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FOREWORD

Every possible care is taken during the manufacture of Oe Lorean
cars to ensure they leave the factory capable of giving many
miles of trouble free motoring. Proper servicing is absolutaly
essential if satisfactory performanca is to be maintained.

Indexing System

Thae various units and systems of the vehicles are dealt with in
sections designated by a letter. This is further divided into
subsections which are identitied by a number and a page number
within the subsections,

Saction | Page

'\Il—i—l-—rF
A:01:12
ettty

Subsaction

Each section opens with a contents anc index page so that any
particular operation may be easily referred to.

General Data
Comprehensive intormarion regarding dimensions tolerances and

weights are given at the beginning of the manual and at the start
of each section, Dimensicns are given in both metric and imperial
ynits.
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SERVICE ORGANISATION

In order to provide the best possibie service for owners, the
dealer organisation throughout the world form a link between the
owner and factory. All problems related to the servicing and
repair of cars are dealt with through that organisation,

Dealers have the backing of the National Distributor and the
factory Service Department.

Any communication relating to a De Lorean car should state the
Vehicle Identification Number (VIN} which can be found by
looking through the driver’s side of the windshield, or on the
driver’'s side door shut.

DE LOREAN GENUINE PARTS &

De Lorean genuine parts are identical to the high quality factory
parts installed in new De Lorean cars.



DE LOREAN SPECIAL TOOLS

Certain service operations are made easier by the use of specially
designed tools manufactured by Kent Moore Ltd.

These tools are essenual to achieve the Flat Rate (Man Hour
Schedule! Times approved by the factory,

The use of the tools is described under the appropriate sections
and the relevant tools are listed at the beginning of each section,




GENERAL SAFETY HINTS

1. Use the correct spanner or driver for all fastening. \When fitting
new fastenings ensure the thread size is correct. Metric
fastenings are predominantly, but not exclusively used.

2. Never walk under a car unless it is properly supported by stands.

3. Make sure jacks or stands are positioned safely and where they
will not cause damage to the car,

4. Always disconnect the battery before working on electrical
components or wiring.

5. When working in the engine compartment or under the car make
sure the engine cannot be started accidentally.

6. Keep hands and clothing clear of electrically operated fans sven
when the ignition is OFF

7. Take care not to inhale dust from brake pads — it contains
asbestos which is a health hazard.

8. Treat gasoline (petroll with great respect — avoid any sort of
spark or flame, Do not start syononing by mouth: drain fuel into
a closed container,

LEGISLATION REQUIREMENTS

Most countries have stringent regulations governing the design and
manufacture of cars, aimed mainly at maintaining standards of
safety, noise and pcllution. De Lorean cars conform to the
homologation specifications required in the countries to which they
are distributed.

Alterations to the car after purchase — by changing settings or
adjustments, by addition of unapproved parts, or the fitting of
unsuitable replacement parts — can result in deviation from the
agrﬁed specification. Such deviations can have legal consequences
and you are therefore advised not to make alterations and to ensure
that replacement parts are to the original specification.

SPECIFICATION CHANGES

The Company reserves the right to change the specification of the
car from time to time without notice.

This is required in order to achieve the Company's objective for
constant improvement. Before carrying out any repair refer to latest
issue of the Service Bulletins, which are designed to advise any
changes in specification or repair technigque.
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General Data A:01:01

VEHICLE SPECIFICATION DATA

ENGINE

Number of cylinders . . O oE : V6

Bore of cylinders . d - 91 mm (3.58 in.)

Stroke of crankshaft ; . ; 73 mm (2.87 in.}

Engine capacity . L 2849 ce (173.8B6 cu. in.}

Comprassion ratio . . . i 28 1

Maximum power output . . 3 130 B.H.P_ I.S.Q. at 5,650 R.P.M. on
91 Octane Fuel {unleaded)

Maximum torque : : 208 Nm 1153 fr. |bs.) at 2750 R.P.M

CODLING SYSTEM

Type i Positive pressure closed system

Starts 10 open at 85° - B9°C {1B6° - 192°F}

Fully open at : ; 100°C {212°F)

Circulation . Impellar type pump. thermostatically contralleg

Fans Electrically operated twin, thermaostatically
cantrolled

FUEL SYSTEM — FUEL INJECTION

Make Type Basch K Jetranic continuous injection
Pumg Electnc — immersed in fuel tank
Fuel Filter Faper with nylon gauze

Line Pressure
Injectors open at
Rest pressure
Control pressure

Mimmum output

IGNITION SYSTEM

Type . i Wi
Rotatian of Distributor

4.8 to 5.0 bar (70 10 72 |b.rsq: mn.)
3.5 10 4.1 bar {51 10 59 |b.'sq. in.)
2.95 bar (42.77 Ib. /5q. 0.}

4.9 bar {71.05 |b./sq. in.}

120 lirres/hour. 32 U.S. gallons/ hour

Bosch [Electranic contactiess!

Clockwise — viewed from top of rotor arm

Firing order 1-6-3-5-2-4
lgnition Timing 139« 2° B.T.D.C. at 750 = 50 R.P.M.
Spark Advance — “Wacuum S5in. hg. = 3°

10 in. hg. = 12°

18 in. hg., = 20°



A:01:02

General Data

IGNITION SYSTEM (Contd.)
Spark Advance — Mechanical

ELECTRICAL DATA

System
Janery
Altermator

AUTOMATIC TRANSMISSION

Aanos: 1st
2nd
- 3rd
Heverse .
e
wd

MANUAL TRANSMISSION
Hatios: st

2nd": .

3rd

4th

5th

Reverse .

WHEELS AND TYRES

Wheels type . . . . . ,
Size: Front s
Rear ,
Spare
Tyres type .
Size: Front
Rear.
Spare

1000 R.P.M. = 0°

2000 AR.P.M. = 10°
3000 R.P.M. = 14°
4000 R.P.M. = 209

12 v A C Delco Freedom |l
12 v 78 AH Maintenance fres

Cucellier 80 Amp output or
Motorela 90 Amp output

TYPE 4141
2.40
1.48
1.00
1.92

TYPE 368
.36
2.06
1.38
1.06
0.82
3.18

T e N T
R
&

East-ﬂ%ﬁi‘lay 1
14" % 6" (387 mm x 152 mm)
15" x 8" (381 mm:x 203 mm)
15" x 4° (381 mm x 102 mm)

Goodyear MCT steel belted radial
195/60 HR 14
235/80 HT 15
T125/70 O 15
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General Data

A:01:03

STEERING
Type . . . .

Turning circle

Wheal twurns lock to lock]

STEERING GEOMETRY

Tow-In

Caster Angle
Camber Angle .
King Pin Inclination

BRAKES

Type . . . |

Disc Diameter: Front
Rear

SUSPENSION
Front .

