & C i1.58
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PROPELLER SHAFTS
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Sect. Ul .

(See Fies. 1,

Transmission.

The drive from the engine and fluid coupling te
the driving axle is trunsmitted by means of two
propeller shafts.

The first shaft. from the fluid coupling to the epi-
cyclic gearbox. incorporates the freewheel mechanism
(see Figw, 1 and 3),

The second shaft, from the epicvelic pearbox to

2 und 3.

PROPELLER SHAFTS — DESCRIPTION.

the final drive, hus a sliding universal joint at the
gearbox end (see Fig. 2).

All universal joints are of the needle roller type.

Fan drive.

The drive from the engine to the fun is via o shaft
which has a sliding universal joint at one end, the
joints being of the needle roller bearing type.

YOKE FLANGE

. DOWWEL.

. ROLLER

. SPLINED SLEEVE.
. OUTER CAGE.

. DRIVING SHAFT,
. SUEEVE

N e W b e g

Fig. 1. View of freewheel showing method of operation.

Sect. U2, PROPELLER SHAFTS — MAINTENANCE.

The following points require attention al intervals quoted in Railway Standing Instructions.

| Examine the universal joint beurings and check for * play.,” If “ play " is

detected it should be reported.

2 Lubricate the free wheels with grease,

3 Lubricate the splined sliding ends with grease.

4 Lubricate the needle roller bearing type universal joints with oil.

5 Lubricate the universal joints of the gearbox/final drive propeller shafts with oil.
6 | Lubricute the universal joints of the engine/fan propeller shafis with oil.

7 Examine for slackness, the bolts securing the universal joint coupling flanges

and tighten if necessary.
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Sect. U3. PROPELLER SHAFTS — LUBRICATION,

(See Figs. 2 and 3)

This Section should be read in conjunction with the Lubrication Chart.

ltem Attention required

Needle Roller Type Universal Lubricate through the nipples provided (see below)

Joints
Splined Sliding Ends Lubricate through the nipples provided (see below)
Freewheels Lubricate through the nipples provided (see befow).
When lubricating the freewheels, inject grease With needle roller joints, inject lubricant via the
through the lubricator until an excess exudes from oil nipple until it exudes through the relief wvalve
the oil seal Gee Fig. 3), situated in the centre of the star piece (see Fig. 2).

Fig. 2. Universal joint with tubular shaft.

I. SPIGOT. 5. DUST COVER. 7. SLIDING END LUBRICATOR
1. BEARING COVER, 4, LOCK STRAFP. o STAR FIECE.

3. MEEDLE ROLLERS. 7. YOKE FLANGE, Il. RELIEF VALYE.

4. SLIDING END. B. FELT WASHER, 12. GASKET AND RETAINER.
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Seect. U4,

PROPELLER SHAFTS

—TO REMOYE AND DISMANTLE.

{See Figs,

To Remove.
All propeller shaits.

Disconnect both coupling flanges, move the sliding
end along its splines and remove the shaft.

To Dismantle.
Propeller shaft and free wheel (see Figs. | and 3).

Withdraw the sliding end universal joint assembly
from the freewheel assembly.

Unscrew the set-screws securing the sleeve to the
outer cage and remove the sleeve ; the ouler race
of the roller bearing will remain in the sleeve, if nec-
essury drive it out using & hammer and brass drift.

Taking care not to lose any of the Ffreewheel
rollers, withdraw [rom the outer cage, the splined
sleeve complete with the roller assembly and the
inner races of the roller bearings.

2, 3 and 4).

Lever the two inner races of the roller bearings off
the sleeve using suitable pinch bars ; ensure that the
inner races are retained with their miting outer races.

Remove the bearing distance washers, followed by
the spring retainer and spring and also the roller
cage.

Unscrew the set-screws securing the universal joint
assembly 10 the puter cage and remove it from the
dowels. Remove the retaining plate and if necessary
remove the outer race of the roller bearing from the
outer cage.

Other shafts.

Unserew the dust cap from the shaft yoke and
pull the complete sliding end away from its shaft ;
remove the dust cap, split felt or cork washer and
the steel washer, from the end of the shaft. (For
further dismantling see Section US)

e r'l
lll .

‘\\\,}

13 4 15

i7 18 19 o
Fig. 3. Arrangement of first propeller shaft and freewheel.

1. SPLINED SHAFT AMD UNIVERSAL 7. ROLLER. 14. SPRING RETAINER.
JOINT ASSEMBLY. 0. OUTER CAGE 15, SPRING,

1. OIL SEAL. 9. COWEL 16. SPLIMED SLEEWE.

1. SLEEVE 10. UNIVERSAL JOINT SET-SCREW, 17. RETAINING WASHER,

4, BEARIMG 11, RETAINING PLATE, 18. BEARIMG,

5. ROLLER CAGE 12. UMIVERSAL JOINT ASSEMBLY 19, LUSRICATOR,

6. SLEEVE SET-SCREW, 13. CISTANCE WASHER.
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Sect. US.

UNIVERSAL JOINTS—TO DISMANTLE.

{(See Fips. 3. 4 and 3).

Shaft—Gearbox to final drive,

Knock down the tabs of the lock plates. then re-
move the fixing screws. plates and bearing covers
from the yoke ears,

Shaft—Engine ta fan.

Remove the cirelips securing the needle roller bear-
ings in the yoke cars.

Then on both shafts proceed as follows :

Tap the ears of the yoke downwards with a lead
hammer so that the needle roller bearing is knocked
out of the roller bore.

Repeat the operation for the opposite bearing

Support the two exposed slar piece journals on
lead blocks (to protect the ground surfaces) and tap
the cars of the yvoke flange, to remove the needle
roller bearing. Turn the assembly over and repeut
the operation to remove the other needle roller
bearing.

