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LEYLAND 

GENERAL 

Known as 

Type 

Bore 

Stroke 

Cubic capaci t\· 

Maximum torque 

Maximum b.h. p. 

Compression ra tio 

Firing order 

LU ORICA TION 

Tvpc 

Pump data 

Sump capacit \· 

Oil pressure 

Pump delivery .. . 

Filter 

SER V ICE MANUAL CHAPTER 3 F P A G E - -------· - -------- -

NGINE 

DATA 

Leyland 9.8 litre oil engine. 

Six-cylinder, compression-ignition, direct injection, overhead 
valve, vertical, water-cooled. 

4.8 in. ( 122 mm .). 

5.5 in. (139.7 mm .) 

9.785 c.c . (597 cubic inches). 

4 lO lb ./ft. (56.7 kg.m.) at 900 r.p.m. 

125 at l,800r.p.m. 

15.75 to I. 

I, 5, 3, 6, 2. 4. 

Wet sump. gear-type pump. 

lnterference of pump gear on sha ft. .0003 in. to .0013 in. 
lnitial diametral clearance between idler-gea r and spindle, 
.00 I 2 in. to .0022 in. 
Backlash between gears, .002 m. lo .026 in. 

5 galls. (22.5 litres). Dry engine, 6 galls. (22 .25 li tres) . 

60-70 lb. sq. in. (4.2 to 4.9 kg. sq. cm.) al 1,800 r.p .m. with warm 
engine. 
25.30 lb. sq. in . ( 1.75 lo 2.1 kg. sq. cm.) with engine idli ng 

6 galls. (22.25 litres) per min. at l ,000 r.p.m. 

Leyland, full-fl ow, cloth-type element. 
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CYLINDER HEADS 

Type 

Va lve guide interference in head 

ENGINE BLOCK 

Type 

Liners 

[ nit ial bore 

Reline when wear of liner bore exceeds 

PISTON AND RINGS 

Piston type 

In it ial piston clea rances in cvl inder bo re 

Compress ion rings 

Top groove, li re ring 

2nd, 3rd and 4th grooves 

Scraper ring, 5th groove 

6t h groove 

In itial p iston r ing gap 

Renew ring when gap exceeds 

Renew rings when s ide clearance 111 groove 
exceeds ... 

CONNECTING RODS AND GUDGEO PINS 

LEY LA ND S ERVICE M A N U A L 

Detachable. 2 µer en!:!ine . ,·,1c11 CO \'\: ring j , vlinders . 

.iJ0 I in . to .002 in. 

Cy linders and crankcase in one-piece castin!:!. 

Pre-iinished. drv. ca,;t iron . push -fit, shoulder located. 

-1.8 in . -- .tJ0 I in. 
- .000 in . 

.020 in. 

. \luminium alloy . 

Top of s kirt . . 0068 in . to .U078 in . at 90" to gudgeon pm. 

Bot tom of sk irt. .005 in. to .U06 in. in parallel t9 gudgeon pin. 

. in . wide. 3 taper s icie, . unnardened . 22 \ s lo t. 

: in. wide. 3 taper sides . hardened and tempered, 90 - slot. 

± in. wide, straight sides, slotted, 90'-' slot. 

:\Jo rimi fit ted . 

.020 in. to .024 in . all rings . 

.040 in . 

.0 15 in. 

G udgeon pin I: in . dia . hollow, fully Heating . 

Fi n retained by Two circlips in piston . 

Initia l diametral c leara nce of pin in sma ll-end 
bush (cold) 

Renew small -end bush when dia rn etral -
clearance exceeds 

Interference of small-end bush in con nectin g 
rod 

O<"J. S 

.00045 in . to .00 1 1n . 

0025 in . 

.00225 in. to ]0425 in. 
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Bi~-end bearing 

Big-end initial diametral clearance 

Renew when diametral clearance exceeds 

U ndersize big-end bearings available 

Do not grind sides of crankpins. 

Prelinished . lead -bronze. steel shell, bearing surface indium-

coated. 

.0018 in . to .0037 in . 

.008 in . 

Pre-finished in live steps of .0 I 0 in. each. 

CRANKSHAPT AND MAIN BEARINGS 

l\i um ber of main bearings Seven. 

T ype of beari ng 

Thrust take~ on 

Centre journal initial end clearance 

6 

7 

I . Main Fuel F ilte r. 
2. Water Manifold ·and Thermostat 

Housin g. 
3. Water- Pum p. 
4. Engint: Oil Filler . 
5. Timing Case. 
6. Compresso r. 
7. Crankshaft Damper. 

P re-fin ished. lead-bron ze, steel shell. Bearings surface indium-
coated. 

Thrust washers at centre journal. 

.004 in. to .010 in. 

10 I I 12 

FIG . 2. LEFT-HAND VIEW OF ENGIN E 

8. En g ine Suspension Bracket. 
9. Dynam o. 

10. Fuel Injectio n Pump. 
11. fuel Feed Pump. 
12. M ec ha nical Govel"nor Housing. 
13. En g11 e Oil Dipstick. 
14. En g, r: e Oil Filter. 
15. Engine Stop Control Leve r. 

\ 
13 

___ _____ 20 

8 

34309 

16. Engine Oil Filter By-pass Valve 
17. Excess Fuel Plunge r. 
18. Suction Pipe from Vacuu m 

Go verno r. 
19. V enc uri Un it . 
:.o. Ai r l ntake from Oi l Bath filter . 

I . Air Bleed Scre w. 

08; 8 
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Renew thrus t washers when end cl earance 
exceeds . . 

Oversize thrust washers available 

Journal d iameter 

C: rankpin diameter 

Regrind journals and crankpins 

Do not grind sides of journals. 

U ndersize main bearings availa ble 

Main bearing initial diametral clearance 

Renew when diametral clearance exceeds 

Maximum run-out on shaft 

Maximum run-out between two adjacent 
bearings 

LEY L AND S ERVICE 

.0 14 in. 

I set .0 I 0 in. th ick (.005 in. each washer). 

3.-t998 in. to 3.5005 in. 

~.9998 in. to 3.0005 in. 

W hen .003 in. oval. 

5. in steps of .0 10 in. each. 

.0020 in . to .0042 in. 

.009 in. 

.003 in. (total clock reading, .006 in. ) 

.003 in . 

M A N U A L 

Crankshaft damper Rubber-bonded vibration damper at front of crankshaft. 

CAMSHAFT 

N umber . . . One. 

Type of drive S ingle-helical gear. 

N umber of bearings Seven . 

Material ... F ront and rear-leaded gunmetal: intermediate-carobronze. 

T hrust taken on r ront bearing only. 

Interference fit of all bearings in engine block .0005 in. to .0025 in. 

Journal diameters 2.396 in. to 2,397 in. 

Ini tial diametral clearance in all bearings .004 in. to .0055 in. 

Renew bearings when clearance exceeds .0 10 in. 

l nterference of oil pump drive on camshaft 
(where gear is not integral with camshaft) .00 125 in. to .00275 in. 

Initial dimension from nose to back of cam . . . 1.995 in. to 2.005 in. 

Renew camshait when this dimension is 1.983 in. 
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4 5 6 8 
34304 

FIG . 3. RIGHT-HAND VIEW OF ENGINE 

I. Accelerator Cross-sh aft 
and Bracke t . 

4. Rear Sump W ell. 
5. D y nam o. 

7 . Water Drain Pip e. I 0 . Water Inlet Pipe. 
8. Engine Breather Pip e, 11. Tappet Gallery Covet"s, 

2. Flywheel Housin g 6. T ap to Oil Pressure Gaug e. 9. Water Drain Pip e. 12. C ylind e r Head Covers. 

3. Tun ing Plung er. 

TIMING GEARS 

Tyre 

Permissible backlas h hetween each pair of gears 

Idl er gear init ia l diametral clearance between 
bush and gear 

Diarnetral clearan ce between bu,h and id ler 
spindle 

End float between thrust washers and id ler gear 

Renew thrust washers when end cleara ncf' 

Hardened and ground single-helical gears. 

.002 in. to .00-i in. 

.001 in. to .0035 in. 

.00 1 in. to .0035 in. 

.004 in. lo .009:> in . 

exceeds .01 2 in. 

Interference fit o 11rning gear on cra nkshait . .. 

VALVES 

T ype 

Number per cvlinder 

.00075 in. to .00225 in. 

Overhead poppet, stell ite-faced, hard chrome-plated sterns. 

I inlet. I exhaust . 
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Stem diameter 

Stem clearance in guide 
In let 
Exhaust 

Valve head diameter 
Inlet 
Exhaust 

.--\ngle of valve seat 

. ..\ngle of val ve face 

Valve lift 

\l umber of valve springs 

:vlaximum spring pressure (valve open) 

Free length of spring 
Inner 
Outer 

Renew springs when 

Initial diametral clearance of rocker shaft m 
rocker 

Renew rocker shaft bushes when diamet ral 
clearance exceeds 

Initial diarnetral clearance of tappet in engine 
block 

Renew ,appet when diametral clearance m 
engine block exceeds 

Tappet clearance 
In let 
Exhaust 

VALVE TIMING 

Inlet opens 

Inlet closes 

Exhaust opens 

Exhaust closes 

h I n, 

.0005 in. to .00275 in . 

. 001 in. to .00325 in. 

~.10 in. 
1.80 in. 

30' . 

0.5 in. 

Two per valve. concentric. 

i 3--1 lb. (61.1 kg.). 

~.130 in. 
~.50 in. 

! nner spring will compress to i .25 in. under a load less than 35 lb. 
115 .94 kg. ). 
Outer spring will compress to 1.5 in. uP.der a load less than 74 !b. 
(33 .74 kg. l. 

.0005 in . to .00 175 in. 

.003 in. 

.00 I 75 in. to .00375 in . 

.004 in. 

.020 in ., engine cold. 

.020 in., engine cold. 

10° before T.D.C. = 1.72 in. on flywheel rim (43 .7 mm.). 

50° after B.D.C. = 8.6 I in. on flywheel rim (2 18.7 mm.) . 

-+6° before B.D.C. = 7.92 in. on flywheel rim (201 .2 mm .). 

1--1° after T.D.C.= 2.4i in. on flywheel rim (61.2 mm.). 
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FUEL SYSTEM 

Capacit\· of fuei tank. Models: 

EB 3R, EB .:,L 
EH ,JR. EH:2R. EH 9R 
EH 3L. EH 4L. EH SL EH IOL 
EB 7R. EB 9L l. 
EH 13R. EH 14L J 
EB I IR. EB 13L 

Fuel gauge-

Control 

l\Iain fue l fil ter 

INJECTION PUM P 

Make 

Type: 

Num ber of deliveri c, 

Plunger diametu 

Cam li ft 

FIG . 4. V A LVE TIMING DIAGRA M 

jj !l'alls. (250 litres) . 

-l-+ !!a ll s. (200 litred 

33 !l'alis. (150 litres) 

:::i imms mi.lgneti c tY pc-. 

C oods veh icles : slop tap and iuel filter combined , on left hand 
frame side, forward of fu el tan f: . 

Levland two-stage . with C.A.V. cloth element type and mul ti-
srnuze-and-fel t element. 

C .. .\ .\ . 

BPE6U. 
, .. 
.'.)J \. 

7."> m m. 

7.5 mm 

,· 
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Helix 

Drive 

Timing ... 

GOVERNOR 

\fake 

Type 

C ut ting-i n speed 

Runawav speed . .. 

lrlling speed 

FUEL FEED PUMP 

~via ke 

Type 

Pressu re maintain ed 

Operation 

INJECTORS 

Make 

T ype 

D ischarge pressure 

CH APTER 3F 

Discharge pressure adjust ing washer .. . 

\Jeedle valve lift 

Needle valve lift adjust ing washers 

Angle of spra~. . .. 

Va lve spring h~; .]ength 

Valve spring under load of 50 to 52 lb. (22.8 to 
to 23 .7 b.) 

AIR CLEANER 

i\ lake 

Type 

Venturi 

Bore of venturi 

LEYLAND SERV ICE M A N U A L 

RiQ" ht hand. 

Flexible. adiustable coupl in q. clockwise rotat ion. ha lf engine 
speed . mounted in tandem with exhaus ter or compressor. 

l njection be!!"ins at the injection pump, 28" he fore T.D.C. 

Lc: \·iand-C.-\.V. 

BEP LB . 

1.300 r.r.m. eng in e speed . 

1.900 r.p.m. engine speed. 

300 350 r.p.m. engin e sreed . 

C.A.V. 

DFP. 

-I 5 16. per sq. in. (-1. 2 to 4.9 kg. ,sq. cm.). 

Diaphragm. opented bv arm in contact with eccentric on injection 

r ump camshaft. 

Leyland. 

"!24. 

1-10-1-15 atmospheres . 2,057 to 2.130 16. sq. 1n . (1-14-1 50 
kg. sq. cm.) . 

Available in ten steps of .OIO in. each . 

.0 16 in. to .018 in. 

.-\vailab le in live steps of .00 I in. each. 

1-10°. 

I ;:, in. 

i.355 in . 

.~ ir maze. 

Two-stage oil bath, capacity gallon. 

C.A.V .. type BEP KEG. 

61 mm. 



- -- - -
LE Y LA ND S E RV I Cc MANU AL C H A PT::R 3 f P A G E II 

3 4 307 

FRONT A N D R EA R VIE W OF ENG I N E 

A IR COMPRESSO R 

M ake 

T ypes 

N ormal ea paci t,· 

Backlash of coupling when 111 mesh wit ii 

Cla,·ton Dewandre. 