Rear

HEATING AND A/C .

CHASSIS/BODY

Rack and Pinion with adjustable collapsible
column

13.20 meters (43 ft.)
2.4

3 mm (0,12) per whee!

3%° to 4° Positive

0° to 4° MNegative (Non Adjustablel
6° + %% - 0° (Non Adjustable!

Power assisted — Discs front and rear
254 mm (10 in.)
278 mm (10% in.)

Unegual length upper and lower control arms,
coil springs, telescopic shock absorbers and
stabilizer bar

Diagonal trailing radius arms with upper and
lower links, coil springs with telescopic shock
absorbers.

Orifice tube type electrically operated clutch’
recycling.

' Epoxy coated steel backbone chassis, reinforced

glass fibre underbody, grade 304 stainless steel
body panels.



General Data

A:02:01

Idie Speed

C.0. reading at 950 R.P.M.

Walve clearance (cold):
Inlet .

Exhaust

Valve Timing
Inlet opens

closes
Exhaust cpens
closes

SPARK PLUGS
Type
Gap

Torgue

ENGINE TUNING DATA

775 R.P.M, = 50 R.P.M,
1% = 0.3%

0.10=0.15 mm (0.004" = 0.008")
0.25-0.30 mm (0.010" - 0.0127)

LH RH
B.T.D.C. §8° tod

A.B.D.C. 45° 437
B.B.D.C. 45° 43°
A.T.D.C. 8° 7°

Bosch HR & DS
0.6-0.7 mm (0.024" - 0.028")
17-20 Nm 113-15 f1./|bs.)

.II.' s
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General Data

A:03:01

= —
DESCRIPTION TORQUE REMARKS
CHASSIS:
Fuel Tank Cover Plate 1610 ft. — 22 Nm

Fuel Tank Front

Blb ft. — 171 Nm

Horn Bracket Attachment : g6 fr. — 171.Nm
Radiator Mounting Bracket fo _ |
Frame . 16 fr. =22 Nm !
Horn to Bracket Bl ft — 11T Nm |
Radiator Stay Bracket o Frame b ft. =85 Nm
REAR SUSPENSION: .
Trailing Arm Bush Amachmens ! 1eiB 1 — 22 Nm I

|
Lower Link Both Ends INNER - OUTER INNER = QUTER |

B0 . f1. =42 b f1 B0 Nm==584 Nm |

Upper Link Both Ends | 60Ib f1.-4210 f1 BO Nem—B54 Nm |
Trailling &rm Hub to Carner | 151b, f1. — 55 Nm |
Outer Drive Shaft to Hub i 270 1b. ft — 370.Nm ' |
Travelling Arm 1o Pivol Bush 421 fr. — B4 Nm [
Shatt 1o (nner and Outer Drive
Shafis N ib. ft. — 40 Nm

T

Parking Brake Cable Sracker to
Hub Carner

5% b f1. — 7Nm

Calper — Hub Carrier

40 Ib. fr. — 55 Nm

Flex Brawe Pipe Attachmant

1210b. f1. — 16 NmM

L
:I_Wheels

B0 Ib. fr. — BO Nm




General Data

DESCRIPTION TORQUE REMARKS
TRANSMISSION AND
| FINAL DRIVE:
Drain and Fill Plugs 15 lb. ft. — 20 Nm
Mounts 8 mm 18k ft. — 25 Nm
! 10 mm 28 35
! TRANSMISSION SHIFT
LINKAGE:
Aute and Manual Relay Pivot
Bolts 18 b, f1. — 22 Nm
FRONT SUSPENSION:
Caliper to Mounting Bracket 85 Ib. ft. — 75 Nm
Cust Shield 20 b, f1. — 2B Nm
: Front Disc to Hub 20 Ib. fr. — 2B Nm Aszsemble with Locute S01
I Stub Axie to Steering Knuckle 168 Ib. ft. — 220 Nm
Hub Bearing to Stub Shaft 146 b, ft. — 190 Nm
Upper Control Arm Pivot Bolt 60 b. . — BO Nm
Lower Contral Arm Pivot Boit 60 Ib. f1. — B0 Nm
Shock Abscrber (Upper] 20 . — 28 Nm
: Shock Absorber {Lower) 80 Ib. f1. — B0 Nm
|
Stabilizer Bar — Lower INNER-QUTER  INMER - OUTER
Control Arm Ad b, ft, —68lb, ft. 50 MNm =90 Nm
| Stabilizer Bar Pivot (on Chassis) 26 b, ft. — 36 Nm
| Flex Brake Pipe Amachment 12 1b. ft. — 16 Nm _
Upper Ball Joint to Steering :
Knuckle 35 b, fr. — 50 Nm
Lower Ball Joint to Steering
Knuckle 35 Ib. f1. — 50 Nm
|
Body to Chassis 23 b. f1. — 35 Nm
Fixing Bolts 23 1b. ft. = 35 Nm
=M=
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General Data

DESCRIPTION

TORQUE

REMARKS

ENGINE:
Engine Mounts

18 b, fr. — 25 Nm

A/C Compressor Bracket 1o Engine

12 Ib. fr. — 16 Nm

Heat Shieids 1o Exhaust Crossover

glb. 1. = 11 Nm

Exhaust Crossover Fipe to Manifold

30 lo. fr. — 40 Nm

‘\J° Bolt Catalyst 10 Muffler

Mlb fi. — 15 Nm

Muffler Support Bracket on Engine

1Elb fi. — 2 Nm
2 b, fr. — 30 Nm

Muffler Rubber Mounts

b, f. = 11 Nm

BRAKE LINES:
T Connections 1o Frame

8b. . = 11 Nm
16 Ib. fr. — 22 Nm

Flex Pipe to Frame

121b. . = 16 Nm

Line Union through Frame

121b. f. — 16 Nm

RADIATOR:
Fan Cowl to Radiator

Eb. 1. = 7 Nm
Blb. f1. = 11 Nm

STEERING UNITS:
Lower Column 1o Universal Joint 1o
Rack Pinion and Upper Column

18 1b. ft. — 22 Nm

Tie Rod to Steering Knuckle

28 1b.f1. — 36 Nm

Tie Rod to Lock Mut

48 1b. ft. — 65 Nm

Steering Rack Assembly 1o Frame

18lb. f1. — 24 Nm




General Data

TORQUE FIGURES

ENGINE

Cylinder Head Tightening

l New Cylinder Head Gasket. Torque tighten 1o 45 |b, ft. — 61 Nm, Slacken off, pre-tighten to

! 15 Ib. fr. — 20 Nm and then Angular nghten 159,

Re-tighten Cylinder Head. Slacken off, pre-tgnten 10 15 |b. f1. — 20 Nm and then Anguiar tighten 1159,