Sect. L6.

Fig. 4. Method of removing needle roller bearings from
universal joint.

PROPELLER SHAFTS AND UNIVERSAL JOINTS

—TO ASSEMBLE AND FIT.

L5ee Fips. 1.

To Assemble.

Assemble the parts in the reverse order 1o their
removal, noting the following points :

Renew any parts that ure worn, and fill the joints
with lubricant. It is advisable to fit new gaskets on
the star picce. the shoulders of which should be
coated with shellac prior to fitting, to ensure a good
oil seal ; make sure that the star piece oil channels
are filled with lubricant and that the needle roller
bearings are also about one-third full. If any diffi-
culty be encountered when assembling the rollers into
the housings, smear the wall of the housing with
orease.

. Yand 5).

Insert the journal of the star picce in the yoke
flange holes and, using u lead hammer, lap one of
the needle roller bearings into position so that the
slot in the end of the bearing is in line with the twa
tapped holes in the yoke flange car,

Repeat this operatuen for the opposite bearing.

If the joints appear to bind when assembled, wap
the lugs lightly with a lead hammer. 1o relieve any
pressure on the end of the star piece bearings.

When assembling a sliding end joint see that the

mark “ VC™ on the voke flange is in line with the
arrow oa the shaft yoke.
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When assembling the sliding end joint on to the
shaft splines. smear the splines liberally with grease
and see that the marks “ YC ™ on each voke fange
and the arrow on the shalt are in line.

Coempress the felt or cork washer sufliciently to
ensure 2 good oil seul. this should be possible by
hand tightening the dust cap,

Fig. 5. Exploded view of needle roller bearing
type universal joint.

1. OUTPUT FLAMGE, 7. STAR PIECE GASKET,

1. INPUT FLANGE 8. SCREW FOR BEARING COVER.
3. BEARING COVER. 9. LOCK PLATE FOR SCREWS.
4. NEEDLE ROLLER BEARING. 10, LUBRICATOR EXTENSION,

5. STAR FPIECE. 11, LUBRICATCH,

b GASKET RETAIMER

Part E33 400 H& C 11-58
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Sect.Z1,

RADTATOR - DESCRIPTION,

(See FPig.1).

The radiator consists of a tube
block formed of wvertical tubes and
horizontal gill plates, detachable top
and bottom tanks and side standards,

A drain cock is provided in the bottom
tank and the complete block is secured
to the fan housing by two bolts.

The fan housing encloses an eight-

bladed fan which is carried on a
spindle mounted on two ball bearings.,

Sect, 22,

The fan is driven from a right angle
drive unit, mounted on the engine
crankcase, via a single propeller shaft,

Clearance between the tips of the
fan blades and the housing is kept to
a minimum, the housing incorporating
fixed vanes in front of the fan in
order to prevent excessive air swirl
and thus enables the fan to dewvelop
its maximum efficiency.

MATNTENANCE,

The following points require attention at periods quoted in Railway

Standing Instructions.

1 | Check the level of water in the radiator supply
tank and top-up if necessary,

2 | Lubricate the fan spindle bearings (see Section Z3),

3 Check the rediator hose connections and if
necessary tighten the clips,

L | Check the retaining bolts on the fan universal
Joint flange and tighten if necessary,

Soft water, preferably clean rain
water, should always be used in the
cooling system, otherwise pipes and
tubes will become "furred", Cold

water should never be put into the
radiator supply tank whilst the
engine is hot,

Should the engine show any sipgns of
overheating check that the thermostat
valve is working satisfactorily (see
Engine Chapter).

If the thermostat valve assembly
does not function correctly, do not
attempt fto repair it, fit a new one.
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Sect.23,

The fan spindle bearings should be
lubricated through the pipe from the

Sect.Zk.

LUBRICATION,

appropriate nipple on the frame (see
Lubrication Chart).

RADTATOR - TO DISMANTLE AND ASSEMBLE,

(See Figs.1 and 2),

To Dismantle,

Remove the radiator assembly from
the ecar,

Remove the radiator stone guard,

Remove the fan and fan cowl from
the radiator block,

Unscrew and remove the three nuts
and bolts at each end of the side
standards and detach the side
standards,

- Unscrew and remove the nuts from
the bolts and studs holding the top
and bottom tanks to the tube block
and separate these three components,
To Assemble,

It is recommended that at wvehicle

Sect,Z5h,

overhaul periods the exterior of the
radiator be subjected to high pressure
hosing to remove the accumulation of
dust and dirt from the tubes, the
presence of which reduces the
effectiveness of the cocling.

Clean out the top and bottom tanks
and push a suitable piece of wire
through each tube to clear away any
sediment,

Clean the joint faces of each
component where. gaskets are fitted,
A11 gaskets should be renewed when
assembling and should bel lightly
coated with non-hardening jointing
compound before being placed in
position,

Refit the parts in the reverse corder
to that given for dismantling,

FAN - TO REMOVE, DISMANTLE, ASSEMELE

AND FIT,
(See Fig.2).