PC GA58- independent su mp and vil pu mp lsu mp capac1t ~· 
l p int). or PC G A66-pressure oi l feed from engine. 

7 cu . ft. min . (1 98 1 cc. mi n .) at 1.000 comp ressor r.p .m. 

dr ivmg gea r .004 in . lo .008 in . 

DY N AMO D RIVE 

Rotat ion . .. 

D ynamo speed 

In terference fi t of dr iving shait in pull ev bore 

COOLING SYSTEM 

Con trolled b~, thermosta, 

Water pum p and 1an d ri,·, 

Interference fit of dri vin!! shatt in pu lle,· bore-

In terference fit of dri vin g shaf t in im pellu . .. 

Belt d ri ven irom pullev on crankshaft. 

C lock wise . 

l . 72 > engi ne speeJ . 

.00 1 in. to .002 in. 

Thermostat ope ns at 18'>' r . 
Belt d ri wn from pul lcv on crankshaft at 1.-B engm e speed . 

.001 in. to .002 in . 

.0005 in. to .00]75 in . 

0 .\4 ,"\ 
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FIG. 5. CROSS-SECTION THRO UGH ENGINE 
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CYLINDER HEADS AND MANIFOLDS 

CYLINDER HEADS 

The two cylinder heads are interchangeable, each hea d 

covering three cyl inders . The stellite-faced vaive sea L 

/lfe shrunk into the heads. 

To Remove and Replace Cylinder Heads 

1. Drain the radiator and engine bloc k. There a rt 

two arrangements of drain points . 

On t he early production engin es a tap i~ fitted al 

the rear left side of t he engine block and conn ec ted 

by a copper pipe leading to a wheel-va lve on the· 

bottom water pire at the front right-hand side. 

Open both tap and wheel-valve to drain the system. 

O n later engines there is no tap on the engin e bloc l. . 

and ir is on lv necessan· to open the wheel-va lve i l• 

drain the system. 

2. Drain and disconnect t he main tuel fiit c: . 

3. Disconnect t he in let. exhaust and water mani fol ds 

and remove them from the head, . 

4. Remove valve covers and uncoupl e an d rem o,·e tl1c 

fuel pipes. 

5. Take off the nuts secu rin 2 the rocker shaft brackeL . 

L ift off the rocker assemhh- and withdraw the 
push rods . 

6. Remove all cyl ind er head nuts and raise th e h ads 
by unscrewing the special lifting nuts (see F ig. u). 
Two lifting nu ts are provided for each of the head ,: 
to prevent damage to the gaskets when li ft inµ. 

Both nuts should be screwed even]), as 1ar as the,· 
will go, then lif t the head off the stud, . If the head., 

are tight on the studs, ao':t.ui-tlier li ft can he obtain ed 

by screwing long! in. ItS.F. bolts 111to the Ii tin µ 

nu t~ . 

7. Before replacing the cd ir.der heads. wa, h out nil 

water space . Clean all rust and ca rbon from th e 

st:.1ds and engine block fa n: . If this is lrft on . ihc 

heaas mav scra pe some down and prevent a good 

bed bein g obtained when the nuts are tightened. 

8. j\jew gaskets should be fitted if the old ones are no t 

in good condition . Caskets must alwavs be fitted 

so that the turnover reinforcement surrounding the 
cdinder bores is uppermost. Do not use 
jointing compound on the gaskets 

9. Lower each head on to the liftin g-nut studs an d 

sc1 ew down the nuts evenly a litt le at a time. 

keeping the heads parall el with the engine block. 

10. To ensure freedom from distortion and gasket 

leaks. the cvlinder head nuts must be tighten ed 

down evenly in a definite order. startin g at t he 

centre and working outwards. as shown in Fi~. 17. 
First tighten down with a short spanner. then with a 

.~orsion spanner set at 15::> to I 60 lb. ft . (2 1.9 to 22 
kg m .) . sec Fig. 9 . 

FIG. 6. T IGHTENING LIFTING· NUTS 

08.1 -. 
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FIG. 7. FITTIN G CYLINDER HEAD 

,\ torsion spa nner set a t SO to 8 j lb.ift . ( 11.0 to 
11 .7 kg, m .) , should also be used for the -,'.r in . drn ., 
13.S.F nuts along the r igh t-hand of the cylinder 
heads . 

11. Replace push rods and tit rocker gea r. Set inlet and 
exhaust valve clearances to .020 in. cold . Replace 
fue l p ipes and mani fo lds. 

FIG. 8. VALVE GEAR 

...,.. _. 

·-
L EYLA N D S E RVIC E M A N U A L 

12. Do not over-ti£hten the c:--haust manifold nuts . 

13. Check tappet clea rances af ter the engi ne has had 
,i short run. 

V ALVES A ND ROCKER GEAR 

The rocket levers (Fi£. 8) ure bushed a11d carried 0 11 

ho ll ow shafts. Each shaft is he ld in pos ition by three 
support brackets wh ich also ca rry the decom pressor 
, ha ft . The num ber one bracket on each head carries a 
;; prin g-loaded plunS?er w hi ch co mes into con tac t with 
a Ha t. m ill ed on the decom pressor sha ft . and ho lds it 
in the off pos ition. 

Lub rication is effected by an intermi ttent feed from the 
second and fifth camshaft bea rings , via o iiways d ri lled 
in the engine block and heads . u p through the cent re 
rocker-shaft support brackets, and along the rocker-
shafts to the rocker levers. 

The correct tappet clearance is .020 in. (cold) for both 
in let and exhaust valves . W hen checkin g the clearances , 
make sure the tappets are on the backs of the cams. 
Turn the engine until the valve is fu ll y open. then tu rn 
through one complete revolu t ion to brin g the tappet on 
the bac k of the cam . 

Bot h va lves are steli ite -faced and have hard-chrom e-
plated stems . The valves can be d ist in gu ished by t he 
d iffe rence in size across the ir heads . the exhaust bein g 
1.80 in. d ia., and the inle t 2. 10 in . dia . (Fig. !•). 

When removing the valves and springs for 
inspection and refacing, it is important that 
subsequently they are replaced in their original 
position 

FIG. 9. TIGHTENING CYLINDER HEAD NUTS USING A 
TORSION SPANNER 
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SPRING 
COLLAR 
(LOWER) 

VALVE SPRING 
(OUTER) 

, ~ 

"RUBBER SEAL 4 
VALVE CONE . 31610 

FIG . 10. VALVES AND SPRI NGS 

The valves and c~·li nder heads are num bered as shown in 
Fig. I j to faciiita ie re-assembh-

To Remove and Replace Valves 

l. Remove the cvl inder head an d place it fac e 
downwards on the bench . 

2. Extract the split cone (Fi g. 11) and rem ove tht 

VALVE - SPRIN G COMPRESSING 
TOOL FOR REMOVIN G 
SPLIT- CON E 

va lve collar together with the rubber sealing nn g 
and vah-e springs (Fig. I 0) . 

3. The rubber sea lin g rings should be inspected an d 
renewed if perished . 

4. Check valve springs ior length. sec "Data" 

FIG. I I. VALVE SPRING COMPRESS! NG TOO L 
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DECARBONISING, V ALVE GUIDE RENEWAL 
AND V ALVE GRINDING 

Decarbonising 

Remove the heads a11d valves as prev iously dP.scribed . 
Carefull y scrape off the carbon depos it on the heads and 
pistons. but on no account must any fo rm or abras ive be 
11sed . Do not disturb the r ing of ca rbon a l the top of the 
ha re. as it will help to res trict the passage of o il in to the 
combu stion cha mber if the bores are worn. 

Renewal of Valve Guides 

1. Check the va lve guides fo r stern clearances . ff 
this is excess ive . . 010 in . or over, renew the gu ide . 
If the stem is worn. renew the valve. , \lwavs chec k 
the fit ol a valve in the new guides . T hey mu st have 
.0005 in. to .00275 in. clearance tor the inlet valves 
and .00 I in. to .00325 in. clearan ce for the exha uot. 

2. T he valve gu ides are an interference lit in the heads 
c1 nd must be pressed in and out when replacemen ts 
.ire necessary. See Fig. 1-1 for position .of va lve 
guide in head. 

FIG. 12. GRINDING VALVE SEATS 

L E Y L AND S ER V ICE M A N U A L 

FIG. 13 . VA LVE TIMING MARKS ON FLYWHEEL 

. I 
I 

3. After fittin g a new valve guide, always regrind the 
va lve seat so that it is concentric with the guide . 

Valve Grinding 

1 
1 , Examine the valve fac in gs and sea ts . lf the valve 

sea ts are at all pitted and req ui re 15rinding, a special 
carborundum tool must be used. This must have a 
workin g face of 30° (the accuracy of this angle is 
important), and must be accurately positioned by a 
~pindle located in the valve guide: The stone must 
he rota ted· at high speed. The face of the seat 
should be concentric with the valve guide bore 
i:o within .001 in. (total clock reading). 

2. if the valves requi re refac ing, th is should be done on 
a valve-fac ing machine wi th the stone set at an 
angle of 29½'. The valve facing must be con~ 
centric with the valve stem to within .001 in. 
(total clock reading). 

3. O n no acco unt must badly pi tted valves an d seals be 
la pped together, as th is wil l cause excess ivelv wide 
sea ts. 
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VALV E SEAT 

SE RV IC E MANUA L 

T,\PDET CLEl\RAN Ct . co:.. :'.'.· 
EXHAU ST /~ND IN-!.. 7 

-02 .: 

CHAP TE R 
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VALVE SEAT 
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CONCENTRIC WITII 
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BEDOll•JG MARI'. 

L vA LVE. FAC ~ M UST Q t_ 
CO NCENTRIC WI TH VALV[ ST£:: ". 
T(J ·001 (TOT.t.L CLO: ;... REAi) ::,. 

FIG. 14. VAL VES AND SPRINGS IN PO S ITION 

4. When the valves and seats have been re-cut . or 

when the valves and seats are 111 good condition, 

thev should be li ghtlv lapped together to give a 

µeriect seat ing. The sea.t in g mark shou ld be a thi n 
line toward s the top of the seat (Fig. 14) . 

5 . To lap in t he va lves, put a thin !aver of fine gra de 

carborundum paste on t he valve seat and rotate 

the valve to and fro on t he seat , occas ionallv li ftin g 

the val ve off t he seal. Do not rotate the vah-e 

through a comrl ete revolution before lifting as thi~ 

will groove the seat. All traces of grindin g 

compound must be removed belore assem bh . 

VALVE TIMING 

I 7 

The valve timin g is shown in Fig . • , under "Data." FIG . 15. TESTING GAS-TIGHTNESS OF VALVE ON ITS SEAT 
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FIG. 16. ADJUSTING THE TAPPETS 

To Check Valve Timing 

1. To check the valve timing, set the tappet clearances 
of l\'.o . I cy linder to .020 in. (cold). 

!z 
0 a: 
lJ.. 

."bJ'-.-
32021 

_} 
2. Turn the engine until the timin g-plungef,engages in 

· the Hyw heel. ar.d No. I r:is ton is on T _. .~ f the 
ti ring stroke. i.e .. the fuel pump has j livered . 
. .\t this point the inlet and exhaust valves ~e closed. 
!'vfark the Hyw heel 10' be~ore T.D.C. (1.72 in. 
(·t3.7 mm .) on Avwheel rim). 

3. Now lurn the engir. e u:-.til the inlet valve of No. I 
cy linder just or:ens. To check when the inlet valve 
i; j:.ist or:ening. ho ld the valve colhr b~tween thumb 
and forefingu and attempt to turn . W hen the valve 
lifts olf its seat, the cellar will turn. If the timing is 
correct, the piston should be 1.72 in. (43 .7 mm.) 
before T.D.C. rr.easured on the flywheel nm 
(Fig. 13). 

TIMING PLUNGER 

Thio is fitted to facilitate linding T.D.C. for Nos. I and 6 
pistons and also the fuel pump in jection positions which 
is 28° before T.D.C. of No. I r:iston (both valves closed). 
The plunger at lower r ight hand side of flywheel 
housing (F ig. 3) . has three positions : T.D.C., INJ., 
and OFF. To operate ~he plunger, lift and turn until 
the required position is shown, then tum the engine 
slowly until the pl unger is fel t to drop into the 
appropriate hole in the flywheel. Never use the starter 
to turn the engine when using the plunger. 

Set the plunger in the off posit ion when engine has been 
correctly timed._ . ..-

FIG: 17. CORRECT SEQUENCE OF TIGHTENING 

.1~;.. ., 1 ... 
' 
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FUEL SYSTEM 

2 -1:> 

;; l<l 

le-

J2 

6 

7 

!>4305 

FIG. 18 . FUE L SYSTEM AUXILIARIE S 

I. Air Bleed S cre w. 
2. Ma in f uel Filter. 

6. Injection Pump Coupli n g . 
7. in jection Pump Flywh eel. 

11. Governor Housing Dipstic k. 
12. Pneumati c Governor Hou si nc. •• 
13. Excess Fu e l P l unger . r ). S eco ... ,d a ry Fuel Filt:e r . 