Tightening main bearing Cap Muts: Pre-tighten to 20 Ib. ft. — 27 Nm and then Angular tighten 757,

DESCRIPTION TORQUE REMARKS
Big End Cap Nuts Mib fr. = 45 NmM
Fhywheel Fixing Boits 42 b, fr. — 58 Nm With Loctite 601
Converter Driving Plate Boits 49 1b. fr. — BE Nm With Locure 601
Sump Fixing Bolts 1% b, ft. — 16 Nm
Crankshaft Pulley Fizing 135 ib. fr. — 183 Nm With Loctite 601
Oil Pump Sprocket Bols 4ib f1. — B Nm
Chain Tensicner Blade Bolts b, ft, — 15 Nm
Timing Cover Fixing Bolts Mib, f. — 15 Nm Bottom bolts with Loctite 501
Camshaft Sprocket Fixing Bolts S5 b, ft. — 75 Nm
Camshatt Pulley Fixing Bolts 74 b ft. = 100 Nm
Camshaft Sprocket Access Plug 22 b. ft. —:Iiﬂm
Inletr Manifold Fixing Bolts 9b. ft. — 14 Nm
Taper Seat Spark Plug INo Washer) 14 b. ft. — 1BNm

== iMe=
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General Data

A:03:05

MANUAL TRANSMISSION
’ DESCRIPTION TORQUE REMARKS

Half Casing Bolts & mm 22% Ib, ., — 31 Nm

Diameter 10 mm 37 Ib. ft. — 50 Nm
| Rear Cover Fixing Balis g mm 18 f1. = 25Nm |
f Diameter 10 mm ! 37 tb. f1. — 50 Nm |
i Clutch Housing Fixing Boits 37 Ib. fr. = 50 Nm | '
i Aeverse Gear Seilector Bohts 26 b, ft. — 35 Nm IE |
'l Crown Wheel Fixing Bolts | 100 b f1, — 130 Nm '
! Secondary Shaft Speeda Worm | 105 b, f1. — 125 Nm ' ,
! Bearing Plate Bolts ]I 3. fr. — 50 Nm ! :
l Primary Shaft Nut i 105 b, 1, = 135 Nm !
AUTOMATIC TRANSMISSION
,r DESCRIPTION TORQUE l REMARKS

Output Shatt (Planet Wheel Carrer) Nut

145 b, fr. — 195 Nm

Half Casing Assy. Boits B mm Dia.

2% b, ft. = 31 Nm

Half Casing Assy. Boits 10mm Dia.

32 b. fr. — & Nm

Final Drive Pinion Nut

230 Nm

170 lb. f1.

F2 Brake Bolts

1 b ft. — 15 Nm

Stator Support Fixing Bolts

24 Ib. 1. — 33 Nm

Converter Casung' 1o Final Drive Casing
Fizing Bolts

32 |b. ft. — 44 Nm

Hydrauhic Distributar Fixing Boits

Th b, fr. — 10 Nm

e —— S

Crown Wheel Fixing Bolts

100 1b. f1. — 130 Nm




General Data

A:04:01

DIMENSIONS — GENERAL
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éili,:j_,ﬂﬁ_h!“ Millimetres
A — Overall Length ¥ 186.00 4213
B — Wheel Base 95.00 : 2410
C — Height [Doer Open) 77.20 1962
D — Height |Door Closed| + 44,80 1140
E — Width 73.10 1856
F — Track — Front 62.60 1580
G — Track — Rear 62.80 1584
H — Ground Clearance — Front 5.60 142
J — Ground Clearance — Rear .10 155
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General Data

A:05:01

RECOMMENDED LUBRICANTS, FLUIDS AND CAPACITIES

[ CAPACITY |
| GaLlons | pinTs | LITRES |

ENGINE | 172 114 65 15 W 40

AND FILTER 178 11.8 675 20 W 40 ABOVE —10°C (14°F)

20w 50

| 15 W 40

*10 W 30 BELOW -10°C “14%F.

5w 20

*THE JEE OF 00w 30 MULTHGRADE QL (8 W™ aDwiSaBLE UNLESS THE TEMPERATURE WoaRRANTS 7

[ HOWEWER IF & 10 W 30 MULTHGRADE 1o 15 USED TO ASSIST STARTING IN COLD WEL™=ESR
| T MAY REMAIN 1N THE SUMP AS LONG 45 THE TEMPERATURE DOES NOT RISE &4BOVE - *0°C
MANUAL GEARBOX 0.97 6.3 37 TO MEET SPEC MIL —  2105C OR
(INCLUDES FINAL DRIVE) APl — Gi5
*SAE 75w BELOW - 10°C - 14%F)
SAE BOW ABQVE - 10°C 14°F.
*WHERE SAE T5W Qi 15 NO7 AvalLABLE SAE B0W Tn. MAY 8E USED
F T 0.42 2.5 1.5 T ML — 4
INAL DRIVE AUTOMATIC 4 SAE 80w < E =4 T
| AUTOMATIC TRANSMISSION 1,57 10.5 5.0 ATF TYPE DEXTAON 1
| ICONVERTER! , ELF RENAULT MATIC D2 OR
| , MOBIL ATE 220
| BRAKE CIRCUIT | 1.3 0. 764 DOT 4
| COOLING SYSTEM 28 18.37 1.0 ETHYLEN GL¥COL BASED
j | (CONTAINING NO BORAX)
MINIMUM 5C 50 MIXTURE WITH
WATER
TO BE USED ALL YEAR ROUND
AND REPLACED ANNUALLY
CLUTCH CIRCUIT R 0.378 DOT 4
WINDSHIELD WASHER ] | 5B
RESERVOIR ! . |
AIR CONDITIONING 250 1.40 | SUNISO 5GS OR TEXACO
REFRIGERANT OIL POUNDS GAAMMES| CARPELLA ‘E" OR EQUIVALENT
R-12 — FREQOM OR ARCTOMN
FUEL TANK 13.5 11.5 IMP 51.8 81 OCTANE (UNLEADED)
GALLONS
WHEEL BEARINGS SEALED FOR LIFE
STEERING RACK | 0.3u.s. | 26 0.15 AP| SERVICE GL-5
| PINT | ISAE — EP 301
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15 Check carpet Tos 11 aoe lastormng

ENGINE COMPARTMEMNT
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20
I 21

22

23

FLI

x5
26

‘E?

m

Check byras fod darmage fspeclication
Chock hrako hosed f pigpeas liw leaks,
damage ard chaling

Check gaiters ol idrveshialis Tor
damaqpeleaks

Check stee g/ susprensiian inkages
hall jounis and ganers bools fos
IH"'IEI:.l"‘! FELETH R RTELEY)