To Remove,

Remove the radiator block and
fan assembly from the car,

To Dismantle,

Detach the fan and cowl assembly
from the radiator block,

Disconnect the lubricatiorn pipe
from the fan cowl end cover,

Unscrew the nuts securing the end
cover to the fan cowl and remove the
cover,

Remove the retaining nut and washer
from the fan shaft,

Using a hammer and brass drift, tap
the fan shaft out through the bearing
housing,
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Unscrew the nuts securing the fan
to the fan shaft hub and remove the
fan,

Press out the fan shaft bearing
housing with a small press,but if
this is not available use a hammer
and brass drift and gently tap it out
through the front of the fan cowl,

Remove from the bearing housing
the oil seal, the distance ring
behind the oil seal and the
circlip securing the small ball
bearing,

Withdraw the two ball bearings
from the housing,

To Assemble,
——

Reverse the procedure for
dismantling and note the following
points; -

Remove any burrs that might
prevent satisfactory fitting,

Renew the oil seal and ball bearings
if' necessary and grease the ball
bearings before fitting them in the
housing,

Fit the ball bearings, the circlip,
the distance ring and the oil seal
into the housing and fit the assembly
intoe the fan cowl,

Bolt the fan to the fan shaft hub,

Fit the fan shaft into the bearing
housing and secure it with the washer,
nut and split pin; refit the end cover
to the fan cowl,

There should be no vertical or
horizontal movement of the fan shaft
but at the same time the shaft should
be easy to rotate in the bearings,

To Fit,
Pit tha fan|and cowl assembly to

the radiator block, then fit the
complete radiator assembly to the car,

Fig.2, Section through radiator and
fan drive,

1.Fan cowl,
2.Fan bearing lubrication pipe.
3,Fan cowl end cover,
L Bearing cirelip,
5.Bearing,
6.Fan shaft bearing housing,
7.Fan retaining bolt,
8,Retaining bolt nut,
9.Propeller shaf't coupling flange bolt,
10,Coupling flange nut,
11.Universal joint,
12,Fan hub,
13,01l seal,
14 Bearing,
15.Fan shaf't,
16 .Bearing distance sleeve,
17.Fan shaft retaining nut.
18,Fan cowl end cover retaining nut,
19.Fan,

Part 1.27:50.A.E.C, 2.58.
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Fig.1. Diagrammatic layout of air pressure system for driver's controls.

13-

Electro-pneumatic valves - Throttle control and final drive operation.

Pipe line air filter,

Air reservoir.

Pipe line air filter,

Diverter valve,

Pipe line air filter.

Air supply for driver's controls from Car main supply.

Air reducing valve (Gearbox).

Electro-pneumatic valves - Gearbox and "deadmans" brake valve operation, .
Air supply to "deadmans" brake valve,

Epicyclic gearbox. ‘
Throttle control motor. |
Final drive unit, |
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Sect.Y1. CONTROLS — DESCRTPTION.

GENERAL, I 2 3 4 5 6 7 8

The hand controls in the driver's
cab consist of a combined throttle

— 1 1
control and "deadman's" handle, mounted =
on the left of the driver, and mounted o
on the control table to the right of ;
the driver, a forward and reverse
lever and a gear change lever.

g ang ﬁ
These levers, through the media of —

electro-pneumatic (E.P,) valves, 7
operate the throttle motors, florward :
and reverse gesrs in the final drive
units and the epicyelic gesarbox
pistons,

7
R

The throttle lever is also the
"deadman's" handle and when released,
returns the engine to idling speed,
the gearbox to neutral and at the same
time automaticelly applies the brakes,

In addition tc the hand controls,
the following are provided in the
driver's cab; an engine speed
indicator, push button switches for
starting and stopping the engine
and indicator lights,

ATR PRESSURE SYSTEM,

Compressed air for operating the
driver's controls is supplied from
the car main supply system,

The air passes from the main
supply to a reservoir via an air
filter and a diverter valve.

When pressure in this reservoir
reaches a predetermined figure and
the appropriate controller is
operated, air passes through an air
filter end E.P. valves to either the
throttle control motor or the final
drive unit, or through another air
filter, a reducing valve and another
set of E,P, valves to either the
epicyclic gearbox or the "deadman's"

14 13 12 1 10 9
Pig.2. Sectioned view of "diverter wvalve,

10.Hexagon plug

1.8et=-screw securing

top cover, for non=
2, Locknut, return valve.
3.Adjuster, 11 JNon=return
4, Control spring button. valve,
5.Control spring. 12,.Cored
6.Bellows, passage to
7.4ir chamber, reservoir,
8.Inlet port. 13, Valve,
9.Cirelip securing 14.8et~screw

perforated plate securing

and spring. bellows.,
brake valve,

Adir Reservoir,

The reservoir is provided for
storing compressed air, supplied from
the main supply system, at a con-
venient pressure for operating the
controls air equipment,
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The reservoir is of weldsd steel
construction and is protected against
corrosion by an extermal and internmal
finish of stove-baked enamel.

Facilities for draining are
provided by two cocks fitted to the
underside of the reservoir,

Throttle control motor (see Fig.lk).

The throttle control motor is
mounted on the car adjacent to the
fuel-injection pump and is operated

.by air via the E,P, valves,

It is connected by linkage to the
fuel-injection pump control lever,
thereby enabling the fuel delivery,
and thus the engine speed, to be
remotely controlled by the throttle
lever inside the driver's cab,

The pistons in'the throtitle control
motor operate the |actuating levers,
which in turn operate the control lever
on the fuel-injection pump, in a series
of steps which correspond to the steps
felt when moving the driver's throttle
control lever.

Fig.3. Pipe line air filter.

1. Cover joint.

2, Pelt, element,

3. Perforated cylinder,
4, Washer,

5. Drain plug.

Fig.4. Throttle motor
showing adjusting

screws,
Air cylinder.

Air inlet port.
Piston seal,

Piston seal
retaining washer,
Piston.

Hand control lever.
Control cable
anchor bracket,
Actuating lever
adjusting screw,

9. Actuating lever,
10. Control lever.

m =IO\




BRITISH UNITED TRACTION SERVICE MANUAL

Adjustment of the actuating levers

Each filter consiats of a felt

is provided by four screws and locknuts. element encased in a perforated

Pipe line air filters (see Fig.3).

Air filters are mounted in the pipe
line between the main supply and the
diverter valve, between the reservoir
and the reducing valve and between
the reservoir and the E,P, valve block
for the throttle motor and final drive
unit,

The purpose of the filters is to
provide an additional safeguard
against foreign matter entering the
diverter valve and the E.P. valves.