4. Vent Bl ock . 
8 . Injec tion Pump D i p stick. 
9. Fuel Feed Pu mp. 14. Suction Pipe Governor to Ventur i. 

S. Fuel Injection P um p. I 0. En g ine Stop Control Lev er . 15. Venturi Un it. 

DESCRIPTION 

The fue l system consists of a sin e-le ta, <F ig. 22) . 
bracketed to the chassis fram e. T he iueJ is ra ised 
through a combined on~off tap and primary filt er 
(Fi g. 20), by a small diaphragm-tvpe feed pum p. 
secured to the side of and driven from the in jection 
pump. Fuel is delivered to t he injection pump through 
the main fu el filter (Fig. 23) mounted on t he front of 
the mlet mani fol d. The iniect1on pump delivers fuel 
unqer;,_pigh pressure throu gh sepa rate pipes lo each 
inj~~:' A leak-off pipe fitt ed to each injector is 
connected to a gallery pipe whi ch discharges back into 
the filler neck of the fuel tan k. 

FUEL INJECTION PUMP 

The fu el inject ion pump 1s of the constant-stroke. 
cam-actuated . lapped-plunger type. The pump cons ists 
of a bodv wit h camshaft compa rtment at t he bottom 
whil , t in the middle and upper portions of t he pum p 
housing are located the plunger and barrel assemblic; . 
meterin g cont rol sleeves with regulating toot hed 
quadrants. pl un ger springs and control rod. T he upper 
portions of the housing also contain the fuel suction 
chamber. delivery valve assemblies and delivery valve 

holders fo r connect ion to the injection feed pipes. 

... .....;. 

:¥-
c~ . te;;, .. -,~ 
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OVERHAUL 

To Remove the Injection Pump 

Immediately pipes are d isconnected from the fue l pump, 

the ends of the pipes and unions on the pump must be 

covered with clean rag or caps. No dirt must be 
allowed to fall into the injection pump. 

1. Cncouple t he pipe fro m the govern or to the venturi . 

2. D isconnect the stop control. 

3. Lncouple the pipe from main filte r to pu mp and 

the suct ion and del ivery pipes to the fuel feed pump. 

4. D iscon nect the del ivery pipes to the in jectors. 

5. Set the engi ne to No. I pump injectin g and remove 

the setscrews connecting the fle xible coupling to 

the pump flywheel. The flywhee l must not be 

removed from the injection pump camshaft. 

6. Disconnect the fix in g straps and remove the pump. 

To Replace the Injection Pump 

1. Set t he engine to the INJ. mark of the timin g 

plunger, so that No. I cylinder is on compression 
stroke. 

2. T urn the pump camshaft until the mark on the 

flywheel is in l ine with the pointer on the pump 

body (Fig. 19), insert setscrews connectin g flexible 

coupl ing to flywheel and tighten securely. 

3. ln the event of a replacement pum p hav ing to be 

fit ted. se t the engme to the INJ. mark as in 

paragraph I. 

FIG . 19. INJE C TI O N P U MP TIMING MARKS 

FIG . 20. FUEL TAP AND FILTER 

4. Couple up the ma in feed pipes, but onl y the 

delivery pipe to No. I inj ector. 

5. Prime the pum p by ope ning vent cock and also 

prime throu gh to No. I injector. 

6 . I ow turn the pump Hywheel clockwise. unt il 

res ista nce becomes solid. ...\ t th is point I o. I 

in jector starts in jecti ng fuel. 

7. Insert setscrews and con nect flex ibl e coupling to 

pur . ') flywheel. 

8. Mark flvwheel oppos ite timing pointer on pump 

body to fac il itate replacement of pump should 

subsequen t removal become necessary. 
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..:.--- BLEEDER 

BLEEDER NUT 

ELEMENT STUD 

MAIN Fl -TER 
ELEMENT ASSEMBLY 

OUTER FILTER 
ELEMENT 

WING 
N UT 

' CENTRE STUD 
FILTER FELT 

C ASING COVER 
' STUD LOCKNUT 

FILTER JOINTS 

FIG. 23. THE MAIN FUEL FILTER 
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INTAK E INJECTIO N BY· PASS 

PRINCIPLE OF OPERATION 

BOTTOM OF STR O K E 

MAX I M U t--1 D E LIVE R Y 

T O P BOT TOM T O P NO DELI VER Y 

N OR M A L DELI VE R Y 

PRINCIPLE OF FUEL METERING 

l'UEL O I L SUPPLY PRESSUR E 
F U EL O IL UNDER H IGH P R ESSURE ---------

D ELIVERY UNION N UT 

, DELIVERY VALVE HOLDE Q 

UPPER SPRING PLATE 

PLUNGER SPRIN G 

LOWER SPRIN G PLAT :: 

PUMP ELEM EN T 

FIG, 24 . PRINCIPLE OF FUEL INJECTION 

!''' 
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TAPP ET HOLDERS 

-! ,, •. 

FIG. 25 . FITTING TAPPET-LIFTING- PLATE 

To Dismantle Injection ump 
In the event of the inj ection pump bemg liiu lt,· in 
~e rvice. it should normall y be removed com plete and 
replaced by a spare pump, the faulty unit being 
d ispatched to the nearest Levland Service Depot. 
As a replacement pump may not alwavs be availab le, 
details wherebv emergency repairs rn n he carrier:! out 
a re Qwen in the following paragraphs. 

Warning.-Strict cleanliness must be ohserved when 
preparing to dismantle fuel injection pumps. care being 
taken that all filings , dust, dirt and grit, etc .. have heen 
removed from the bench on which work is to be clone. 
The bench should then be covered with c lean grease-
proof paper and a num ber of c lean containers provided 
fo r the var ious pa rts removed . It is also an advantaQe 
to have a supply of clean. fresh fuel oil fo r wash ing these 
parts . 

- _ ___J!..,_ 

BASE PLUG 
SPANNER 

i'IG . 26. REMOVING BASE-CLOSING PLUGS 

LEYLAND S ERVIC E M A N U A L 

The Yar1ol:s pa 11 s ,,1 ont· p umping element should 
:1cver 1-,, 1nlerch.1nqeo ,_,,- ith anot her , pa rticularly the 
ba rrel. pump ri um1er. de liverv valve and seati ng . To 
kcer: the six elements iso lated they shou ld he placed 
in sepa rate co ntain ers. 

The surfaces ol these pa rts must never at any time be 
touc hed w ith a t-ile . sc raper, o r ethe r har<l tool or any 
,,hras ive com po und. 

Procedure is as tollows. the components being removed 
in th e seq uence given 

1. Remove the fuf'l fee d pump by unscrew ing hxing 
sc rews . 

2. Re mcve the ins pectio n cover-plate a nd dipst ick . 

3 . Remove the govern or (see " To Remove 
Governor "). 

4. Rotate the camshaft to brinf( each tappet assembly 
to its top dead centre posit ion and insert the tappet 
holder under the f:ea~ of the tappet adjust in g 
screw (Fig: 25) . 

FI G. 27. H OLDING T HE FUEL-PUMP FLYW HEEL 
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FIG . 28 . REMOVING FUEL-PUMP CAMSHAFT 

5. U nscrew the base clos ing plugs (Fig. 26). 

6. Remove the injection pump flywheel, us in g the 
withdrawal and holding tool (Fig. 30.) T he 
removal of the flvwhee l from the tapered end of the 

FIG. 29. REMOVING GOVERNOR DRIVING-FLANGE 

camshaft must never be done by the use of 
hammer or dr ift. 

7. Remove the bearing end plate and wit hdraw the 
camshaft (Fig. 28). The cams haft has a chisel 
mark at the dr ivin g end to ensu re that it is repiaced 
correctlY. 

8. P ush up the tappet assembly un til it is possible to 
withdraw the tappet holder, after which the tappet 
assembly, lower spring plate, plunger ,pring. upper 
spring plate and pl un ?er can be withdrawn through 
the base (Fig. 36). 

FIG. 30. REMOVING INJECTION-PUMP FLYWHEEL 
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FI G . JI. REMO V ING DELIVERY VALVE LOCKING-PLATES 

9. L n crew :lelivery vd lve holder, withd raw spring, 
spri ng peg, and ddi very valve . The valve sea tin!! 
a r:d its join t can now be removed by the extractor 
:ooi (Fig. 32). 

10. T o remove the pu mp barrel. unscrew the locki ng 
screw situated above the inspection cover-plate and 
push the ba rrel fro m below with a f-ib re or sof t 
brass drift (Fill' . ..+0) . 

CAMSHAFT END FUEi:. PUMP ' 

INSPECTION 
COVE R 

LEY LAND SERV I CE MAN UAL 

.. 

F IG . 31. REMOV IN G DE LIVERY VALVE 
SEATIN G 

GOVERNOR S IDE 
COVER 

FIG . 33 . INJECTION PUMP, GOVERNOR HOUSING AND COVERS 
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FIG. 34. REMOVING CONTROL RO D BUSHES 

To Renew the Control Rod Bushes 

1. If the control rod bushes are worn a;i <l netd re new -
ing. a special extractor tool, C.A.\'. No. E .T.431. 
is required for removin g the bushes (ri<;(. 34) . 

2. To remove the locking ring holding the re;;r contrc! 
rod bu~h in position in the pump housing. us: 
C.A.\'. Tool No. ET.031 (Fig. 3Sl. 

3. New bushes will have lo be iine reamed afte r fitiin !! 
with C.A.V. Tool No. ET. I 09 ET. I I 0 (ri~ . 37\ 

4. To remove the camshaft beari ng ou ter ra ce fro m 
the end cover and governor housing. use extractor 
tool C.A.V. No. ET.02613 (Fi !!, 31-i). 

FIG. 35 . REMOVING LOCKING RIN G 

- . ·-- --· - - -
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FIG. 36. REMO VING TAPPET ASSEMBLY 

REAMER FOR 
CONTROL- ROD BUSH 

REAMER GUIDE 

FIG . 37. REAMING CONTROL ROD BUSHE S 

FIG . 38. REMOVING .CAMSHAFT BEARING OUTER RAC E 
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FI G. 39. SETTING CONTROL ROD 

To Re-assemble Injection Pump 

Ca re must be taken tha t all joints and other parts are 
enti relv clean . T he clea nin g ope ra tion should be : 

1. Rinse in clean fu el oil. 

11. Bring together without the use of cotton w,iste. 
rags , or wipers of any kind. 

BA'R~ LOCKING- SCREW 
' .. ,.. .... ' 

: ;'./\ 
... _;., ifjt:,'" 

. -----~--31741 

FIG . 40. REMOVING OR REPLACING PL U NGER BARREL 

1. F it the plunger ba rrel Ci\reiullv. observing that t he 
J ot in it i~ opposite t he hole for the lockmg screw 
(Fig. -10). Carefullv screw in the locking screw, with 
new joint. until it locates with t he slotted recess in 
the barrel. when it can be tightened. If correctly 
engaged. it wili prevent rotatin g movement of th 
barrel whilst permitt in g a limited vertical movement. 

2. Fit the del ivery valve seat in gs with new joi nts and 
insert the valves. 

3. Replace the deli very va lve springs and pegs . 
Screw on valve holders and lit locking plates. 

4. .-\ssemble control rod in the pump casing and set it 
in t he middle position . The dot at each end of the 
control rod should be set so that 1t is in line with 
the outer iace :if the pump body (Fig. 39). 

FI G. 41. REMOVI NG OR RE PLACING PLUNGER 

5. .-\ssemble regulating quadrants and sleeves , together 
with the u pper spring plates on the pl unger barrels. 
Cal ibration marks on quadrants and sleeves must 
( oincide. 

6. With the control rod in the central pos1t1on, 
quadrants should be meshed so that t heir clamping 
lugs are at 90 ' to the control rod and in line with 
the barrel locki ng screws (Fig. 39). 

7. S lide the plunger springs into location with top 
sprin g plates. 

8. Fit lower spring plates on to t he plungers and insert 
the plu ngers into t he barrels through the base plug 
holes, usi ng C.A.V. Tool No. ET.569 (Fig. 41 ). 

9. It is essential tha t the chisel marks on the plunger 
lugs coincide with t he chisel marks at the base of 
the regulat ing sleeve guide slots. 
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10. Insert tappet assembli es and press against each 

spring until the tappet holders can be inserted 

under the heads of the tappet adjustinf[ screws. 

11. Fi t the camshaft and its bea rings in the pump 
housing, ta king care that the mark on the shaft 

is fitted to the correct end of the pump bod\· . 

Check the end-play, and if the movement me:1.su red 

does not lie between . l mm. to .2 mm .. remove one 

bearin g end-plate and insert shims as requi red 

between oil thrower and be3ring. 

12. Refit the base closing plugs and securely ti ghten. 

Rotate camshaft and remove lappet holders in 

correct sequence. but only when t hei r correspondin g 
cams reach top dead centre. 

13. E xamine each tappet screw loeknut and tighten if 

necessa r\'. If a tappet adjusting nut is found loose, 

or is renewed, it is advisable to retime the complete 

uni t , but as a temporary measure it can be adjusted 

and locked so that the dis tance between the screw 
head and locknut is uniform with t he remain ing 
tappet assemblies. 

14. Care must be taken that plungers do not hit deli ven· 

valve seatings at peak of cam lift. lf a tappet has 
been readjusted, tes t clearance between plun ger top 

at cam T.D.C. and base of delivery valve seating 

by inserting a screwdriver gently below head of 

tappet adjusting screw and li ft in g plunger. T he 

resultant movement shou ld f!Ive a pla~· of .3 m m. 
lo j mm. On no account mu,t a screwdriver be 

used in this position fo r any other purpose. 

15. Replace the govern or (see "To Replace 
Governor Assembly ") 

16. Refit fuel feed pump. 

To Re-calibrate the Pump (Governor attached) 

Calibration should be carr ied out on a power-driven 
test rig. us in g gravity feed and master test in jectors . 