Chasck g foop rovisswaal lidiissanesseid
wal aned Bervalb dloowe el Lasatonnaiec)
Check ssboiist Ioe Ik ¢ clarnange
Chipecl ooelint aesd Liel pupios Dod
RSN R TRTETTERMTTE I BP R

ROAD OR AOLLER TEST

Cherck aperatem el Tumc i of
eotpie doive péaloemanee

Oiperrataeie ol banadbake, lood Beake,
wliate by aele Tranesovessaoe, Kk alevain
el shiltng steening speedonebe
lasmteer avd aar e vt g

| o Geresril clhagck Do Sepaedkes s railos I |

ON HODIST AFTER ROALD R
ROLLER TESTY

an
£l
1
3
34
15
16
El

Check aml comrect

Coarslireg systemmn for leaks
Frogpese ool Inaks
Toansisissiom o Beaks,
Fuel systeon fon feak
Hrike systom Lin bivks

Virerd Lnie |y

Hear Lo 1

ey avs beiwm g iidasiinn

Wtk carniel ol by

Wbl aepsparmiinad das alislaviny

Service Ma e

DEALER CERTIFICATE

Witd P Siock No

PIIDATE KMILES ALy M
Wa larsby veailaly thad this inatod vahicls confarme 10 &8l applicabls
srmiagion sisndaids of itha U S Frvirommenial Priotecten Agency Thig

emilphicals iz baing mads upon ihe Lesis of

i e hiowdsidgs ihet the vebcls s coverad by an FPA cariilicaie of
cosdipmuly based om wollign nobificaiien Peoshad By e
il e e A

26w wlasble an i il mmraaian contiol devicas of pormons ihesesl
wohich @i visibils siihout remaval o adgesimant of sny companeni on
srigmms ol The wehsln B 8§ en wipch binp o, Thaia &ie mo
sapmnl daElicrgiscias sy the smislianon of sech devices by the
lariurer | @mdusinn Edeiral dewices ia hndited 10 sl devices
ablad wis @ wehicls for the sole or pravasy puposs of conelling
¢ ln snmainng sl sduch wears 0ot in gecersl use peioe 1o T9ERE end

i bdmanc y of &l arnidalon ielated geapa st iggured by ths
sllmi b e pregs i she sple of the vehicle sy set Barih an the
il i dmhusny Serwics e iiueHons poovedsd by the mamatac e

acle Tasly sn EP& spproved somesion i@l poor g the gepeaiion
w4 0 iielas Dahichavii oo Biatl o iha dete o4
il the pirme ol daliveiy o the vebicle 13 the ulimate pechagaer
grany cmrw mnd o frmboenf @md the wehicls has heen
P semd @l waed in sccoddenes witly 1hs vl i10@H Hestrc 18 FOF fid Oeee
maaiangncs gnd uas than e vabicls manglaciurer shall remady the non
chnilidiuty domilad il DM Smison HEil o mEncs i gisly Givei 10y

The deslsr cadillicatusn sPisll fiol be constfuisd 85 aitlum & onge s s@ntalive

or B vwarrEviy, ssprass or complisd. by ihe desler thai ths srmaggenn comnieol
ppsimen o pivy pard thaoaod in without delfect o il the aystem will
plopsily parloom 1hs sinmsion gerformsnce warnieaty ielamed o shovs s
salaly thai ol the memelsciuen

(WNER'S ACCEPTANCE CEHTIFIEAFE

tl_u- wipectad ihe sbove salichs and sccepl i1 withoul sny waable
"

= e © o wanih a Pl
Diwginmd b evsd el I I walhiciadmmmyipnibiaiiery ! l
inemimcbaiians e lemilulndoecos d I I LT l |'
i iEnly Siatmesmab o aenatinn [ I suund ypsrem I |

SHGNATURE ATE b el 1

e1e2(] |B48USK)




=ty oMy sy oy T T T TR T TR Y 7Y TR T RTTY

-1

11
ame DMC MAINTENANCE
| | FIRST SERVICE 1,200 MILES 11930 Kl
A TEL WO
| | omGE A YEAR OR AT 7500 MILES (12000 K
ADORESS Z MEG WO £
THCH APPAOFRIATE BOX [~]
- L DATE
MILEAGE Wik MO -
JiCH APPROFMATE SERiCE REQWRED (AJB[CI0] Teck arFnormate semact mooumen [A[R[C]0]  reck aPPROPAIATE SERVICE RECHIRTD |ajujejo| wow
Sihby  Hiese 5 an il v alrom asi

FREFARATHIN FOR WORK

il i, g, WA el Bhiisd it

WP ERE RS OE

*Togiveg  ame and oo b o BeniBuna
Miwpdnimg

¥l Filvgs  Flaprlas &

Auspmntic Tisnsmission Fhaid  Lvans ai

1 MK T mpery 15 (MR eles

Firal Deiva  Digsi a1 | K sl mevy
1R i

Manesl Tranamessson  Tirans sl asui
sril

I ngonelTosnamigsion  Che b maksy
Sieering Soapersion ek glay ik
Mebwd Shalts Ul (sl /beaaig
Gembox!Sumg Taming Cower
Iehy
S Daghien Dadis
Shock Absoibers  Lheok swnimbhogs/
beghy
Brake Tt Ulegk lraks
U hiech ¢osiidmiiin al e odib ones
Bisha Fods'Dise  Cher b sweas Foisufibmnn
The TnBowsing i ke apdaced o
charshed o comdibisn pwery A% EH nubes
ERD DO dar
Brabe Seiwn Fiie
Flrmidie Biake Hisps
Frabe Cahpassy

Chinh

arwi
Masier Cylraler Seady Menvs aral
crenplebe Wiy
Aeplice brghe Bl puery 15 000 males
24000 ki |
Grasse Ball Joints
Fusl Limss  Check condibnn !/ beabs
Clutch  Chach topdidmie exrun fne leghs

ENGINE COMPARTMENT

bk sl arperid drrang belis

Aockar Cowar Chack leabis

Cooling Syatam  Check leaks! Top up o
recessary  Owam dond eldl aystem gwy
2 pmars on 15 D00 arshite