24

i
T,
=23 2w A

cylinder and contained within a
brass body,

Diverter valve (see Fig.2).

The diverter wvalve is connected
to the main compressed air supply.
Its purpose is to divert air from
the main supply to ensure that the
air pressure system for the driver's
controls, is chareed to at least the
pressure quoted in Section Y2.

20

Fig,h, Sectioned wview of air reducing valve,

1.Lecking Piece,
2.Control spring guide.
3.Control spring,
L., Valve body.
5.Air hole,
6,Reaction piston.
7.5ealing ring,
8.Disc type release
valve,
9.Conical inlet wvalve,
10.,0utlet port to gearbox
electro-pneumatic valves,

surae,

valve,

piston,

11.Valve head,
12.Felt filter.
13.Restrictor to prevent 20,Air reaction chamber,

14,.Bnd cap,

15.4ir inlet chamber,
16.Inlet port.
178pring for inlet

18.Spring for control

19,A1lr space under inlet
valve,

21 .Nut for disec valve,

22.0irelip,;

23.Air passage,

24, Exhaust port to
atmosphere,

25,Adjusting screw
carrier,

26.Adjusting screw,
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Air reducing valve - Gearbox,
(see Fig.5).

The function of' the reducing
valve is to maintain a supply of
air at the necessary pressure to
operate the epicyclic gearbox.

screw 1s provided
ting the wvalve to obtain the

ELECTRTCAL SYSTEM ESEE Plate 085 at
the end of this Section).

The driving controls are eleectro-
pneumatie in operation, the air
flow being regulated by a number
of solenoid orerated valves
through switchgear housed in the
driver's control table.

An engine spedd ipdieatoriis
operated by a gererator| mounted
on the engine.

Fig,7. Throttle controller,

A water level switech causes the
engine to be stopped when the water
in the header tank reaches a low
level,

Facilities for starting or

ppi the engine are provided by

T ns mounted on the control

panel situated in the driver's cab;

auxiliary start and stop buttons are

provided adjacent to the engine and

on the opposite side of the ear, .

Also mounted on the control panel
are the indicator lights for oil and
air pressures and “deadman's"
indicator,

The starter motor and engine
speed indicator penerator are
Fig.6,Gearbox and final drive controller. described in the Enegine Chaptey,
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Engine control relay panel.

The engine control box contains three
Tonum type relays mounted on an ebony
insulated panel and may be readily
identified by the specification numbers
stamped on plates attached to each unit,

The relays are mounted horizontally
so that the contact faces are in a
vertical plane, thereby ensuring that
no dust will collect on the faces,

One relay (specification T3633)
consists of one pair of normally onen
main contacts and two pairs of normally
open auxiliary arcing contacts which
are connected in series,

These are often referred to as the
sparking tips" and are accordingly
arranged to "meke" a fraction before
and "break" a fraction after the main
contacts,

"

The two other ‘releys (spedification
T3500) consist of one pair of normally
closed mein contacts.

=
'_l.

o
)

Electro-pneumatic valves for
gearbox and "deadman's" brake
valve,

1."Deadman's" E,P.
valve "OFF" type.

3.8econd speed gearbor.
E.P.valve("ON" type).

Fig.9. Starter motor isolating relay,

L4 Hand~-testing button.
5.Third speed gearbox
E.P.valve("ON" type).
E.P.valve("ON" type). 6,Fourth speed gearbox
E.P.valve("ON" type).

Combined throttle controller anc
"deadman's" control (see Fip,7).

The throttle ccntrol lever is
connected by linkage to 2z shaft
which carries a number of cams,
Fach cam closes an electrical
contact, when in the sppropriate

position (depending on the
position of the control lever),
whieh in turn operates the

solencid in the corresponding
E.P. valve, thus actuating the
throttle contrel motor.

Gearbox and final drive
controller (see Fig,6),

The gearbox controller is
similar in construction to the
throttle controller, There are
two camshafts, one for the
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operation of the gears in the
epicyclic gearbox and one to actuate
the forward and reverse gears in the
final drive, Each cam closes an
electrical contact, thereby operat-
ingz the appropriate E.,P. valve,
which in turn engages the selected
gear,

Only when the forward and reverse
lever is in the OFF position, can it
be removed from the controller.

Starter motor isolation relay
(see Fig.9).

This relay, which is actuated by
the engine speed indicator generator,
is provided to safeguard the starter
motor should an attempt be made to
operate it while the engine is
running,

When the generator reaches a
predetermined spedd, the ralay
operates to interupt the' starter
motor circuit, thus preventing the
starter motor being operated.

To avoid possible errors in the
tripping speed, the relay is mounted
on the car in a vertical position
selected so as to avoid excessive
heat, (50 deg.C. = 122 deg.F, maximum),

Fig.10, Battery isolating switch.

B

4

AR

—3

6

B

[O¥8Y]

Fig.11. Section through engine shute
dovm solenold.

4, Pull-in coil.
5.Hold-in coil,
6.Solenoid core.
7.Fuel-injection
pump stop lever,

A,.Stop position,
B.Run position,

1.Moving contacts,
2.Fixed contactsa.
3, Actuating plunger.

Electro-pneumatic valves (see Fig.8).