Readings to be taken at m3.ximum fuel setting of 88 cu . 
mm . to 92 cu. mm . stroke at 600 r.p .m.-i.e .. 17.6 to 

18.4 c.c .·s per 200 strokes . 

Maximum var iation of delivery of all elements : 

.7 c.c. per 200 strokes at 300 r.p.m. 

.7 600 r.p.m. 

.7 .. ,. 900 r.p .m 
1.0 ,. idling speed of 200 r. p.m. 

with fuel setrin[[ of 16 cu . 
mm. to 20 cu. mm. stroke. 

Ma ke sure that th e loc knut on th e fu ll load stopscrew 

has been full y tigh tened and the clea ran ce between the 
screw on the lower part of the lever and the govern or 

thrust arm is .035 in . lo .045 in 

FIG . 42 . INJECTION PUMP AND GOVERNO R 

0 ) ; .... 
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l. S lotted Nu t. 
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F IG. 32. SE CTION S THROUGH GOVERNOR 
IS . Exc..e ss Futl Pl unger Knob. 
16. Excess Fuel Plunger Barr·c:.I. 
17 . Excess Fuel Pl u n ger L inl<. 
18 . E x c ess Fuel Plunger Shaft . 
19. Ope r ati ng Lever. 
20. Retaining Washer. 
21. Torsion Spring. 
22. Taper Pin. 
23 . Long Shaft. 
24. Stop Le v e r . 
25. Ope rating Lever. 
26. Split Pin . 
27 . Shor t Shaft. 
18. Pick- up Leve,·. 

'29. Weight Carri er Key. 43. AcJjuscing Sc,·l.!w, 
30. Weight Spring A~senib ly. 44 . Scr·ewed Pivot Pin . 
31. Pivot P in . 45. Di a phragm. 
32. Cont r ol Roe.I . 46 . Joint. 
33. Pivot Pin. 47. Gove rnot· End Hou~ing. 
34. Housin g Nut. 48. Adap tor. 
35 . Housing Stud . 49. D a mper Va l ve Body . 
36 . Stop Peg. 50. Dam p e r Va l ve Sprin g. 
37. Control Rod Stop. 51. Dam pe r Valve. 
38. Excess Fue l Plung e r Spring. 5'2. Main Sp rirq~ . 
39. Threa ded P e g. : l Diaphra gm H ousing. 
40. L i nk. 54 . Scre w, 
41. Adjustin g Screw . SS. Oil Dan,per. 
42. Screwe d P in. 56. End Plate. 
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S7. Jo in r .. 
S8. Base Plu g. 
59. Sl eeve: Nl•L 
60. Locki ng C i.-c. l1p . 
61. S eeger Circlip . 
61. Thrust Race. 
63 . Sleeve. 
64 . W e igh t Carrier. 
65. Bo lt, 
66 . Pin. 
67 . Dri ving Centre. 
68. Flyweigh t . 
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GOVERNOR 

The Leyland-C.A.V. combined vacuum and mechan ical 
governor is housed in a casing at the rear end of t he 
1111ection pum p. The govern or consists of a vacuum-
operated element which controls the idling and inter-
mediate speeds of the engin e. A fivweigh t govern o1 
controls the maximum speed oi the e7g1ne. 

The control rod is connected to a spring-loaded leath :::r 
diaphragm which separates the main govern or housin g 
from the vaci.ium chamber. The control rod is held at 
fu ll-load posit ion bv the spring. T he vacu um chamber is 
in communica '. ion with a venturi unit. shown i1 Fig. 44. 

v:N 

THROTTL ~ 
BUTTERFLY VA LVE 

fi xed over the air intake, b~· a copper pipe connection. 
T he damper spring holds the control rod steady at 
idling speeds . \)i hen the da mper valve li fts . however . 
due to the control rod touch ing it. ai r is drawn in to th e: 

rnct ion cham ber. This helps to destrov the vacuum 
rap1c ,. when t he engine speed tends to increase. bu t 

as soon as the cont rol rod moves -forward, due to t he 
decrea~e in vacuum . the v.,lvc sh uts. t hus restoring the 

vacuum, and engine speed decreases. This limi ts the 
movement of t he cont rol rod to a very small range, t hus 
reducing any tende:icv of t he engi ne to·· hun t.·· 

A IR l tHAYt 

IN IDL IN G POSITION --'!~ - ....;.,f'CJ 

C,OVERN QR 

IN L E: T M AN IFOL D 

THROTTL E CONTROL 
LEVE R 

-:=.....-=--=--5-UCT--'--I_ON -=-PIPE-=--=--=--=--=--=--=--==--/ 

\IA(UUM G,'.)V[RNOR SPRING 

DAM PE R SPRlt-.;G 

QAVtP:~ 4.DJl!STft. 

VAC UUM GOVE RNO;:: 

FIG. 44. DIAGRAM OF VACUUM GOVERNOR AND VENTURI CONNECTIONS 
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FI G . 45. GOVERNOR WITH SIDE COVER REMOVED 

T he vacuum in the suction chamber is determined bv 
t he extent to wh ich the throttle is opened. As the 
t hrottle valve is opened a defin ite vacuum is created 
which exerts a pull on the d iaphragm in opposition to 
the sprin g, so that the fuel pump control rod finds a 
balanced posi tion . 

At maximum speed . the fl yweight governor comes in to 
operation and moves the fo rked pickup lever into 
contact wi th the end of t he lower adj usting screw on 
the operating lever, thereby movin g the control rod back 
towards the closed posit ion . 

Stop Control 

The engine can be stopped b ' operatin g t he stop control 
moun ted on the engi ne s ide cover al the re:1r le ft - hrnd 
s ide of the driver. 

The cable control is connected to the stop lever (Fig. -l6) 
and when operated returns t he co ntrol ro::I back to the 
s top posi tion. 

Excess fuel Control 

E xcess fuel for start ing is provided for bv a device shown 
in Fig. 46. Depress ing the knob enables t he fu ll lo:1d 
adjus tin g screw carr ied on the operating lever to engage 
in the slot cut in the control rod stop , t hus permitting 

LEYLA ND S ERVICE M ANUAL 

the pump control rnd to move fur t her open. O nce t he 
engine has started. t he pump control rod is moved back 
bv the diaphragm , ai iowing: th e plu ng:er to return to its 
normal pos ition. 

MAINTENANCE 

To Test Condition of Idling Diaphragm 

l. :Vove the control rod to the stop position bv 
operating the stop lever. 

2. f luf! the vacuum pipe adapter (Fig. 45), with finger 
and release the stop lever. T he control rod should 
not return to the open posit ion. If it should do so , 
the leakage may be due to the foil owing causes: 

1. Porous diaphragm 
n. Leaking diaphragm joint . 
m . Leaking idler damper valve. 

To Set Idling Controls 

This is done with the engine runnin g : 

1. Screw out the idl in g damper (Fig. -!5), so t hat it is 
clear of the diaphragm when the engine is idling. 

2. ) .djust the id ling stop on the venturi so that the 
butterHy valve is se t to give an idl in g speed of 
300 350 r .p.m . 

3. The idling damper must now be screwed in to 
el iminate .. hunting... This adj ustment is so 
extremely cri t ical that a fraction of a turn of the 
adjus tin g nut from the pre-determined posi tion 
will cause·· hu nt ing. ·· 

FI G. 46. GOVERNOR MECHANISM 
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FIG. 47. REMOVING GOVERNO R LINKAGE SPINDLE 

To Set High.-Speed Governor 

This should cut in at 1.800 r.p .m. engin e speed and the 
runaway speed should not exceed 1.960 r. p .m. engin t> 
speed . 

When checking the governor on a test rig, an allowan ce 
of 75 r.p.m. (pump speed) should be made for the effect 

FIG. 48. GOVERNOR WITH COVE RS REMOVED 

CHAPTER 3i PA '"; E 3 5 

of the vacu um diaph ragm not being in act ion : th erefore 
the govern or should be set to cu t in at 975 pump r.p .m . 

lf ecch e\·e of the governor springs i, given a 
quarter-turn . th e cutting-in speed will be al tered b\· 
approximate!>· 2S pum p r.p .m. 

When screwing out a spring eve, t he spnng must be 
gripped fi.rm lv near the end in a vice, otherwise th C' 
spring will lock the eye when an attem p '. is made to turn 
it. This procedure is not necessarv when screwmg an 
eve 1n 

OVERHAUL 

To Remove Governor Assembly 

1. Remove the diaphragm block : press against th e 
cover wh ile remov in g the setscrews. as there is a 
stron g spring underneat h. 

2. Remove the stop le \·,-r and dipstick, then remove 
the side cover and end cover . The oil damper will 
come awav with the end cover . 

3. Remove the spli t pin (Fig. 46) . securing th e 
diaphra gm to the control rod pm. Draw the rod 
to the full-off posit ion and unhook the diaphragm. 

4. Take out the spli t pins securing the pivot spindle 
(Fig. 50), screw a ¼ in. B.S .F. bolt into th e tapped 
end and withdraw the spindl e (Fig. 47). Remove 
t he torsi on spring and forked pick-up lever 
(Fig. 43). 

GOV ERN O?. 
SPR ING 

I 

FIG . 49. RELEASING GOVERNOR SPRING 
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5. Release the governo r springs lFi g. 49). 

6. Remove the Hyweight carrier bolts and withdraw 

the fl yweights (F ig . 52) . 

7. Remove t he lour setscrews securing bracket (Fig. 

5~) to the driving cen tre and remove the bracket 

a nd sl eeve . 

8. L.' nscrew nut secunn1; driving centre and using a 

special drawer (F ig. 29), remove the driving centre. 

9. Remove the hous ing nut and setscrews (Fig. 43) 
5ecuring th e govern , casing to the injection pump 

housi112, and remove the casing. 

To Replace Governor Assembly 

Reverse the sequence of operations for "Removing 
Governor." 

Note : The Hyweight bracket and driving centre are 

both meshed on initial assembly and they must be 

replaced so that the marks coincide. 

FUEL FEED PUMP 

The feed pump (Fig. 53) is of the variable-stroke-

d iaphragm tvpe, dr iven directly by an eccentric on the 

injection pump camshaft. The pump is of ample 

FIG. 50 . RE MOVING SPLIT PINS SECURING LINKAGE 

SP INDLE 

FIG. 51. EXCESS FUEL CONTROL ANO FULL LOAD STOP 

ca pacity to ensure an adequate supply of fuel at all 

speeds. 

Operation 

As the injection pump camsha ft revolves. the eccentric 

pushes the rocker arm down ; this pulls the diaphragm. 

held between metal discs. inward against spring pressure 

thus creat ing a vacuum in the pump chamber. 

Fuel enters the pump through the suction valve into 

the pump cha mber. On the return stroke the return-

sprin g pressure pushe3 the diaphragm outward, forcin g 

fue l from the chamber through the pressure valve into 

the main fuel filter and so to the injection pump. 

\'.\ hen the injection pump fue l gallery is ful l. a pressure 

is created in the pump chamber. Th is pressure will 

hold the diaphragm inward against the return -spring 

pressure, where it will remain inoperative un til the 

pressure in the injection pump drops . 

The small spring on the rocker arm 1s merely to keep 

the arm in constan t contact with the eccentric to 

eliminate noise. 
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FIG. 52. REMOVING FLYWEIGHT CARRIER SOLT 

Overhaul 

If trouble occurs in the fuel rnpplv to t he in.iection 
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pu mp. t he foll owi ng checks should be made before 
at tempting anv repairs to the pump : 

1. Make sure the fu el pi pes are not blocked. 

2. Check that both the marn and primary filters are 
ciean . 

3. Examine for leaks on the suction side of the pum p. 

4. Examine the va lves and. if defective, renew. 

If the pump still fai ls to operate satisiactoriiy. dismantl e 
and check fo r the followin g : 

1. Broken diaphragm return sprin g. 

2. Diaphragm retai nin g-nut loose . 

3. P un ctured or worn-out diaphragm. 

4. Lcaka!?e at diaphragm flange. 

5. Broken rocker arm. 

PRIM IN G H.A.NDL E 
,f- DELI V ED' 

DELI VE RY 
VALV E --. 

S UCT IO, 
ALY E _ .. .--

ROCKE R AR M SPRIN G · 

R ETURN SPRIN G 

.. SUCTIOt--. 

' ROCK::R 

' INJECT ION PUM P CAMSHAFT 

FIG. Sl. THE FUEL FEED P U MP 

fl ,"\, ... 
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INJECTORS 

The fuel is de li vered at hie:h pressure to injectors 
(Fig. j .. t) which break up the fue l into a hne mist and 
dis tribute it in the combus tion chamber Thev also 
ensure a snap start and hnish to injec l1 .. and prevent 
::ii r fro m entering the pipe lines durin!l' t ne compression 
srroke. 

The inlet adapter is provided with an ·· edgewi se " tyr,e 
fil ter. Fram the filte r. fuel is fed through a drilled 
passage to the nozzle . When the required pressure is 
reached. the nozzle valve snaps open and allows fuel to 
be sprayed into the com bustion cha mber through four 
small eq ually spaced holes in the nozzle tip . Al though 
the needle va lve is a very fi ne ht in its hearing in the 
injector bodv , a small quantitv of fuel lea ks past t he 
va lve stem and this is led away throu gn a dr illed passa2e 
in t he injector body to a branch pipe and thence to t he 
main leak-off ga llery pipe . 

The injectors will give long periods oi ef!-icient service. 
Special equipment is req uired for reconditionin g the 
injectors and specia l lapping tools are obta inable. If. 
however, no eq uipment is at hand, injectors shou ld be 
returned to Leyland Service Department and a 
replacement set fitted. 