Howss  Taglvien rins

Automatic Trsnemisslon (e
calile  Chinck fAdusi f necessany

"Eahausl Sysiam  Check Inaks aned
Y

1

(11
1l

111

ENGHNE

*Ancker By Claarsnce  Adps i
Py

InlstiEnhmual Manilalds | ek P=ily

glrtruas B o byl | 1} [
Fusml Sysnam  Che b ieaks (7 lialbiog B
Cuygen Sensm Ao mery W 00

mibes U0 G vy | I

Air Conditivising
il iy Gmilis
Cheih s Ciie b ik
Chieck splaigeiadin beesd

Ll b dibmagmes i

Agcwlasaine Cabla Uhea kb Bod Bll gl
ajmitiorny b ubvs e bk dges I

o Fillkge  Replaee o erpesary 1

PERFORM T PO LOWERNG IGRT1 NN
CHECKS

*Roigmie il ngiibni s @ e B
Tamtigey wesliagne
reardang spand
cinll @Rl
cinfl vrjar
B iy Sl iledk
wehial iy
caridial By
wACnEny atluai e
Al 15N AP M itk
conl gralie ity |frisitidey failnd
wpth i Tieiing wintage
sk prhig lieig wiiape Denap s i
"Anplaie gihefs # il atiaiy
mAammes gal miipmil lphog leai
semmivendl
secamlany rewsla e
ok
e alin ihisles
a0 e che
poeEr ik e
rhirgag wiliage
A e wlle | chiik il eeoesaary ses 118
anf HIE hewelslh
gy i wessibibugs namussl prinsvimn
ARy

[

WHEELS AND TYRES

Typrmas L Fiih pierssnines bk spnie | | | I
[ B b oo v abimauge me wkmin Doiiie i
il 11
Chimrk Iyred soiimjeby Bie imigisafan e 5
L T [T | 1 |
Clepeh gl piluil swbined gleyranesd o
T w4, My | J |
Tritiier tghibiis il it L
T PR TSy S L B 1 |

ELEC TAMZAL

bembipmpy | b b sl sbpasd s

iy i Ll

| T T P 1L
Humihings Tlasher 1 i b s ani (111
Rewdiam Larises | P b agoerabiijin I- I | |
Parkmigriads Usgliy 1 Fan b agiesabsim | I | |
Aepe Mumiliss Plais Legds | Bk

e [l
S Liglsus T Do b omgers B | I | |
Trdic i ladncd Wisnsig Lighes

[l b ogurtvaimns | I | t
lnadinsl, Luggege sl Fogimes
Coomapnimsnl Lhghias OB b oasiiviabnm |1 | t
Fescim Manmnspion sl Wainng
Loghag 1 bssi b aijes st | l | F
Flrmm Qo b ogamriimin I I | |
Wimdscises Wipsr Rl seveg | i | |-
Windeceses Wankesy  Arlpise =i ol

A Pkl
Blaciri Wnsbiews [ s b e

Aplpint o mieg pg sy |. I | I‘
Semtl Bohta 1 lea b o snmbsnwid b ssang

wi sy l I l t

v abgberl o Bae sempeie Masaemn e oy eivend g die
Eaklnrma Ay Fesessiorn Boail (5 0B 1 eipdaieen b
T R T T w EEN T T LT
i il dhe wirm srpemnenin ol il pisssei
sprirg AN il smppesn mgierAle B e den
g ey P e g Pl Big jee b e ilsinen
AR, gempey Thalk @l g g i, i e il

DUmING THE COWRSE OF SEAVICING YOUR
E pDREAM CAR THE FOLLODWING REPAIRS
HWAVE BEEN WNOTED AND AFOUNRE ATTEN THIN

RE L CREE N D D I ORTANT

WEAIRS URGENT

Smivign g pesd geid O

I

gleq |eJauan

-1


http://Rrsrnrri.es

— P2 T T T 1 T

% T3

g, |

—r —1 1

Sre Bl

.u—"-‘!

i

i

l General Data

A:OB:Oq

LABEL IDENTIFICATION



A:08:02

General Data

[ Bl | I8 1haRr Fatemi EEIE—
DOON LOCK kbl T8 Rl R COL D R =0T | AuYma D T hamie il (00 D T CECEE G e e e—
T i e e R = Sl PR - - - T

[N P —
p— |
1 L] | | e e e —
i | | R ——
& T 18 e ———
W@ ETL | : ThEre A P —

P v g aprw———— 2 i g Vhm S PO e e e e —-—9
BV i e e o s A ——
e — o —— o —

o
TR CAUTION
™ DO MNOT INTERCHARNGE
MODULES
SEE MAND BOOK

[ = e

- JE _JREAN WOTDR LiRS (70

1
-
o

rleml,] =

BELEAST =& RELAND )

IMPORTANT
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3—  THIS VEHICLE IS
NEGATIVE GROUND

' WARNING
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WARNING. Clean filler
cap before removing.
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WARNING
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DO NOT FILL WITH OIL, GASOLINE,
OR ANY OTHER OIL BASE MATERIAL
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LABEL IDENTIFICATION

DESCRIPTION

1. = Not Yet Applicable
2. = Elgctronic Module Warning Label
3. - Megative Ground Label

|Battery Compartment)
4, - Bartery Gas Warning Label
5. = Califfornia Assembly Line Decal
6. = Glove Box Placard
7. = Banery Access Label
8. - Jacking Inatruction Label

COUNTRY

usa

DESCRIPTION COUNTRY
9. — Radiator Fan Warning Label
10. — Engine Start and Operation Label
11. = Vehicle Identification Number
12, = Unleaded Gasoline Label Canada/US &
13. — Brake Fluid Warning Labal
14, — Not Yet Applicable
15. = Windshield Washer Reservoir
Labal
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General Data

A:08:05

16

17

18
18

SBR

25
26

27

21

DESCRIPTION
16. = Cataiyst Label
17. = Vacuum Hose Routing
18. = Federal Compliance Plate
19. = Radio Interterence Compliance
Plate
20. = ACU Warning Label

21. = Automanc Transmission
Type/Number Plate

22. = vehicle Exhaust Emission Label

COUNTRY

23.
24,
Canada/USA 25,

26.
Canada 27.
2B.
29,

30

d e .--|.
SR
G i ==

- 30

DESCRIPTION COUNTRY
= Emission Control Update Label
-~ Megative Ground Label
- Jump Stan Label
- Air Filter Elerment Label
- Header Bottle Warning Labe!
= Chassis Number
— Engine Type/MNumber Plate

= Manual Transmission
Type/Number Plate
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Fuel Tank

FUEL TANK .
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Fuel Tank B:01:01

REMOVING — REFITTING

IMPORTANT
Be acutely aware of the fire and explosion hazard, when waorking on fuel system. Take every orecaution to
snsure that sparks, cigarettes, open flames s1c. are kept well away from the work ares

Fig. 1
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B:01:02

Fuel Tank

REMOVING

This operation should anly be attempted with the
fuel tank empty. Use a syphon pump if necessary
to transfer fuel into an appropriate contamner,

DISCONNECT BATTERY POSITIVE TERMINAL.

Remove access cover below spare wheel 1o gain
access 10 fuel tank 1o0p.

Disconnect fuel supply and return pipes

Cisconnect electncal connections 1o fuel pump
and fusl lever sensor unit, Fig. 2

Aemove filler neck hose and breather hose from
tank, and seal tank aperture,

Raise the car on a hoist,
Hemove the bolts secunng the protection plate

whilst providing aiternative support for the tank
Fig. 3

Carefully withdraw tank downwards easing the
tank between water pipes.