Each car is provided with a number
of E.P. valves; these control the
supply of compressed air to the
actuating mechanism for gear selection
and engagement, the engine throttle
control motor, the engagement of
forward or reverse gears in the final
drive unit, and the "deadman's" brake
valve,

These valves are of two types,
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"ON"™ and "OFF". The "ON" type WILL pass
air when the solenoid is energised,
whereas the "COFF" type WILL NOT pass air
when the solenoid is energised,

. A push button is provided on the
underside of the valve to enable the valve
to be tested by hand,

Each E.P. valve embodies a needle valve
which opens a short passage connecting an
air feed pipe to a delivery pipe which
leads to the actuating mechanism concermed.
The needle valve is operated by a loosely
fitting plunger inside the core of =
solenocid whenever the latter is energised,
and works against the pressure in the air
line in addition to that exerted by a
small coil spring. The design of the
connecting passage and the plunger top
i=s such that any air leaking past the
velve is discharged to atmosphere,

Water level switch,

The water level switch is mounted on
the header tank and is attached to a
float; when the water in the tank reaches
a low level, this float magnetically Fig.13. Direction indicator aswitch.

operates the switch, thereby actuating g = : .
58 erptne-cinbedowuc]lama il gl 1.Locking split pin., 6,Cep for adjust-

: : 2,Flug, ing screw,.
SWPPING. e SHEn. 3,Actuating pin. 7.Contacts.
L, Iocknut, 8.Pointer.

5.Adjusting screw. S.Indiecator and
cover plate,

Incorporated in the float assembly
is a permanent magnet which is opposec
by a similar magnet in the switch
assembly,

The adjacent polea of the two
megnets repel one another and thus
the switech contacts are made to change
over with & snap action.

Engine shut-down solenoid (see Fig,11’

. The shut-down solenoid is mounted
Fig.12. Engine plug and socket. on a bracket attached to the fuel=
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Sect.Y2. CONTROLS -~ DATA,
. Reservoir,
Capacity. 1+540 cu.in, 25+ 2 litres.
Diverter valve - Cut-in pressure.| 47+5 to 525 1b.| 3-33 to 4-03 EKg.per
per a84q,in, 8q.cm.
Air reducing valve - Gearbox, 62+5 to 675 1b.| L+ to 4+7 Kg,per
pressure, per sg.in, 8Q.Cm.
All relays to
energise at 7 L
(volts cold.
Engine control relay panel, Specification Shunt coil
No. T3632, resistance, 101.5
otms, + 5%, at 20
deg, Centigrade,
2L/ 30v,

Sect.X3. CONTROLS - MATNTENANCE,

ATR PRESSURE SYSTEM,

The following points require attention at periods quoted in Railway
Standing Instructions.

1 |Drein the moisture from the reservoir (see instruetions in the following
paragraphs).

2 |Check all air pipe unions for leakage and tighten if necessary (see "To
check for air leaks").

3 |Check the diverter velve and throttle control motor for air leakage (see
. instructions in the following paragraphs and "To check for air leaks"),

L |Lubricate the throttle motor air cylinders and the air reducing valve
(see Section YL ).

5 |Clean or if necessary renew the felt filter element in the air reducing
valve (see instructions in the following paragraphs).

6 |Clean the felt filter element in the pipe line air filters (see
instructions in the following paragraphs),
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To check for air leakage,

To check joints suspected of
leakage, apply a solution of soap

ELECTRICAL SYSTEM.

The following points require attention at periods quoted in Railway

Standing Instructions.

by the appearance of bubbles.

PAGE Y13
|
and water; leakage may then be detected }

following paragraphs).

following paragraphs ),

1 |Check all electrical comnections for security.

2 |Check manually the engine shut—dowvn solenoid for correct
operation (see instructions in the following paragraphs).

3 |Inspect the electro-pneumatic valves (see instructions in the

. |Clean the contacts in the following:- throttle controller
gearbox and final drive controller, water level switch and
engine shut-down solenoid switch (see instructions in the

Starter motor isolation relsy
(see Fig.9).

Apart from the following tests
no maintenance is required,

Start the engine and check that
the relay contacts close below
engine idling speed.

When the engine is warm stop the

engine, then restart it without

exceeding idling speed and note
whether the relay operates,

It is possible to check if' the
contacts "make" by observing
whether the seccondary relay moves,

Before attempting to test the
wiring insulation, all equipment
should be disconnected, unless =
low output tester such as a D,C,
"Megger" is used.

Check the insulation between

500 volts D.C. when the insulation
resistance must not be less than 20
Megohms,

It is advisable to mark the terminals
in the junction boxes and jumper
connections, to distinguish the
measuring circuit from the control
circuit, This avoids damage to the
equipment by routine insulation tests
using high power testers., The maximum
loop resistance between the generator and
the relay must not exceed 3 ohms,

the cable conductors and to earth at

To maintain accuracy, the correct
mmber of instruments and only instrumenta
having the correct codes, must be
connected to the reley, If two instruments
are specified, they must be connected in
parallel.

Electro-pneumatic valves (see Fig.8).

VWhen it becomes necessary, each valve |
should be removed from the car and i
I
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Seet.Yh. CONTROLS - LUBRICATION,

This Section should be read in conjunction with the Lubrication Chart.

.‘ Item Attention required,

Air Reducing Valve (Gearbox) | Iubricate through the nipple provided (see below)

Throttle Control Motor Iubricate through the nipples provided(see below)

Alr reducing valve = Gearbox,
'(BEE Fi‘gi5t)'

Lubricate the reducing valve
piston with an oil gun, through the
lubricator provided,

Throttle control motor (see Fig.1L).

Iubricate the pistons with en
oil gun, through the lubricators
provided,

Note.~ | It disl essential that the
throttle motors are not over-
lubricated,

Fig.1k., Throttle control motor piston
and cylinder assembly
showing Iubricator.

Sect.Y5. DIVERTER VALVE - TO DISMANTLE, ASSEMBLE
- END ATOUST.
(See Fig.2).
To Dismantle, pressure, Remove the top cover
Renove the diverter valve oo the together with the adjuster and lockmut,
. reservoir and proceed as follows:- Withdrew the control spring end
button,

Note.~ The locknut and adjuster
in the top cover must not be
disturbed or the valve setting will
be altered.