Diagnosis of Injector Trouble 

Provided the fuel fil ters receive regula r attention, thereby 
ensuring tha t onlv clean fuel is fed to the injectors. no 
attention is likely to be required for long periods . . .ny 
inefficiency ca n us ually be detected by one of the 
fo llowing systems : 

1. Pronounced knocking on one (or more) cylinders . 

2. Complete or intermittent misfir ing. 

3. Smoky exhaust (black) . 

.... -. 
4. Increased fuel consumpt ion . 

5. E ngi ne overheating. 

To locate a fa ulty injector. slacken off the injector p ipe 
union nut two or three tu rns and a llow the fuel to lea k 
past the threads while the engine is running slowlv . This 
cuts out the injec tor and if no change in engi ne perform-

f-
u.. 
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FI G . 54. THE INJECTOR UNIT 

ance can be detected , it is reasonable to assum e that the 
injector is fa ultv and should be removed fo r examinat ion. 
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Faul ty inj ection may be due to an\" of t he follow in g : 

1. External carbon on nozzl e, . 

2. Choked nozzle si:;ray holes. 

3. Loose nozzle lock nut. 

4. Dirt on the joint face between nozzle and bod,. 

5. Dirt or carbon on needle valve seat. 

6. Need le va lve stickin g in body. 

7. Faulty valve sprin g adjustment. 

8. Broken needle valve sprin g. 

9. Cracked in jector hodr. 

To Test Injectors 

Con nect the injector to an injector test pum p. give th e 

handle abou t ten strokes to expel all air, and observe 
the nature of t he spray when pumping at about 20 

strokes per minu te. If no test pemp is available, con nect 
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the injector to the injection pum p. so that the spray can 

be observed. Slacken the unions on the rema ini ng 

injectors to prevent unburnt fuel bein g sprayed into the 

cyl inders. Decompress the engine and depress the 
excess fuel plunger, then turn the engine wi th t he 
start ing handle and observe the spra,·. 

When the injector is operatm g correct\' . the spray fro m 
the nozzle spray holes should appear al ike, of equal 

length and free from streaks or ie ts of undivided fu el 

(see Fig. 55 ). The nozzle tip must remain drv after fuei 

cut-off. 

OVERHAUL 

To Dismantle and Clean Injectors 

When dismantlmg injectors ab,olu te cleanliness i~ 

essential. Needle valves are not interchangeable, 
care must be taken when dismantlin!l to keep a ll parts 

with their original in jectors. 

1. unscrew the iucknut and remove the nozzle. 

2. Remove the injector end plug and withdraw the 

valve spring, distance washer and needle valve. 'l f'! 

FIG . 55. INJECTOR SPRAY AS SEEN BY THE HIGH-SPEED CAMERA 

,1.-.., .... 
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the valve is tight. screw a piece of 3 BA screwed rod 
in to the tapped bore of the need le valve and draw it 
out. 

3. Was h the needle valve. nozzle and in jector body in 
clean fuel oil. Bot h faces of the nozzle Range, the 
inner iace of the lack- nut and face of the body 
should be bright and without trace of damage. They 
rnust bed perfectlv to ens ure a pressure-tight joint. 

4. The stem of the needle valve must be free from high 
spots or scratches. If dirty or coked . clean with a 
fi ne brass wire brush. 

:>. C lean the nozzle seat thoroughly anti clear the 
spray ho les wit h a pricker. Brush through injector 
body bores and in let adapter . Flush out the inlet 
port drill in g and nozzle with fuel oii . Finally 
ri nse in clea n wh ite sp irit before assembly. 

To Re-lap Nozzle and Valve Seats 

Use onlv the special fine grade lapping compound 
known as .. 2A.700.O.F.," supplied by the Carborun dum 
Co., Ltd .. Trafford Park. Manchester . 17. 

W hen lappin g, CJ1 ly use very li ght pressure. 

Never give the needle or nozzle lapping jigs more than 
a few twists at a time between each test . 

Wash away every trace of lapping com poun d, assemble 
the injector and test fo r a dry seat with a susta ined 

NOZZLE -
LA PPING-
TOO.L-----

NOZZLE . 

FIG . 56. FITTING THE EDGEWISE FILTER 

pressure of 135 atmospheres. If the seat does not remain 
dry, repeat the lapping operations until such a condition 
is obtained. 

To Re-assemble Injectors 

1. C heck that all the parts are r-erfectly clean and drv . 

2. Fit the injector body in the holding jig (Fig. :56), 
so that the body is in an upr ight position. 

3. Fit the nozzle and lock-nut. and screw up t he 
lock-n ut so that the nozzle can just be rotated with 
the fingers. 

NEEDLE----
LAPPING 
TOOL 

FI G. SI. LAPPING THE NEEDLE VALVE AND NOZZLE 
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FIG. 58. TIGHTENING THE LOCK-NU T 

4 . Sc rew the 3 B.A. rod into tn e needle valve , a nd 

inser t the valve in to the in jector bod1. 

5. Ti!!'hten the lock-nut s iov.-·lv and ca refullv with the 

nngers . at t he same tim P. using the 3 B.A. rod to 

bounce the needle valve rap idlv on the nozzle seat. 

This is to ensure perfect cent ra lisat ion of th e nozzle 

and needle, without wh ich th e injector will not 

operate correctk. F inalh-. t ighten the lock -nu t 

wi th the ring spanner (Fig . 58), taking great care 

not to knock the nozzle wh en fitting the spa nn er. 

6. When t he lock -nut has been fullv li ghtened. 

cent ralisati on must he checked ilS follows : 

W ith th e injector support ed venically in t he 

holdm g jig. lift t he needle l'a ive off its seal . a bout 

t in_, then iet it drop. The 1·alve should stri ke th (' 

seat with a sharp rnetali iL .. cli ck .. and bou nct 

abou t four t imes . otherwise the nozzle is not central 

and operation (5) must he reoeatc::d . If subsequent 

checks show no im provement . check t he fit of t he 

needl e valve in the in1ector hod , 

7. ·ow assen 1hle the dista11ce wa sncr. valve srring and 

ad_iustm!! washer in t he iniector hod\' and rep lace 

t he iniector end plu g. 

----- --------- --· -· --- - ----- -

To Check and Adjust Injectors 

This can o nly be done successfu llv wi th a specially 

designed injector test pum p. 

1. 

2. 

3. 

4. 

Conn ect t he injector lo test pum p ; expel all ar r 

from the pum p. 

Carefullv not e pressure at which spray breaks when 

the pump handle is operated. T he correct pressure 

is between I 40 and 145 atmospheres (2,057 ( 1-10 
kg .,sq. cm.) to 2. 130 (150 kg .1sq _ cm.) lb. sq . in .). 

The seat must remai n drv with a susta in ed pressu rt 

of 135 atmospheres (1,984 (139.5 kg. sq . cm .·1 

lb. sq . in. ). 

If the discharge pressure is not correct , chec k that 

the needle valve is free in the bod1· ; ~f this is in 

order, then adjust the spring pressure by insertin g 

a spring adjusting washer of a different thic kness. 

Re-check the discharge pressu re . 

FIG. 59 . CENTRALISING THE NEEDLE VALVE 
AND N O ZZL E 

(1.:-.1 · 
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ON TOP OF DISTANCE , 
W ASHER. GAP 
HE RE SHOULD BE I 
007" ;Q ·009 '" 

31621 

FI G. 60. CHECKIN G THE NEEDLE-VALVE LIFT 

5. Check that the needle lift is between .0 l 6 in. and 
.0 18 in . To do this. r emove the injectc end plug 

and return spri nl?. Inse rt a .025 in. thick sh im on 
top of the distance washer and replace the end plug. 
Sc rew down the plug by hand and measure the gap 
hetween the end-plug and injector bodv (Fig. 60). 
If this gap is betwee n .007 :n. lo .009 in .. the needle 
lift is correct. l f the gap is not correct, fit a different 
thickness of dis tance washer. 

6. Chec k the time for the pressure to fall from 125 to 
SO atmospheres (1,83 7 ( 129 kg. sq . cm.) to 1,176 
(82 kg. sq. cm.) lb. sq . in .) . The limits for 
rejection, using fue l oil are as follows (a t room 
temperature -W· F. to 70 ' F.) : 

New Injectors (not previously run in an engine) : 

Upper limit 28 seconds . 
Lower lim it 12 seconds. 

Used Injectors 

Upper lim it 20 seconds 
Lower limit 7 seconds 

FI G . 6 1. INJECTORS AND LEAK-OFF PIPES IN POSITION IN CYLINDER H EAD 
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TO REMOVE AND REPLACE ENGINE AND GEARBOX 

TO REMOVE ENGINE AN D GEARBOX 

1. Isolate the batteries bv disconnect in g at the 
term inals. 

2. Drain the cool in g system by opera ting t he wheel 
valve at the front offside of the engine. 

3. Remove the bonnet side covers and bonnet top. 
also t he floor boards in t he dr iver 's cab . 

4. Disconnect the radiator lop-stay and the top and 
bottom water pipes at t he Ha nged joints on the 
radiator. 

5. Remove the bolts from the radiator mountin g 
brackets on the front crossmember and remove th e 
radiator. 

6. Disconnect the starter motor cables and also the 
cable clip from the flywheel housing. 

7. Remove the offside bonnet board and d isconnect 
the oil pressure gauge pipe at the tap, on the side 
of the engine. 

8. Disconnect the fu el feed pipe at the feed pump ar,d 
remove the stop control cable from l he iwverno;-_ 

9. Disconnect the fu el leak-off µi ~e at the rear ne:ir 
s ide of the engine. 

10. Disconnect the air brake pipe line at the union a l 
the rear of the engine. 

11. On veh icles with the compressor air-filte r moun ted 
on the dash un der the bonnet near side. disconn ect 
the a ir in let pipe at the flexible con nection. 

12. D isconnect the accelerator control rod at the lever 
on the cross -shaft at the rear of the engine block. 

13. Disconnect t he dynamo cables and remove the 
forward near side bonnet board. 

14. Break the ai r inlet hose connecti on at the ventu ri 
and remove the oil bath air filter and ai r intake 
trunk complete. 

15. Remove the bolts connecting the propeller shaft 
an d gearbox companion flange and slide th e 
propeller shaft clear of the gearbox. 

FIG. 63. ENGINE FRONT MOUNTING SHACKLES 

(, ... 4 1.; 
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16. S upport the gea rbox and remove the Len bolts 

, ecunng the engine and gearbox through the 

lian io-crossmember (Fig. 6-+) . 

17. D isconnect the clutch operating rod a t the ball end 

,)r the gearbox. 

18. Remove the eight bol ts. four each side securing the 

frnn t crossmember lo the fr.:11ne side members. 

19. Take the we ight oi the engine with a suitable crane 

heiore removing the two bo lts secu ring the engine 

to the ba njo crossmember (Fig. b-+). 

20. The engine can be mana;uvred clea r of t he vehic le 

complete with front cross member and without 

r<! moving the iront bumper. 

21. It is advisable tu leave the front bumper in position 

to keep the irame s ide members braced . 

L E Y L AND S ERVICE MANUA L 

T O R EPLACE ENGI N E AND GEARBOX 

The replacement ot the en!l1ne and gearbox is a reversal 

,Jf the procedure for removal. 

There are certain poi nts which must be \rntched to 

ensure the correct aii!m ment and correct operation ot 

the clutch : 

l. C heck that the clutch centre plate assembiv is 

centralised before repiacing gearbox. :-=:ee 

" Clutch " chapters unde r " To Re~assemble 
and Replace the Clutch"). 

2. Do not strain the clutch ce ntre plate assemblv when 

meshing it with the clutch hub . 

3. W hen t he gearbox is li nallv replaced , check that 

the correct iree travel on the clu tch pedal is present. 

See " Clutch " c_hapter under " Adjustment." 

FI G . 64 . ENGINE REAR MOUNTING 

., . -, 

•l· 4 i 
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ENGINE BLOCK AN D CAMSHAFT 

DESCRIPTION 

The cylinders and crankcase are cast integra l : the 
cyl inders being fit ted with dry push -fit . cast-iron liners . 
shoulder located. 

The camshaft is carried in seven pressu rr -lu bricated 
bearings which are setscrew located on the lower offs ide 
of the engine block, the thrust being taken t,n the iron l 
bearing only. The d ri ve is transmitted from the front 
of the crankshaft through helical gearing. 

OVERHAUL 

To Remove Camshaft 

1. Remove the rocker gea r and ext ract the push rods. 

2. Remove offside dvnamo , and d rivi ng bell s . 

3. Remove t he tappet gallery side covers and ex tract 
t he tappet s. 

4. Remove vibrati on damper fro m pull ey and then 
remove pullev with the special tool 

5. Disconnect t he exhauster oii feed p ipe from t he 
timin g case side and remo,·e all secu rin g baits an d 
setscrews from timing case. 

6. Now remove tim ing case. taking care not to da maQe 
the oil seal housed in t he bore surround ing t he 
crankshaft end . 

7. Remove the four setscrews and lockin g plat es 
securing the gear to the cam haft and withdraw t he 
gear. ta kin g care to note the position of the timi nQ 
mark on the gear in relat ion to the mar k on thv 
timin g back plate when l\o. I piston is on .TD.C. 
of fir ing stro ke. 

8. Remove the four setscrews fixing t he camshaft 
thrust washer , and withdraw the camshaft. 

FIG . 65. REMOVING PUSH ROD AND TAPPE T 

9. To remove the camshaft bearings. take out t lw 
locating setscrews and d rive out the beatings wit h ~ 
suitab le drift. The intermedia te bear in gs ar<· 
interchangeahk. 