REFITTING

Before refitting a fuel tank examine the tank for
any signs of damage or chaffing. Replace the tank
if there s any doubt about its serviceability. Ensure
the foam rubber protection stnips are N place and
in geod condition (2}, Fig. 3

Ingert the tank frem under the rear of the car,
guiding it berween the water pioes. Whiist
supporting the tank, slide in the support arotection
alate and fit the bolts.

Hefit the filler neck hose and oreather "ose

He-connegct electrical conneclons o fuel Jumo
and fuel sender unit.

Re-connect fuel supply and refturm pioes.

Re-connec: Datiery oositive cable.
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Fuel Tank
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Engine

Specifications

2B4S cc (173.B6 cu in)

91 mm (3.58 in)
8.8:1

T3mm (2.87 in)

VB

Number of Cylinders

Bore
Compression Ratio

Engine Capacity

Stroke

Fig. 1

R 'Ry e
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C:02:02 Engine

. Fig. 2




Engine C:02:03
TIGHTENING TORQUES—Figs. 2 and 4
NEW CYLINDER HEAD GASKET
Targue tighten to 45 b f1 160 Nm1 slacken off,
pre-tighten to 15 Ib ft (20 Nmi ang then angular
tighten 1158% —{Ng. 1]
RETIGHTENING CYLINDER HEAD
Slacken off, pre-tughten to 15 1611 (20 Nm| then
anguiar ughten 115%—i{Na. 1
TIGHTENING MAIN BEARING CAP NUTS
Pre-ugnten 1o 20 lb f+ (2B Nm) then angular
ughten 75° — Mo, 2!
MNo. 3 Big End Cap Nuts 35 I fr 48 Nmy
No. 4 Flywhee| Fixing Bolts 45 b ft 180 Nmy With Loctite
MNo. 4 Converter Driving Plate Fixing Bolts 50 bt 168 Nm! With Loctite
No, 5 Sump Fixing Bolts 11 Ib. 0116 Nmi
Mo. & Crankshaft Pulley Fixing Nut 1351h 1 1183 Nm)  With Loctite
Qil Pump Sprocket Bolts 41b fr 16 Nm
Ne, 7 Chain Tensioner Blade Bolts 1118 fr 115 Nm
No. B Timing Cover Fixing Bolts 111 115 Nmy Bottom Bolts with
Loctie
Nao. 8 Camshatt Sprocket Fixing Bolts 60 Iz f1 (81 NmI
Camshaft Stop Fixing Belt et (15 Nmy
Na. 10 Camshaft Sprocket Access Plug 22 Ib/fr (30 Nen|
Mg, 17 Inlet Manifold Fixing BEolts 11 bt 115 Nm|
MNo. 12 Spark Plug 15 b 1 (20 Nmi
CYLINDER HEADS VALVE SEATS
Rocker arm clearance adjustment Seat angle

When cold {mm)
niet 0.10 {.004")
exhaust 0.25 [.010°")

inlet. 30°+0.25
exhaust 30°+0.25

Maximum bow of gasket face (mm} 0.05 [.002")

Mo resurfacing permitied,

SEAT WIDTH (mm)

Cylinder head height (mmi— inlet 1.7=2.1 mm {0.067 —0.0827 in|

111,07~0,15 (4.373" = .006)

exhaust 2.0—2.4 mm (0.0788 —0.0945 in}
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Engine

Fig. 3
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Engine

C:02:05

VALVE GUIDES

Bore imm) 8—8,022 (0,3150—0.3158 in|

External dia (mml
naminal

repair size
15t oversize 13.1 (516 inl
2nd oversize 13.25 (.522 in)

Valve guide positions

13 mm (.512 in)

| Exhaust

| |
| B e 7
{ r - I/J’._ S "y
— q" =
TN PO
| = ___F_.--',:,'"" ﬁ: H"‘;\L ki3 : --:
o b ]
' e —16.30 ¢ |
&, |
Fig 4 J
VALVES

Stem dia (mm)

Angle (included)

inket B mm {0.315")
exhaust 8 mm (0.315"]

VALVE SPRINGS

inlet and Exhaust Valve Springs are identicai
Apprax. free length (mm) 47.2 {1.858"

Length (mm! under load of
B6.3 Ibs
124 Ibs

Length Coil Touching

Cail (mm

Wire Diameter (mm|

Caoil Internal Dia (mmi

CAMSHAFT
Number of Bearings
End Play imml

VALVE TIMING

40 (1.288"7)
32.2(1.288")
301,181

4,2 {1,183
21.4 (.842")

4
0.07 100,14
(003" 10 00557

With tappets adjusted to a clearance of 0,7 mm

(.028")

Iniet Valve Opens
Inlet Valve Closes
Exhaust Valve Opens
Exhaust Valve Closes

LH RH
BTDEC B 7°
ABDC 457 437
BBOC 457 43°
ATOC 8¢ 7°

CONNECTING RODS
Bearing Shell Material: Aluminium-Tin

Side Clearance [mm) 0,20 10 0.38
{008 1o 015"

CRANKSHAFT

Number of Bearings 4

Main Bearing Shell Material:

Aluminium-Tin

End Play (mm) 0,07 10 0,27
{.003 to 010"

Thrust Washer Thickness (mm/!
—-2,30 —2,40 —2,45 -2.50
{—.0905 — (0944 — (0964 — (984"
Roll-Hardened Main Bearing Journals:

nominal diameter (mm) 70,062 12.7583"
regrind diameter [mm) B9.762 |2.74B5"|
regrinding tolerance (mm/ 0-0.018
[ —. 0007
LINERS
Bore imm) 91 mm 13.58 in)
Base Locating Diameter 93,48 (3.6803 inl
Liner Protrusion (mm) 8,161 0,23
[.006 10 .009")
Liner Base Seal Thickness imm|
Blue Tag 0.087
White Tag 0,102
Red Tag 0,122
Yellow Tag 0,147
PISTONS

Gudgeon Pin Fitting: Press—fit in small end and
free turning in piston.

FITTING DIRECTION:
Arrow Facing Timing Gear End.

Gudgeon Pin Length imm| 72 (2.8346™)
Gudgean Pin Cia [mm]

External 23,5 (.9282"}
Bore 15 (.5806'")
3 Piston Rings, Thickness (mm)

1 Top Ring 1.5 1.059"}

1 Taper Compression Ring 2(.079")

1 Qil Scraper 4(,158"}
Gap Measurament; Supplied

Pre-adjusted.



C:02:06 Engine

after regrinding, the roll-hardened zore should re-

main intact over the 140° sector.