Remove the set-screw securing the
bellows to the valve stem; prevent the
valve from rotating by inserting a

Remove the set-screws securing tommy-bar through the inlet port.

the top cover; care should be taken

as the cover will be under spring Remove the bellows, hexagon plug and

washer; withdraw the valve,
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with engine oil before assembly., Fuel
oil mst NOT be allowed to come into
contact with any valve or piston seal,

To Adjust,

Before fitting the reducing valve
to the car it must be tested as=
follows:m=

Comnect to the inlet port an air
supply pipe and a gauge capeble of
registering pressures up to 90 1b.
per sq.in. (6.33 Kg.per sq.cm, ).

Connect to the outlet port an

Sect,X/.

accurate gauge, capable of reading
up to at least 70 1b. per sq.in.
(4L.92 Kg.per sq.cm. ).

The setting of the control spring
should then be adjusted by means of
the adjusting screw so that there
is constant pressure as quoted in
Section Y2,

To increase the pressure, screw in
the adjusting screw; unscrew to
decrease the pressure.

Finally lock the adjusting screw.

THROTTLE CONTROL MOTOR = TO

DISMANTLE AND ASSEMBLE,

(see Figs.l and 15).

To Dismantle,

Remove | the throtitle motor from the
car and proceed as [followsi-

Remove the side cover,

Unscrew the two nuts securing each
air ¢ylinder to the casing and detach
the gylinders| by gently prising with
& screwdriver,

Unscrew the nuts, remove the

Fig.15. Section through throttle
control motor showing travel
of actualting lever at full

throttle.

A, Maximm travel iﬁ'o -
Full throttle,

1. Air inlet port.

2. Cylinder cover.

5. Piston seal retaining nut,

4. Retaining washer,

5. Piston seal,

6., Air cylinder,

7. Locknut,

8. Actuating lever adjusting
screw,

9, Cover plate,

10, Actuating lever,

11. Piston,
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injection pump, and when energised cuts
off the supply of fuel to the engine,

This unit is continuously rated and
consists of a "pull-in" coil and a
"hold=-in" coil in which a solenoid core
is free to move,

On energising the "pull-in" coil the
8olenoid core rises against the actuating
plunger and breaks the moving contact,
This action brings into eircuit the
"hold-in" coil, which has a low current
consumption and is designed to hold the
solenoid in the stop position,

Battery isolating switch (see Fig.10),

This two-pole switch when open,
isolates the battery from the remainder
of the electrical equipment on the car,

Note.,- This is NOT a circuit-breaker,
therefore all other switches on the car
should be opened before this is pperated,

0il pressure switeh,

This switch is mounted on the engine
casing extension and operates the oil
pressure warning light on the driver's
control penel; in the event of low oil
Pressure, it operates the engine shut-
down solenoid,

The switch consists of a diaphragm
and electrical contacts enclosed in a
sealed casing,

0il pressure on the diaphragm causes
the contacts to close, thus completing
the electrical circuit to thé indicator
light and the engine shut-down solenoid
relay,

Direction indicator switch
(see Fig.13).

A direection indiecator switeh is
mounted on the final drive casing,.

This unit is a single pole change

over switch operated by actuation
of the striking lever in the final
drive unit,

It indicates electrically, by
means of a light on the driver's
control panel, whether the final
drive is properly engaged,

Engine plug and socket
(see Fig,12),

Certain engines are fitted with
8 plug and socket, designed to
provide a common connection for
the cables to the oil pressure
switch, engine speed indicator
generator and the dngine shut-
down solenoid, This obviates
the necessity of discomnecting
cables at three points when
removing an engine from a car,

The cable is carried in steel
conduit which is secured to the
engine by brackets and clips,

Engine local control boxes,

These units are provided to
facilitate starting or stopping
the engine from the sides of the
car, They are provided with push
button awitches for starting and
stopping the engine,

One control box is mounted on
each side of the car,
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Ay reservoir,

Empty and drain the air réservoir
as follows:=

Slowly open the drain cocks while
the reservoir is still under pressure
in order to blow out any condensate or
o0il that mey have collected,

The drain cocks should only be
opened sufficiently to allow air to
exhaust,

O no account should a drain cock
be fully opened unless the reservoir
has been exhsusted of air,

Routine draining of the reservoir
during frosty weather is most
important; to neglect this precaution
may result in the collected condensate
freezing and prevent correct operation
of the valves,

Diverter valve (see Fig.2).

The diverter valve should not be
interfered with; if it should fail in
service, the matter should be reported
immediately.

Adr reducing valve - Gearbox,
(see Fig.5).

At intervels quoted in the chart at
the beginning of this Section clean the
filter as follows (see under "Air
reservoirs"),

Release the pressure in the system
(see under "Air reservoirs"). Remove
the end cap and withdraw the flelt
element, Temporarily refit the plug
to prevent entry of dirt.

Wash the element in clean paraffin and
allow it to drain; then refit,

Throttle control motor
(see Figs.k and 15).

The construction of the throttle
control motor is such that very .
little maintenance is required.

Check all joints for oil
leakage and pipe unions for air
leakage (see "To’check for air
leakage" at the end of this
Section).

Lubricate the air cylinders
(see Section YA).

Pipe line air filters (see Fig.3).

Remove and clean the felt
element and the perforated
cylinder in the pipe line filters
as follows:=

Drain the air system (see "Air
rdservoirs” in this Seation).

Unscrew the filter drain plug
to drain off any condensate; the
drain plug cennot be removed from
the body as it is retained by a
gplit pin on the inside,

Unscrew the top cover bolts,
remove the cover and withdraw
the filter assembly.

Wash all parts in clean paraffin
and agsemble the filter reversing
the procedure for dismantling.