10. To drive 011t the rear bearin !!. it is necessa rv l e, 

remove the clu tch. tlvwheel and top half of Avwheel 
housing. 

11 , J 
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POSITION OF CAMSHAFT TIMING 
• MARKS WHEN NOi PISTON IS ON 
• T.O.C OF FIRING STROKE 

FIG. 66 . CAMSHAFT TIMING MARKS 

11. Check all bearings for wear and renew when 

diametrical clearance exceeds .0 I O in. ormal 

end-play of the camshaft with the retain in g plate 

tight up and adjust ing shim in position is .004 in . 

If the end-play is .008 in. to .0 I O in., the shim 

should be removed. 

To Refit Camshaft 

Refi tting the camshaft 1s a reversal of the previous 

procedure. 

Take care that the bearings are not burred w en 
replaci1,1; them. 

To Time the Camshaft 

1. Turn the engine until o. I piston is on T.D .C. 

of the fir in g stroke. 

2. Fi t the camshaft gear so that when the dowel hole 

in the gear locates on the dowel in the camshaft end. 
the arrows on t he gea r face and timi ng back plate 
are in line (Fig. 66). that is. 90 to the top face of 

the engine block. 

L':YLAND S E R V C E MANUA L 

FIG . 67 . GEAR LOCATING DOWEL IN 

C AMSHAFT END 

3. Refit the locking plates and tighten the setscrews 

securely . Make sure that the loc king plate tabs are 

turned over aiter the setscrews have been tightened . 

Cylinder Liners 

At overhaul the liner bores should be measured and if 

the maximum diameter exceeds;'--4.8 m. ---,- .020 in . at 
the top, new liners must be fitted. 
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CAMSHAFT SHOULD BE RENEWED 
W HEN THE MEASUREMENT 
BETW EEN THE NOSE OF THE CAM 
AND THE BACK OF THE CAM 
REACHES 1·983" 

FI G . 68. CAM WEAR DIAGRAM 
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To Remove and Insert Liners 

1. The c~dinder liners are pre-finis hed read,· for 

inserting in the engine-block . A special tool has 

been desi gned both to ext ra ct the old liner and to 

insert the new one in the bloc k. 

2. Before fitting new liners, thoroughl v clean out the 
cvl inder bores and lightly smear them wit h t hi n 
oil. This will fac ilitate remova l of liners on 
subseq uent occasions. 

Note : Cylinder liners must not project. more tha n 
.002 in . above the top face of t he engine block 

CONNECTING RODS AND PISTONS 

DESCRIPTION 

T he connect ing rods are all oy steel stampings of 
exceptional!v rigid design. drill ed to provide int er-
mittent oil spray for cylinder wall lubrication . T he bic 
ends have steel-shell ty pe. lead -bron ze bearin gs with 

the bearing surface indium-coated. 

The small ends are bushed and the hollow gudgeon pins 
are located by circli ps. 

OVERHAUL 

To Remove Connecting Rods and Pistons 

The dim ensions of t he crankshaft are such that the 
pistons ca nnot be withdrawn from below : the1· ca n. 
however, be withdrawn through the cvl inder bores. 

Care should be tak en not to scratch the bores when 
removin g or rep lacin g the con nectin g rod assembl ies. 

OFFSET COMBUSTION CHA"MB£R 
IN PISTON HEAD - TO BE ON 
SAME SIDE AS 

FIG. 69. POSITIO N OF O FFSET COMBUSTION CHAMBERS IN PISTON HEADS , IN RELATIO N 

TO THE CAMSHAFT 

(l ~ , ~ 
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FIG . 70. CUT-AWAY SECTION OF REAR OF E N GINE 

To Separate Pistons from Connecting Rods 

1. Remove the gudgeon pin circlips . 

2. Heat the pistons in boiling water and tap or push 
t he pin out while the piston is hot. 

Note : The gudgeon p ins must not be fo rced in or out 
of the pistons when cold. The pins are a n interference 

i,, .. l 'I 

I-i t in the piston bosses when cold and an easy push-fit in 
the small-end bushes . 

To Assemble Piston and Connecting Rod 

1. Heat the pis to ns in boi ling water or in an oven 
before the gudgeon pins are inserted. The oven 
temperature must not exceed 150° C. 
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UNHARDENED 
COMPRESSION RING 

HARDENED 
COMPRESSION RINGS 

SCRAPER RI NG 

31612 

CIRCLI P 

CONNECTING ROD CAP 

FIG . 71. CONNECTING ROD AN D PISTON 

ASSEMBL Y 

2. Fit pistons to con nect in g rods with t he offset 

combustion cha mber in t he piston heads on t he 

same s ide as the oi l spray hole in the connect ing 

rod big-end (Fig. 8-i ). 

To Fit Piston and Ring3 

Top groO\'C 

2nd , 3rd and 4 1 h 
groove; 

5th groovt' 

F il unha rdened wed!!e-secti on 
h re-n ng. T hi s r ing is s lott ed at 
an ang le of 2:? 0 fo r recog nition 

purposes . 

F iL hardened compression rin gs . 

These a I e slotted ill 90 

Scraper ri ng , s lott ed, unhard ened. 

CHAP TE R 3 F PAG E 4 9 

The in it ial p iston rin g gap is .020 in . lo .02-i in . Rene\,· 

r ings when gap exceeds .040 in . and when side clearan ce 

in groove exceeds .015 in. 

To Replace Connecting Rods and Pistons 

1. \\;, ipe th e cran kpin and bearing surfaces wi th a clean 

rag and lightly smea r wi th clean en !l"in e oil both 

cran kpi n and lead-bron ze surface of bearin g shell£. 

2. F it t he connecting rod assemblies wi th t he offs el 

combust ion cham ber in the pis ton heads and t he 

oil spray hole in the bi g ends on the same side as 

the camshaft (see Fig. 84) . 

3. T he connecting rod bolts must be ti ghten ed lo 

withi n the limi ts 3.682 in. to 3 .683 in. , giving an 

overa ll bolt elongation of .006 in . to .008 in .. which 

must be measured with a micrometer (Fig . 72) . 

4. On no account must the nu ts be slacked off lo bring 

t he p in holes in to lin e. If the p in holes will not li ne 

up wi t h the correct bolt elongation , the nut must 

be filed to bring the pin holes into lin e. care bein g 

ta ken to keep the faces tru e . Fit t he sp li t pins an d 

slac k off nuts just sufficientlv lo ·· nip ·· the spli t 

pin, . 

-

FIG. 72. CONNECTING ROD IN POSI TI ON 

0 , .... 11·, 
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CRANKSHAFT AND MAIN BEARINGS 

DESCRIPTION 

The crankshaft 1 suµported in seven lead-bronze. 
stee l-shell. indium-coated, main bearings. The oil holes 
in the crankpins are drilled eccentrically to reduce 
centriiu2:a l load ing and also to act as sl udge traps to 
protect the big-end beari ngs . 

A labvrinth oi l seal at the rear end of the crankshaft 

prevents loss of oil from the lower half of the engine-
hlock and a felt sealing ring fitted in the upper and lower 
ha lves of the flywheel housing prevents engine breathi ng 
(Fig. 7-1). A large diameter flywheel, fitted with a 
renewable cas t-iron clutch facing, is bol ted to the 
c rankshaft rear end flange . The bolt holes in the fla nge 
,rnd flywheel are drilled out of pitch , so tha t the flywheel 
can onl y be mounted wi th the timin g plunger holes in 

FIG . 73 . ENGINE BL O CK AND MAIN BEARINGS 

••·"" ! :'> 
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FIG . 74. LABYRINTH OIL SEA L 

the Aywheel rim , in correct relati on to the throws of thc-
crankshaft, fo r t im ing purpose; . 

A rubber-bonded vibrat ion damper 1s bolted to t he 
pulley at the front end of the cranksha ft. 

The starter gear rin g (Fig. 77) is spiirnted and bolt ed tu 
the flywheel so that its pos iti on can be changed as local 
wear ta kes place. it is reversihlc and can be lurne 
completely over lo obtain furth er ervicc. 

OVERHAUL 

To Fit New Bearings and Thrust Washers 

Norma lly, hv the t in ,e d1c niai11 bcarin f!s req ui r, 
replacing, the cran kshalt will nc-ccl lo he remoYed for 
regrinding. the instruction for ti1c,c two latter operat ion ~ 
being detailed in t he secti ons pll.:ccdi11 :.:. 

However, if at any time one or more bearings should 
have to be renewed or removed fo r inspection, this can 

- ---------
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be done satisfactori ly without t he necess ity of removin g 
t he engine from the veh icle. 

1. Remove t he sump and oil pump. 

2. To 1enew or inspect an ind ivid ua l bea rin g only. 
take off the cap of t he beari ng in question. 

3. Slacken all the remaining bearin g cap nuts one 01 
two turns to fac ilitate removal of t he top halves of 
t he bearing~ . 

4. Remo\'e the lower half of the bearing from the cap, 
push out the top hali of the bearin g by rotatin g ii 
on the crankshc.f ,. 

:i. ln sr:ect the old beari ng shells and if t hev req ui n . 
ren ewing insert a new half -bea ri ng in the top and 
also fit a new half -bearing in t he cap. l f the old 
bearin gs are under size, replace b" a new bea rin g 
of the same size . 

6. Thrust washers can be renewed by the sa me method 
as descr ibed fo r t he bea ri ng~. The bottom halves 
of the wasi,ers are lon~ue-iocated in the bea ring 
cars and care must be taken to ensure that t he 
tongues ht correctly in t he ca p, . 

To Remove Crankshaft 

1. Remove the eniine from the vehicle. 

2. Remove tne cd inder heacls, push - rods and tappet s . 

3. Invert the en~ine and remove t he sump. oil pum p, 
Avwheel and connecting rod a~semblies . 

1. 

1( 

31613 

FIG . 75. CENTRE MAIN BEARING ANO THRUST 
WASHER S 
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4. Remove bot tom half of flywheel housing. 

5. Withdraw drivin!! pulley from end of crankshaft. 

6. Disconnect the exha uster oil feed pipe from timing 
case side and remove timing case. 

7. Remove main bearing caps, ,!nd lift out the 
cra nkshaft. 

To Repiace the Crankshaft 

Main bearin g caps, bea rings and nu ts must be rehtted 
in their original pos itions and to this end the caps are 
stamped with index rr.arks A, B, C, etc., starting from 
the front of the engine. The caps are stamped on the 
front and a corresponding letter is sta mped on t he front 
of the crankcase web. When correctly assembled all 
marks must coincide 

1. Fit the top ha lves of the rr.am bearings in their 
correct seatings ; check that the shel ls bed down 
correctiy. 

2. Flush out the crankshaft oi l holes and smear the 
main bearing journals with clean engine oil. 

3. Lower the crankshaft carefully into pos ition, 
replace the main bearing caps in their correct 
posit ions, and tighten down, fitt ing the nuts to their 
original studs when possib le. A torsion spanner set 
a t 260 to 270 lb . ft. should be used to tighten the 

FORCE THE CRAN KS HAF T 
AWAY FROM THE r-,AIN-
BEARING THRUST WASHERS 
WHEN CHECKING END - PL AY 

FIG. 76. CHECKING C!I.ANKSHAFT END PLAY 

4. C heck the cranks ha ft end-play . This should not 
exceed .0 14 in. (F ig. 76 ). 

5. Fi ll the crankshaft oil ways with clean engine oil, 
t hen fit the connecting rods with the oil spray hole 
in the big-end and the offset combustion chamber 
in the pis ton head , on the same side as the cams haft. 
The initial dia metral big-end clearance should be 
.0018 in . to .0037 in. and should be renewed if it 

bearing cap nuts. exceeds .008 in. 

FIG. 77 . REAR VIEW OF FLY W HEEL AND STARTER RING 
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To Regrind the Cranskhaft 

The rate of wear of the crankshaft journals and crank 
pins is such that at least 200,000 miles can be expected 
before regrinding becomes necessan·. 

When regrinding journals and crankpins . the end faces 
must not be ground. If the location faces of the centre 
bea .- mg have been damaged. the width should be 
increased to 2.710 in. to 2.712 in. , otherwise the 
dimensions should remain at 2.700 in. to 2.702 in. 

After grinding, support the crankshaft at the front and 
rear journals. Check the relative eccentricity of the 
centre main journal ; this must not exceed .006 in . in 
radius-total run -out of .0 12 in. The permissible error 
between one bearing and its neighbour must not exceed 
.003 in . (total clock reading). 

It is not permissible to straighten a crankshaft in a press. 

Check the main bearing diametral clearance. This 
should be within the limits .0020 in . to .0042 in. when 
new bearing shells are fitted. Bea rings should be 
renewed when diametral clearance exceeds .009 in 

CHAPTER 3F PAGE 53 ------------

FIG . 78 . CHECKING FLYWHEEL FOR RUNNING 
TRUE 

When refitting the flywheel to the cran kshaft, check 
that the flywheel runs true with the crankshaft to within 
.004 in., as shown in Fig. 78. 

~NGIN!E LUBRICATION 

DES RIPTION 

E ngine lubrication is on the wet sump svstem, the oil 
being circulated by a gear-type oil pum p. 

The oil sump capacity is approx. j gallons . as shown b,· 
the full mark on the dipstick. The oil should be changed 
every 5,000 miles. 

Oil is drawn from the bottom sump well. through th e 
suction filter. and pressure fed by the pump through a 
full-flow cloth element filter ini'o the main lubrication 
system, which is provided with an adjustable relief valve. 