The zones concerned are those marked "A" and
all

Fig. 5

OIL PUMP

Minimum oil pressure at 80°C
at 900 rpm (bar) 2.2 132 gsi)
at 4000 rpm (bar! 4.4 {84 psi)
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C:02:07

CAMSHAFT

The camshafts differ: The B.H. camshaft has the
distributor drive. (Fig. &)

RH LH

> ff
|

Frg. g |

CYLINDER HEAD GASKETS

The cylinder head gaskets differ: the L.H. heag
gasket has a large cut-out at one end. (Fig. 7

CRANKSHAFT

The service crankshatt 15 not fitted with the elutch
shaft spigot bearing. The spigot bearing must be
inserted if the engine 15 mated to a manual
gearbox. |t is bonded in: smear the cutsige of
the bearing with loctite, (Fig. &/

N ;
\_f_‘-—-_._.--'

Components which must be changed at each
dismantling.

Flyvwnesl fixing oolts
Convertor driving plate fixing bolts.
Big-end cap nuts

CYLINDER NUMBERING IN EACH BANK

The bank comprising cvlinders 1. 2, and 3 is
designated the L.H. bank or group and that for
cylinders 4, &, and 6 the R.H. bank or group. fig. 8

l

il

74

>
©)

-

L.H. R.H.

"

O[C

)

G
!

Fig. 8
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Engine C:03:01
Special Tools

Part No. Dascription Fig. No.
J.23807 PILOT BEARING PUULLER Mot lllustrated
J.28B47 DRAIN PLUG WRENCH Mot lllustrated
J. 28851 ENGINE SUPPORT Mot lllustrated
J.28852 CYLINDER LINER CLAMPS i4) Fig. 88
J.2B853 MAIN BEARING RETAINING BLOCKS Fig. 91
J.26854 PISTON PIN SERVICE SET Fig. M1
J.28855 CYLINDER LEAD BREAKER BAR Fig. 40
J.28856 CYLINDER LINER DEPTH GAUGE Fig. 66
J.2BRsT AMGULAR TORQUE GAUGE Fig. 38
J.2BR5H TIMING SPROCKET SUPPORT TOOL Fig. 45
J.2B888 FLYWHEEL LOCK Mot [llustrated
J.28860 REAR CRANKSHAFT PULLEY SEAL INSTALLER Fig. 115
J.2BBE1 FRONT CRANKSHAFT SEAL INSTALLER Fig. 120
J.28872 OIL GAUGE Fig. 129

J. 28873 PIPE AND ADAPTOR FOR OIL GAUGE Fig. 128
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Engine/Gearbox

REMOVING
Disconnect battery.

Remaove

rear louvre

enging compartment cover

air conditioming compressor drive belt

air conditioning compressor and set aside
air filter

ignition coil cover

Disconnect

rear light harmess

coil lead

engine harnesses from their multi sockets

Hemove
rear side markers and disconnect wiring harnesses

Remave
engine compartment lock and disconnect release

cable

Fig 10 .

(Cl

Remove
rear fascia attachment bolts and remove fascia
{Figs. 10711

Remove
exnhaust muffler and heat shields
{See Section "D

Remove
chassis cross brace 'Flg. 12/

.:.lg 12 _ ¥

Drain
caolant from cylinder block /Fig 13/
engine oil and transmission oil. fluid if applicable

: [&]L’uf! Fig. 13"|

-
U
AT

.

i |



C:04:02 Engine

I Fig. 13 \ El =\ fuel return at bundy metal pipe connecton
LHS. * bl accelerator cable
v Y | starter positive cables /Fig. 14

wiring harness at bulkhead (auto transmission

/ \ "‘:\ E £ Iy}
\ T @; N only

Jisconnect

neater noses from control valve and cylinder neaag
neater bleed pipe from header tank

oraWe Servo VvECUUm pipe

fuel feed to metering nead

! Fig. 15




Engine

C:04:03

Aemove
coolant hoses at engine

Remove
driveshaft retaining bolts
exhaust cross-over pipe (Fig. 15/

For automaric transmission disconnect cil cooler
hoses at cooler end,

Disconnect gear change contral imanual
transmission),

For automatic transmission disconnect cable at
relay lever.

Remove

gear box side mounting bolts (Fig. 76/

(R.H. illustrated)

Fit lifting sling to rings provided

(Figs. 17 & 18 (L.H.S.) (Figs. 189 & 20/ IR H.5.]
Take weight off engine and remowve both
mounting balts. Pull engine forward end lift out.
(Fig. 211 [L.H.5. illustrated)

i b

.




C:04:04 Engine

Refitting is reverse of removal operation CHECK:
Engine, gesrbox or automatic oils and fill as
SPECIAL POINTS CONCERNING REFITTING Necessary.

Fill and bleed cooling system

Adjust the travel of the accelerator cable and
Adjust all controls,

gear change linkages.

Faor automatic transrmission: adjust the governar
cable travel and the selectar cable travel,
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Engine

C.05:01

Cylinder Heads

RETIGHTENING—TIGHTENING

Before commencing the above operation, loosen
the inlet manifoid fixing bolts, Also the boits
securing the timing cover to the cylinder heads.

RETIGHTENING CYLINDER HEAD

This operation is to be carried out when the
engine is cold (at least 2 hours after engine has
stopped).

Cyiinder heads should be retightened:

1. After a cylinder head has been replaced. Run
engine untll engine reaches normal operatng
temperature, i.e. when cooling fans have
switched themselves on
Atter two hours, when engine is coid, repeaat
tightening procedure.

2. After a service exchange engine has been
fitted. While engine is in its transit cradle (and
easily accessiblel.

The vehicle need not return 1o workshop for
cylinder head retightening when the above
procedure is observed.

PRETIGHTENING—Fig. 22

Loosen bolt No. 1 and retorgue tighten 1o 15 1b fi
(20 Nm! Repeat the above on each bolt in the
tightening seguence shown.

ANGULAR TIGHTENING—Fig. 23

Slip graduated disc J.28857 over the socket
before fitting the torque wrench J.28885. Turn the
graduated disc clockwise until the locking stem
rests aganst a solid object which will prevent the
disc from turning.

Fig. 23

Adjust the moving pointer 10 angular tightening
value 115°. Tighten bolt No. 1 until the moving
pointer reaches 0" Repeat the above operation
on each balt in sequence shown. (Fig 24)

- Q
3 & 7 &
a8 4 1 5
0 0 0 Q
e ¢ ¢ ¢©
8 4 1 5
Luo © O ©
Fig. 22
=M
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TIGHTENING ADJUSTING ROCKER ARM CLEARANCES
This operation is carried out when the cylinder Clearances with engine cold.
heads are fitted with new gaskets, inlet: 0,10 (.004")

h : 0,25 1.010")
Pre-torque tighten all boits to 15 Ib/ft (20 Nmi exhaust: 0.2

then 1o 45 Ib/ft (60 Nm) in the correct sequence
10 compress the head gaskets.