If either the felt element or
the perforated cylinder is .
damaged it should be renewed.

Fit the essembly into its
body and fit the joint and top
cover; screw in the drain plug,
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serviced as follows:=-

Dismantle and wash all working parts
in paraffin,

Inspect the conical portions of the
needle valve and plunger and the
corresponding valve seats for signa
of wear, If wear is apparent, either
"lap-in" the existing valve and seat,
using a fine grinding paste, or
renew the parts.

Inspei.::t the rubber or cork composition
washer at the base of the coil and
renew if necessary.

Re-ggsemble and apply a fresh
coating of shellac to the coil,

Refit the valve to the car with a
new gasket between the valve and its
mounting plate to meke the joint
airtight.

Test for air leaks, also "earthing"
of the electrical wiring.
Engine shut-down solenoid (see Fig.11).

Check the mounting bolts on both
the solenoid and the bracket and
tighten if necessary.

The solenoid should stop the engine
from fur11 speed running; check this,
and when the engine has stopped,
remove the terminal cover from the
solenoid and ensure that there is a
minimm air gep of 0.063 in. (1,600 mm,)
between the fixed and moving contacts,

If necessary adjust the fork-end to
obtain this gap end ensure that the
fork-end does not deviate more than
5 deg, from the longitudinal axis of
the solenoid.

Refit the terminal cowver.

Examine the rubber bellows for
damage or deterioration, and renew
if necessarv

Clean the contacts by wiping
them with a rag moistened with
petrol,

Gearbox and throttle controllers
(see Figs.6 and 7).

Clean the contacts by wiping
them with a clesn rag moistened
with petrol. Apart from this the
controllers require no maintenance,

At overhaul periods lightly
smear all working parts with
lubricant,

Battery isolating switch
(see Fig, 10),

This requires no adjustment
apart from occasional inspection
to see that all connections are
seoure,

Water level switch,

Remove the cover by unscrewing
its retaining setscrews, To clean
the contacts wipe them with a clean
rag moistened with petrolj £it the
cover,

Direction indicator switch.
(see Fig,13).

Check that the direction switch
ig operating correctly and if
necessary, adjustment should be
made following the instructions
given in Section ¥9.

To clean the contacts wipe them
with a clean rag moistened with
petrol,
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Unserew the hexagon plug of the non-
return valve and remove its washer,

Release the circlip and extract the
perforated plate, spring and non-
return valve,

To Assemble,

Reverse the order of dismantling,
giving attention to the following
points; -

All moving parts should be smeared
with oil,

If the packing joint between the
bellows and the body has been disturbed
or is damaged, fit a new one,

The copper washers fitted each side
of the bellows plate must be carefully
fitted to prevent air leaking| past the
set-screw which secures-the bellows to
the valve. |

Sect,¥h.

AS

To Adjust,

If the valve setting has been
disturbed, mount the wvalve on to the
reservoir and connect the ailr pressure
pipe lines, .

Ensure that the gearbox is in the
neutral position; charge the air
pressure system to the diverter valve
setting then stop the compressor,

Slowly unscrew the diverter valve
adjuster until a sudden drop is
registered on the air pressure gauge.
Secure the locknut at this adjuster
screw setting.

Release the pressure from the-
system; run the compressor and verify
that the diverter valve opens at the
correct pressure quoted in Section
Y2,

AIR REDUCING VALVE (GEAREOX) - TO DISMANTLE

(See Fig.5).

To Dismantle,

After the valve has been removed
from the ear, remove the set-screws
retaining the valve head; the valve
head assembly will come away as a
unit,

The econtrol spring guide, control
spring and end plate can then be
removed,

Unscrew the end cap and remove the
felt filter element,

Unscrew the adjusting screw carrier
and with suitable pliers extract the
circlip; withdraw the piston, Care
must be taken to avoid damage to the
sealing ring and also to the flat

annular face of the release wvalve,

Unsecrew the nut securing the
release valve seat,

To Assemble,

Wash all parts in paraffin,
Assemble the reducing valve reversing
the procedure given for dismantling,
observing the following points:= .

Inspect the faces of the valves
and the sealing rings for wear or
deterioration and renew if necessary.

Inspect the bore ana piston for
scoring,

Lightly coat all inner surfaces
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cylinder cover and withdraw the
piston assembly from each cylinder,

Unscrew the nut and remove the
retaining washer, shim (if fitted)
and seal from the piston,

Remove the control levers and
keys from the shaft, unscrew the
nuts and detach the end cover and
bush, then withdraw the atuating
shaf't assembly from the casing.

Retain the shims fitted to the
gshaf't between the bush and distance
piece at the cover end,

To Assemble (see Fig.15).

Reverse the procedure given for
dismantling noting the following
points:—

Examine the cylinder sileeves, if
excessively scored or worn 4 new.or
reconditioned cylinder assembly should
be fitted,

Examine the shoulders on the keyed
distance pieces and actuating levers;
if excessively worn the parts should
be I‘Bnewed.

Examine the shaft bushes for wear,

renew if necessary,

Renew all paper Jjoints and lightly
smear all working parts with engine

oil, .

Ensure that the shims are fitted
between the bush in the cover and the
distance piece (for thickness of
shims aveilable see Section Y11).

Examine the piston seals for wear
or deterioration and renew if
necessary.

When renewing piston seals the
retaining nut should be tightened
sc that the retaining washer seats on
the register on the piston and the
geal is Jjust nipped but not distorted.

To achieve this result it may be
necessary to fit a shim between the
deal and the piston (for thickness of
shims available see Section ¥11).

In order to centralize the piston
seal the retaining nut should be left
slack whilst the piston assembly is
being fitted, then finally tightened
when the assembly is in position in
the cylinder,

Sect,Y8, ENGINE CONTROL RELAY PANEL - TO ADJUST

CONTACTS AND CALIBRATE RELAYS

(See Fig.16).