Oil is fed to the crankshaft main bearings. big-end 
bearings, id er-gear and camshaft bearings through 
oilways drilled in the crankcase. T he cylinder walls an d 
gudgeon-pin bushes are lubricated by splash and 
intermittent spray from oilwavs drilled in the crankpins 
and connecting-rod big-ends (Fig . 84). 

The rocker gear is also lubricated by an intermittent 
feed from the second and fi fth camshaft bearings via 
vertical oilways drilled in the engine-block and heads. 
up throu gh the centre rocker shaft support bracket on 
each head, along the tubular rocker-shahs to the rocker 
levers. 

Oi l wh ich escapes past the relief valve, spills back into 
the bottom sump well. via a short standpipe below oil-
level to prevent aeration. 

The sump suction filter should be removed and washed 
in paraffin every 20,000 miles. ·= 

To remove the suction filter. it is only necessary to drop 
the bottom sum p and remove the two setscrews securing 
the filte r basket to the oil suction pipe. 

The lead to the oil pressure gauge is taken from the 
oilway feeding the centre main bearing and is connected 
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FI G . 79. CUT-AWAY SECTI O N OF OIL FILTER 

END COVER 

IDLER SPINDLE-

31611 

LEYLAND SERV ICE M A N U A L 

Fig. 80. ARRAN GE MENT OF ENGINE BREATHING 

011:' PUMP BODY . THRUST HOUSING3 

I 

THRUST' ROI:LER 

DRIVING GEAR AND~ 
SHAFT 

DRIVING SPI NOLE 

FI G. 81. OIL PUMP AN D DRIVE DISMANTLED 
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to the irnuge pine throu gh a tap on the Ifft -hand s id , 
of the em,i11e-biock. .-\ t all times the tap shouid rema11 . 
open. but. in the e\·ent of a broken p ipe or leaking gauge, 
the tap can be closed and serious loss of oil prevented . 

The en2in e-driven exhauster is fed independentlv h\· 
suclion crea ted Ill t he exhaus:er . Oil. Hun g from th e 
timin g gears . ccllen in a well cas t in the timin2 case an c 
is d raw n in,o tne exhaust er throug-h a copper pipe 
connected to t he tim ing ea. e side. 

C rankcase breathin? is ehtcted tnrou?h hoies drill ed iP 
the cvlinder-head cover holding down bosses and vented 
to atmospr.ere from a venturi t \·pe breather attached tr, 
the iron t ta ppet gaii e\· co\'e r (rig . 80). 

Oil Pum p 

T he oil pum p is nouseci in tne right-hand rear of tn , 
engine-block and consists of sour Q"ears . shaft driven 
from the camshaft by sp ira i gears . At ti-.e lower end of 
t he camshaft driven-ge;ir, a tongue transm its t he dri\' e 
to t he pump spindle, on which is presseci a spur gea r . 
the \foodru/f key being only used ro posn10n ti1e oil ho k 
su pplyi ng lubrication to the spired !?'ea rs and tnrust fa ce: . 

OV ERH A U L 

To Re!Ilovz the Oil Pump 
1. D rop the sump and rem o·,e t he suction fiiter . 

Dis connect the oil feed pi re rrom tne crankcas, 
bottom fa ce: . 

FIG . 82. O IL PU MP DRI VE FRO M CA M S HA FT 

-
CHAPT E R 3 F 

E ~.. -.,:;\ :_ 

P .t., GE 5 5 

;:;ea,;-- - .,. .. q:~ . --
;:?.:) _ !... :::. 

lll':"t::...-- Drt VIN G 
GE.A R J! r,,;.. 
> '-I L. =~ 

FIG . 83 . Oil PUMP AND D RIV E 

2. Remove the three nuts securin g ti1e purnn borh · i , , 
the c rankcase and withdraw th e oil pum1 ,. 

To Dismantle the Pump 

1. Re1r.o\·e the oil pump end CO\'Cr ancl witl 1dr2w th t· 
gear and spindl e . 

2. Ali parts shou ld be exam ined fo r wear an d checked 
agains t t he limits as laid down in th,~ " Data ." 

S. To inspect the oil pump dr ivin¥ ~e:1r . Remo\·e t h, · 
thrust hou -i ng on the rea r ri ,1ht-ha nd side of t hr 
engine- b lock and withdraw the !!ea r (Fi!! . 87 ). 
l:lack lash between t he two !?ears should b - .UIJ..\ i11. 
to .008 ir.. 

To Assemble and Refit Oil Pump 
Reverse the operat ion for removing and d isma ntling oil 
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OIL-HOLE 
TOWARDS 
CAMSHAFT 

LJ 

·.-..,.,, 

COMBUSTION CHAMBER 
OFFSET TOWARDS CAM SHAF T 

DIRECTION O F ROTATION 

FIG . 84. CYLINDER-WALL LUBRICATION 

-----
M ANUA L 
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FIG. 86. A DJUSTING OIL RELIEF VALVE 

pu mp. Ensure that an oil-tight joint is made between 
the pump end cover and casi ng. 

To Adjust the Relief Valve 

The oil pressure relief valve (Fig. 88) mounted at the 
rear lef t-hand side of the engine-block consis ts s imply 
of a spring-loaded valve, provided with an adj usting 
screw. 

To adiust the relief valve, remove the cover, slacken the 
lock-nut and turn the adjusting screw. Screw in to 
increase and out to decrease t he pressure. Lock the 
screw and replace the cover after adjustment. 

.DMED •;u r 
:\lJJ U STI NG SCREW 

.:.OPPER \Vil.S HER I LOCKNUT 
fOPP ER WASHER 

JOI NT 

FIG. 87. FITTING OIL PUMP DRIVE GEAR AND THRU ST 
HOUSING 

The va lve should be adj usted to give a maximum 
press ure of 60 to 70 lb. ·sq . in. (4.2 to --l.9 kg. sq . cm.) 
with a warm engine running at ful l throttle . 

ENGINE OIL FILTER 

T I--- engine oil fi lter is of the fu ll-Aow cloth element type, 
and 1s mounted at the left -hand rear of the engine-bloc k. 
The oil is drawn from the bottom sump well a nd 
pressure-fed into the filter housing, where it is filtered 

RELIEF Vi\LVE 9'.)DY 
SPl1 1NG 

: '.. ~EU EF V~LVE 

FIG. 88. OIL RELIEF VALVE 
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and discharged into the main lubricat ion S~'s tem. :-\ 

by-pass valve, fitt ed in the top cover of the filter-
housin g, passes oi l direct to the engine in the event of 

the filter element becoming cno ked. 

The by-pass valve press ure is set belore lea vi ng t nc· 
iactorv and should not be intertered witt .. 

The filter. a metal iormcr covered 61· a sleeve-shaped 

fil ter-cloth secu red with cot ton twi ne . is designed to 2i1·c 

maximum fiit rat ion area (Fig. 91 ). 

To prevent vibrat ion the fi lter 1s spring loaded at the 

base (Fig. 89), and a felt washer at the top oi the filte1 

prevents unfiltered oil passing 111to the main s1·sten1 . 

The filter cloth shoul d be chan2ed even· 5.00U rni b. 

A drain piug is prov ided in the botrom of the hitc1 
housing. 

PLUG , COPPER WASH ES 

FILTE R ELEMH:T 

--COPPER WA S Hc, 

- DR.AIN PL U·.· 

C' L I i'. : C 

FR OM fJ'.Jo',· 

FIG . 89. THE O IL FILTE R 

C HA PTEP. 3 = P A G E 

FIG. 90. ROCKE~ GEAR LUBR I CATIO N 

!CCRME '° 

FE LT WASHER 
! 

CLOTH FILTER 
i::LEMENT 

31661 

FIG, 91. OIL FILTER BODY AND ELEMENT 

5 9 



-- - --- --------------- -- - - ---------- -
PAGE 60 CHAPTER JF LEYLAND SERVIC E ---- - - --- ------ --- --- - ---

TIMING GEARS 

DESCRIPTION 

The timing gears (Fig. 92) are single-helical hardened 
and ground gears, the drive to the camshaft and 
exhauster being transmitted from the timing gear on the 
crankshaft through an idler gear. 

The gear on the crankshaft is an interference fit, the 
key being used only to loca te the gear for timing 
purposes . 

CA MSHAFT 
GEAR 

M A N U A L 

The idler gear, mounted on a spindle bolted to the 
engine-block, runs on a Aoating bush, thrust being taken 
by two special washers (Fig. 93). The washers should 
be renewed when end-Aoat exceeds .0 I 2 in. To remove 
the idler gear it is only necessary to remove the split pin 
and nut from the end of the fixing bolt and withdraw 
the gear and spindle . FIG . 92. THE TIMING GEARS 

~. 
·SPLIT PIN~ 

.31609 

FIG . 93 . IDLER GEAR DISMANTLED 
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The gear fo r compressor and iniect ion pump drive is 
carried on ; ,a ll and roller bearings mounted rn a housin g 
bolted to the timing back plate (Fig. 94). Internally 
cut ge_ar teeth integral with the compressor drive gear, 
mesh with a small mating gear on the compressor drive 
shaft. thereby transmitting the drive to the compressor 
and through a flexible coupling to the injection pum p. 

DISMANTLING COMPRESSOR DRIVE GEAR 

1. Remove the two circlips behind t he rear ball race. 

2. Press the gear out of the housing and race, . The 
outer race of the roller bearing will remain in th e 
housing. The our holes drilled in the face of th e 
gear are to enable the inner ra ce of t he roller 
bear ing to be pressed or driven off the gear. 

T he two slots cut in the housin g are to enable the 
roller outer race and the ball race to be pressed out 
of the housing. 

- --- - - ---- - --- -- ------

FIG . 94. REMOVING COMPRESSO R DRIVE GEA R 

Al COMPRESSOR 

DESCRIPTION 

The two alternative types of compressor. shown rn 
Fi!,"s. 95 and 96, are substantially the same, the mai n 
differences, being the method of lubrication and the ai r 
inlet. 

Both types have mon obloc blocks and crankcases wi th 
detachable heads and sumps. The Yalves are discs hel d 
in cavities in the cyli nder heads and are sprin g loaded . 

Separate inl et and deliverv valves are provided fo r 
each cvlinder . The d eliver:,· valves are removabi t 
through plugs in the head for inspection and carbon 
removal. The inl et valves cannot be inspected withou t 
head remova i. 

The air inlet on type PC GA58 is throug h a fe lt filt er 
•lirectiy mounted on the head. as shown in Fi!!. Gu . 

~/;•.· . 

Th;'~ir in let on type PC AC66 is a maniiold piped to a 
feit filter (Figs. 97 and 98). which is mounted on the 
front das h. 

Both types of compressors are flange-mounted to the 
timing backplate of the engine and driven hY a gea r 
meshing with the timing idler gear. The fuel in jection 
pump is driven in tandem with and from the bac k of th e 
compressor, as shown in Fig. 2. The speed of t he drive 
is always half engine r.p.m. 

On type PC CA58 lubrication is provided b_v an oil 
pu mp driven from an eccentric on the crankshaft. 
drawing oi l from the sum p. The oil is pressure-fed 
to t he big-end bearings throu izi1 oiiwavs in the crank -
shaf,. The gudgeon pins. pistons and crankshaft 
journal beari ngs are lubrica ted l:n- splas h. The 
reciprocating oil pump has ball valves in the bodv an d 
plunger with a plate relief valve incorporat ed in the 
pump bod,· . 

A fill er and dips tick are provirkd !or ma; 111ai11 i11~ oil 
level. 

On type PC GA66 lubrication 1s provided I,\' il p11.:ssure-
feed from the main engine luhrication svst,·11 1. The oil 

Ol"qi' 
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is led through the oil-feed !!land to oilways in th e 
crankshaft and then to the big-end bear in gs . The 
gudgeon pins . piston and cra n kshaf t journal bearin .:rs 
a re lubricated by splas h. .S urplus oil returns through 
t he spi ll-port in the mounting-end cover to th e engin e 
t im ing case. 

LUBRICA TION 

Type PC-GA58 (Fig. 96) 

Inspect the oil level daily. T op up as required, changing 
o il everv ).000 miles. 

Type PC GA66 (Fi g. 9) ) 

:\o da il y inspection necessary. D rai n completely when 
•~ ngine o il is changed everv ),000 miles . 

For the specification oi the oil. see "Lubrication " 
chapter. 

M AINTENANCE 

T he delivery va lves and sprin gs should be removed 
every 10.000 miles and any carbon deposit removed. 
lf the va lves become rid ged or distorted thev should be 
re placed. 
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Inspect t he whole air p ress u re svs tem peri odical h- !or 

leaks in pipes . va lves an d n ·li ndc•·. . Lcnks resu it in t he: 

compressor overheati n1' . 
To Remove and Replace the Compressor 

The air inlet filter. whether t he mu sh room l~•pe on the 

PC CAS8 or the ind ependent tv pe on the PC CAo 
compressor . should be peri od ica lh- dismantled . was hed 

in petrol and dri ed. 

The ireq uencv of clea n in!.! 1, sokh- cJ c- pc:ndenl on I li e 

operaung cond iuom . A sound rul e is lo cl ea n th e 

compressor filter at the sa me t ime as t he ma111 en ;z111t.: 

air filt er. 

1. Disconnect all in_iection pump pipe conn ecl10n:, . 

2. Disconnect a ll pi pe connect ions lo the compressor . 

3. Remove t he two setscrew:, secu r ing the fle xi bk 
coupli ng to the in,iection pu n,p fly wheel. Rem ove 

t he ini ecliu11 pum p. 