Before fitting or adjusting new
contacts to the relays, ensure that
the batteries are isolated by means
of the battery isolating switch.

If correctly fitted, the contact
faces will meet squarely, when the
armature is fully home, and should
be aligned so that when they are
closed it should not be posaible

to insert a 0,005 in, feeler gauge. .

The distance between the faces
of any pair of contacts must not
exceed 0,031 in, (0.8 mm.).

To adjust the armature hinge gap. |

Slacken the secrews securing the
hinge spring and adjust the spring
so that it is square with the armature,
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then tighten the screw securing the
spring to the armature,

With the armature core gap at
0.010 in, (0.254 mm,) adjust the
armature hinge gap to 0,040 in,
(1,016 mm,); the hinge gap must be
parallel in the direction across
the yoke, making sure that the
clamping plate is the correct way
round,

In the case of relays with
normally closed contacts, as in
specification T3500, fit the
hinge spring so that the slots are
to the rear, to avoid fouling the
fixed contacts support,

The armature core gap should be
measured across the centre of the

core,

If an armature adjusting screw

is fitted, as in specification T3500,
this should be locked by means of the
locknut,

To adjust the normally closed contacts
{as In specification T3500),

Adjust these contacts by means of the
adjusting screw so that when they are
closed, the armature core gap is 0,050 in,
(1,270 mm,) then lock securely by means
of the loeknut,

To adjust the normally open main contacts
(a8 In specification T3633),

Adjust these contacts, by means of the
adjusting screw, until the faces just
meet and the armature core gap is 0,010
in, (0,254 mm.].

Adjust the armature core gap to C,050
in, (1,270 mm,) with the main contacts

open,

IﬂlIE E523

Fig.16. Diagrams for setting control relays.

A.Tonum type relay
specification T3633.

B.Tonum type relay
specification T3500,

1.Armature hinge fixing
Screws,

2. Armature hinge pap
0.040 in,

3. Normally closed main
contacts setiing screw,

L. Normally open main
contacts and armature
setting screw.

7.Armature core gap 0.0101
8. Normally closed main
contacts,
9.Hinge spring,
10.Yoke,

5.Control spring adjusting 41 ,Armature.
SCTEeW,
6.Normally open auxiliary
contacts setting screw,

12.Armmature setting
screw,
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Lock the contacts by means of the
locknuts.,

To adjust the normally open auxiliary
contacts (as in specification T3633).

Adjust these contacts by means of the

adjusting screw, until the faces just

meet and the armature core gap is 0,030

in, (0.762 mm,); this setting ensures
that compared with the main contacts,
the auxiliary contacts will "make"
first and "break" last,

Lock the contacts by means of the
locknuts,

To Calibrate the Relays,

The relay coll should be adjusted
from zero up to the normal working
voltage ~f the relay,

The energising voltage is given
in Section Y2, and the control spring
adjusting screw should be set |so that

the relay "cuts-in" at this voltapge.

Always ensure that the locknut on

-the adjustine screw is tightened

after makineg an adjustment.

Actuation of the relay should
be rapid and decisive when both
openineg and closing, If this is
not the case, it must be assumed
that the contacts have not been
correctly set and should again be
checked and re-adjusted where
necessary.

In circumstances where a relay
has been renewed or is suspected of
faulty operation, it should be
ad justed.

After having made the necessary
adjustments, ensure that the control
boxes are re-connected 1o the
batteny. i

Sect.Y9. DIRECTION INDICATOR SWITCH

ADJUST,

(See Fig.13).

Ensure that the driving dog is locked
in the "neutral" position, by means of

the hand operated locking plunger
situated on the final drive casing,

Fit the indicator switch to the
final drive casing, ensuring that the
actuating pin is located in the slot
provided in the "neutral"- lock plate,
then secure it with the set-screws
and washers,

Remove the adjusting screw cap to

expose the adjusting screw, and slacken

the locknut,

Turn the eccentric shaft with a

serewdriver until the indicator

points to the "neutral" mark stamped
on the indicator plate, then tighten
the locknut and fit the cap lockaut,

Return the hand operated locking
plunger to its original position,

To check whether the switch is
operating correctly, remove the
indicator plate and select in turn,
both forward and reverse, The
switch should operate when the
driving dog is two thirds engaged
with either the forward or reverse
bevel pinion,

Connect the leads to the switch,
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To Remove,

Remove the plug from the socket

ENGINE PLUG AND SOCKET
= FIT,

(see Fig.17).

casing extension,

and disconnect the leeds from the

oil pressure switch,

Disconnect the leads from the
engine shut-down sclencid and remove
the bolts securing the conduit
bracket to the solenoid bracket,

Remove the bolts securing the
gocket to its bracket,

Withdraw the conduit from the engine
speed indicator generator then remove
the socket, harness and conduit assembly
from the engine,

Disconnect the leads from the To Fit.

engine speed indicator generator,

Remove the bracket and clip
securing the conduit to the engine

Reverse the procedure given for
removal ensuring that the conduit is
seeled with compound where it enters
the engine speed indicator generator,

Fig,17. Engine plug and
socket, harness and
conduit

1.Engine shut-down scolenocid,
2,0il pressure switch,
3.,Engine plug and socket,

4. Engine speed indicator

generator,
Sect, Y11, SIZES OF SHIMS AVAILAELE,
Part. Part No, Thickness,
ZL/46517 0.005 in, (0,127 mm,
Throttle control motor shaft, Zi /16518 0,010 in, (0,254 mm,
Zh/16519 0,015 in, (C.381 mm,
Throttle motor piston seal, ZL/L65L9 0,003 in, (0,076 mm,)

Pert R38,50, A,E.C, 2.58.
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