4. Remove th e setscrews secu rin g the com pressor to 

the timin g ba c kplate . Withdraw the compressor. 

O l"i i ' 
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FIG. 97. COMPRESSOR AIR FILTER DISMANTLED 

To replace the compressor. reverse the above procedure. 

Warning: fhe coupling between compressor and 
injection pump must be assembled with at least ,h in. 
float in an axial direction. Failure to obtain this con-
di tion will cause excessive ball-bearing journal wear in 
the compressor and injection pump. When finally 
replaced. check the injection pump timing. See "To 
Replace the Injection Pump" under "Fuel 
System," for injection pump timing. 

To Dismantle the Compressor 

1. Drain off the sump oil. 

2. Remove the cylinder head complete. 

3. Remove the oil sump. 

4. Remove connecting rod caps (mark the rods and 
caps before removal). 

5. Remove oil gland cap from crankshaft centre 
journai. 

6. Remove baffle plates and withdraw pistons and 
connecting rods through top of the cylinder bore. 

7. Remove setscrews from the mounting end cover 
,md withdraw the cover and crankshaft complete. 

To Re-assemble the Compressor 

1. Insert connecting rods and pistons through top of 
cylinder bore 

LEY LA ND SERVICE M A N U A L 

FIG. 98. AIR FILTER ASSEMBLY 

2. Fit baffle plates and wire up the bolts. 

3. Fit the crankshaft and end covers. Take care not 
to damage the oil seals. 

4. Fit connecting rod caps and fit oil gland cap to 
central journal of crankshaft. 

5. Fit oil pump plunger to pump body (type 
PC/GA58) and bolt up the sump (Fig. 96). 

6. On type PC/GA66 having pressure oil feed from 
main engine, fit the seal housing to compressor 
crankcase side taking care not to damage the oil seal 
when locating the oil-feed gland from the centre 
journal of the crankshaft (Fig. 95). 

7. Refit the cylinder head, using new gasket . 

To Dismantle the Cylinder Head 

Remove 

1. In let manifold. 

2. Valve caps and springs. 

3. Delivery valve sleeve (special tool required) . 

4. Delivery valve. spring and seat. (For seat removal 
a special tool is required). 
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5. Inl et valve, spring keeper an d sprin g. 

6. To remove inlet valve seat, insert a piece of brass 
bar i in. dia . ~< .4 in. long on to the valve seat, 
replace the valve ca p and screw down until the 
seat falls away . 

7. During a general overhaul it is advisable to fit ne,,· 
delivery valve discs and springs. 

4. Re-assembly of th e cvlinder head is a reversal of 
the above procedure. 

9. Fit a new gasket when re-fitting the cvlinder head. 

Inspection of Individual Parts 

1. Deliverv valves should be renewed if thev have 
become ridged or distorted . lt is advisabl e to 
renew the springs as wel l. 

2. Tne delivery valves can be removed and relapped 
if necessary. 

3. Check crankshaft ball and roller bearings. and oi l 
seals. See " General Notes on Over.r.auling," 
in " General Instructions." 

4. Inspect connecting rod bearings. It should not 
be possible to insert l 1cker than a .003 in. feel er 

between crankpin and journal shoulder or .003 
in. between oi l pump gland and centre journal 
shoulder . 

5. In the event of a connecting rod bearing having to 
be re-metalled, it is important lo maintain the 
correct rod lengihs at 3.652 in . to 3.648 in. centre , . 

6. Check cyli nder bore fo r wear. The initial 
dimensions are within the limits 2.1 25 in. to 2.1255 
in. dia . Wear is permissible up to .005 in ., but 
new piston rings should be fitted at this stage . 
If greater wear has occurred , rebore, fit liners 
and bore out to the initial dimensions and fi t 
new piston assemblies. 

7. When fitting new liners to cylinders for the first 
time, bore the cylinder to the dimensions 2.250 in . 
to 2.2505 in. dia., press in new liners and finall y 
bore in position to the initial dimensions 2.125 in . 
to 2. 1255 in. dia. 

8. Standard clearances for cast-iron pistons are 
.001 in. to .0025 in . 

9. Piston and scraper ring gaps should be between 
.003 in. to .006 in. for butt-jointed rings an d 
.002 in. to .004 in. for scarf-jointed rings. Both 
types can be used. 

COOLING SYSTEM 

DESCRIPTION 

Wat er drawn by the pump from the bottom tank of thc-
radiator. is circulated throu!!h the block and heads. up 
throu gh the water outlet manifold at the front end of 
each cylinder-head . and back to the rop tan k of the 
radiator. 

A thermostat, fitt ed in the front end of the water outlet 
manifold (Fig.%) enables the en!!ine to reach the correct 
running temperature in the shortest possible t ime. T he 
thermostat valve seals the out iet to the radiator whil e the 
water is cold. but allows it to c1rc: ulate t nrough the block 
and heads un til the wat er tem pera ture rises to 185 F .. 
when the va lve opens and brings the radiator into fu ll 
operation. 

Draining the Cooling System 

There are two arrangements of drain poin ts. 

On earl y productwn engines a tap is htted at t he rear 
left-hand side of the engine-block and connected by a 
copper pi pe leadin g to a wheel-valve on the bottom 
wat er pi pe at the front right-hand side. On these 
engines , open both the tap and the wheel-valve to drain 
the system. 

On later engines there is no tap on the engine-block. an d 
it is only necessary to open the wheel-valve to drain 
the system. 
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When draining the cooling svsterri as a precaut10n 
against fros, : 

1. Park the vehicle on level ground . 

2. Open the wheel-valve (and tap if fitted). 

3 . D isplay a notice marked ·' l'io water in radiator " 
in a prominent position on the vehicle. 

4. When all water has been drained off , close the 
wheei -valve (and tap if fitted ). 

RADIATOR 

T he radiator is carried on special rubber bushes and 
mounted on support brackets attached to the fron t 
crossmember. Both top and bottom tanks and side 
standards can be removed without disturbing the cooling 
tubes . The frontal area and water capacity are such that 
etficient cooling is obtained under all normal conditions. 
The top tank is a sheet brass pressing and the bottom 
tank is a gun-metal casting; t his prevents ' furrin g ·· 
up in districts where hard water is prevalent . 

To Remove Radiator 

1. Drain the system by operating the wheel-valve (and 
tap if fitted). 

FIG. 100. THERMOSTAT IN POSITION 
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FIG. 10 1. WATER-PUMP CARBON-SEAL POSITIVE DRIVE 

2. Disconnect the top and bottom water pipes at the 
Aanged joints on the radiator. 

3. Disconnect the top radiator-stay an d remove the 
pinch-bolts from the support brackets on the front 
cross member. 

4. Ta ke the weight of the radiator and draw it off 
square with the mounting brackets. 

Overhaul of Radiator 

During the annual overhaul the radia tor should be 
thoroughlv cleaned in ternall v. If hard water has been 
used . the top and bottom tanks should be removed an d 
anv deposit in the tubes loosened by passing a rod down 
each tube. 

When refitting t he tan ks . use nPw join ts obtained from 
Lev land M otors Service Department and pa in t with 
red lead before fittin 12. 

To Replace Damaged Tubes 

1. To remove a damaged tube. unscrew both top an d 
bottom gland nuts and push the tube ur ia r enough 
to free the bottom end, then pull out the top end. 

0 .... -18 
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2. The old fe rrules should be removed and the cavities 
cleaned out. 

3. Fit the new ferrules and replace s:; land nuts : these 
should be only just finger-tight whil5t inserting 
the tube. 

4. insert the tube ; rotating the tube will assist the 
operation. 

WATER PUMP 

The impeller-type water-pump, mounted at the upper 
front end of the engine-block. is driven from the 
crankshaft by pulley and twin belts (Fig. 2) . A spring-
loaded, self-adjusting, carbon seal unit (Fig. I 02), carried 
on the driving shaft, completely isolates the impeller 
chamber from the ball and roller bearings . The bearings 
are lubricated through a limited-supply grease nipple on 
the pump housins:; ; loss of grease being prevented by 
felt washers. 

To Dismantle Water Pump 

1. Remove water-pump back plate. 

2. Us ing the two -,ii in. B.S.F. holes drilled in the end 
face of the impeller for fixing withdrawal tool, 
withdraw the impeller from the driving shaft. 

3. Withdraw the carbon seal unit. 

4. Remove inner cover and press the driving shaft out 
of the pulley and bearings, pressing from the pulley 
end of the shaft. 

5. Remove outer cover and distance-piece, then press 
out bearings and retainer, pressing from impeller 
end of pump. 

Renewal of Carbon Gland Unit 

The carbon seal unit should not require attention for 
very long periods, but if at overhaul the rubber is 
damaged, or the carbon excessively worn, a new seal 
unit can be obtained from Leyland Service Department. 

I
I I / BACK PLATE 

I 
JOINT 

PUMP CASING 
IM PELLER 

CARBON SEAL UNIT 
.JOINT 

COVER 
FELT WASHER 

RETAINER 

FIG. 102. SECTION THROUGH THE WATER PUMP. 
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To Re~assemble Water Pump 

To re-assem ble t he water pump. reverse t he proced ure 
for dism2ntli ng. 

NOTE : 

It is important that the d ri ving shaft end and t he 

impeli er en -l face should be Aush when in position, as 
this determines the correct spring pressure on the sealing 
iace of t he carbon gland. When pressing the impelier 
on the drivin g shaft, care should be ta ken that the 
tongue on the seal unit locates correcdv in the drivin g 
<io1 cut Ill the impeller (Fig. 101 ). 

A IR CLEANER 

DESCRIPTION 

The oil- bath type cleaner filters the air in two stage:'.. 
First, by reversal of air Aow and impingement u pon t he 
surface of the oil, and secondly, by passing the oil-laden 
air through a screen or elemen t . 

F ig. 104 shows the action of the cleaner through th e 
whole speed range of the engine , thar is from 0-- 1.800 
r.p.m. 

OPERATION 

" No Air Flow " 

The oil levels shown in Chambers A and B are main-
tained on iv when no air is passimr through the cleane1 . 

"Idling" 

At t his speed the air flow is conrnara1ivel v low. but i: 
is sufficient to lo\\'er tile oil le,·ei in C 11amber A with " 
consequent rise benind Ba ffle D and in Chamber D. 
The effect of Baffle D is to sepa rate t he hi gh and low 
pressure chambers and to create a sufficien tl~· hi gh 

FIG. 103. AIR CLEANER IN POSITION 

velocity in the passage between Baffles C and D to allow 
oii to be picked up from the free surface and be del ivered 
to the filterin g element. From this element the oi l 
sludge drains back into Cham ber B at ali speeds. 

" Quarter~ Throttle " 

At this speed the increase in air flow lowers the oil 
level in Chamber A still further, with a consequent rise 
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IDLING Y4 THROTTLE. 

NO AIR FLOW. 

Y2 THROTTLE . 3/4 TO FULL THROTTLE. 
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behind Baffle D un til it commences to spill over the 
upper edge of the baffle and meet the rising ai r How. 
The air now picks up oi l to a decreas in g extent from the 
tree surface in Chamber A and to an increasi ng extent 
from the stream flowing down the outer surlace o f 
Baffle D . The oil satu rated air then passes to t he 
filte ring elemen \ . 

" Half-Throttle " 

The increase in air flow at this speed is sufficient to 
lower the oil level in Chamber A still further so as to 
uncover the lower edge of Baffle D. T he flow of oil 
down t he outer suriace of Baffle D ceases as the oil level 
rises further inside Chamber B. The pick-u p of oil no" 
occurs in the narrow gap between the free surface and 
the lower edge of Baffle D . The oil saturated air then 
passes to the filter in g elemen t. 

"Three-Quarter to Full Throttle" 

As the air flow increases in the upper speed ran ?[e of 
the engine. tne oi l level in Chamber Ai· lowered furth er 
causing the oil level in Chamber B lo rise and ultimately 
spill over and run down the outside of Batl-le E. meeting 
the risin g air flow . This causes the a ir to pick up oil to 
a decreasing ex tent from t he free surface in Chamber .-'\ 
and to an increasing extent irom the oil spill-over irom 
BzfHe E before passing lo the filtering element. 

OVERHAU L 

Cleaning 

T o clean. unscre\,· the ciam p bolt and li ft off tlw 
cove r and ba fl-ie assembly . (See Fig. 105 .) Lift cleaner 
bowl bodih- off the air-intake elbow to a suitable plu u-
1or cleanin!:'. Remove the elemen t and wash 1t 
thoroughh- in oet rol or parafrin. F ucl o;l must be used 
only in an emergenc, . Clean the c-ow1 and ba fll t' 
assembly•- element surport and bowl thorou!:!hl_,· in fu ,·1 
oil. Exami ne the element carefulh- for puncru1 ,·, 01 

anv damage whicn ma\· affect its ·ltenn i:? Ci! pac1I\ . 
Inspect t he res t of t he cleaner com ponents fo r deformed 
hafHcs or a lea kin g bo\,·I. Re-assemble the cleaner an d 
refill wi th oi i to the noint of t he arrow on t he oil levC'l 
indi cator inside t he bowl. (Fw. l O=i. J Replil ce t lic 
cleaner on the a1r-rnLa1{e elbo". 

F it co\·er and baffle assembly and t ighten down t lw 
clamp bol t hnger ti ght. Do not use a wren ch or an ) 
sim ilar tool io tight en this bolt. 
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FIG. 105. THE OIL-BATH AIR FILTER 