Logsen bolt No. 1 and retarque. Tighten it 1o 15
o/ ft 120 Nmi.

Aepeat thie gbove on each bolt in the tghtening
sequence shown opposite.

Slip the gradusted disc over the socket before
‘itting the torgue wrench and lock it as previously.

Adjust the maobile pointer 10 angular tightening
value 1157,

Tighten bolt Na. 1 until the moving pointer
reaches 'O,

=
Fepeat the above operation on each boit in the L Fig, 25 __/ J'

seguence shown,

Then cormmence “retightening’’ operations after FIRST METHOD
runnming the engine. Adjust the rocker arms on 2acn cyhinder heag in turn,

| B.H, cylinder head.

| ! = &7

(5e; O @ 0  ®ex %eq ) (@ sE2 O | )
| |

O AS AS AS A@ O A ® O Ay |
|

= T
il J

| - |
|

r 2 Rocker:arms in position

|

=
i

for adjustment

!

Rocker arms

| ' I3—E3
| Fig. 28

. “on the rock” Inlat Exhaust
! ' n—E , < E2
| 12—E2 ! R E3
| | 12 | El |
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15— E5 ' 14 E6
16— E6 ; 5 E4
Fig. 27
SECDNE METHQD ; {:?‘Hnﬂﬂr Nﬂ. 1 ,_ Ad;uﬁ‘t
1. Set the piston in No. 1 cylinder to T.D.C. firing F'Er’iT-LTISE;;-{n:b;E Inlet Exhaust
stroke, which corresponds 10 bt 11 El
No. 5 cylinder rocker arms “on the rock” 2 [ E3
Timing mark on crankshaft pulley opposite ‘ 14 | E6
pointer (O} on timing cover. (Fig. 28)
2. Starting from pos. 1 turn the crankshaft one
complete turn (3809 which corresponds to
T.0.C. "End of Exhaust—commencemant of
inlet on cylinder No. 1",
Cylinder Na. 1 rocker arms “‘on the rock™.
Timing mark (O] on the crankshaft pulley
opposite pointer LA} on timing cover,
| Cylinder No. 1 Adjust
on T.D.C. Inlet Exhaust
"End of Exhaust
-commencement 13 -
| of inlet”’ 5 E4
| i s
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CHANGING CYLINDER HEAD GASKETS

NOTE:

If only one cylinder head is to be removed, the
pperation may be performed without remaving
the timing cover using camshaft sprocket support
tool (B} No. J.28858 ta support the timing
sprocket and maintain tension on timing chain.
{Fig. 29)

The timing chain must not be allowed to become
slack during this operation. The timing cover will
have to be removed to release the tensioner if the
chain 15 slackened accidentally.

The dummy bearing (A will only be used if the
crankshaft has 1o be turned, for example, when
"piston and liner'' assemblies are changed 1o
prevent any alteration in the valve uming.

Fig. 29

LH Cylinder

Disconnect battery

Drain cooling system

Remeove intake manifold

Remgove water pump hose leading o neag
Disconnect any heater hoses eading 10 cylinger
heads

Remove rocker cover and access oiug for the
camshaft sprocket bolt.

Turn the camshaft sprocket so that the drive pin
i1} is at the top.

Unlock the camshaft sorocker fixing bolt (10 mm
male hexagon key! /Fig. 30/

Fit the camshatt sprocket support on the timing

cover.

Fig, 30 i

Moderately tighten both bolts. Artach the
camshafts sprocket to it with bolt (2) and nut 13),
using a hole in the sprocket. (Fig. 27/
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Remove the cylinder head fixing bolts and rocker
assembly.

Unscrew the camshaft flange and free the flange
fromi its recess, unscrew the camshaft sprocket
bolt carefully until the camshaft disengages the
sprocket. (Fig. 32)

| Fig. 32

Press the locating roll pins down at LA} and (B
using an old pushrod, /Fig. 33/

Fig. 33 e

Remove the 4 biolts secuning the cylinder head to
the nming cover,

Remove cylinder head bolts and remove rocker
arm gssembly,

Unstick the cylinder head gasket and remove the
cylinder head, taking care not to unseat the liners,
Remowve the cylinder head gasket.
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Remove the cylinder head locating sleeves (C) and
(o,

Use paint stripper to clean the gasket faces on the
cylinder block and head.

Take care not 1o introduce any foreign matter into
the oibways (4) and (5] which might block the
rocker arm il jet holes and lead to excessive wear
of cam lobes and rocker fingers,

REFITTING

Check that the camshaft sprocket driving pin is
uppermost. (Fig, 35/

Avoid any slackening of the uming chain. [f it
oecomes slack accidentally then it is imperative
that the nming cover be removed In order 1o
release the tensioner,

{
|
|
|

In this case, use the dummy bearing to prevent
the valve timing becoming out of phase.

Oil tightness between cylinder head and timing
cover.

Cut the timing cover gasket off level with the
cylinder head gasket face,

Cut sections from new gaskets to replace the
above.

Use gasket cement 10 hold new gaskets in place
and seal joint at cut area.

Insert a 3 mm {1/8") dia. pin punch into each
locating roll pin hole and press the dowels against
them, (Frg. 36)

Fit'a new cylinder head gasket dry. Fit the cylinder
head, taking care not io move the timing cover
gaskels. Insert the uming cover fixing bolts and
hand tighten them.

Line up the driving peg and hale and enter the
camshaft into the sprocket carefully. Make sure

Fig. 37 P\(_‘\\~‘

st |

—3
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that the camshaft top 15 fully withdrawn to allow
rhe camshaft flange 10 pass through. Partially
Tighten the sprocket fixing bolt. (Fig. 37/

Femove sprocket support,

Push the camshaft stop fully heme in its groove
and torgue. Tighten the bolt. Remove both pin
punches,

Fit the rocker arm assembly and the cylinder nead
bolts.

Carry out the angular tightening operation.

Pre-tighten the bolts in the order shown ta 18
Ib/ft (20 mmi then tighten them ta 45 Ib/f1 (60
mm| 1o compress gasket, Loosen bolt No. |
Retighten it to 1516/ {20 mm) then angular
tighten it 1o 115% Repesat for all the remaining
boits in the order shown

Fig. 38

Torgue tighten

the tming cover boits and cut the gaskets off
flush._ {Fig. 38)

the timing sprocket fixing bolt.

the access plug for the timing sprocket fixing bolt.

Fit the manifold using new gaskers.

C:05:07
70 © © o |
T 3 2 &
8 4 1 5
o 0 0 Qo
Q0 0O e 0O
7 | Z 6
. 8 4 1 5 |
|5 (@] (@] @] CIJ
Fig. 38

Refit hoses and pipes.

Refit exhaust clamp,

Adjust the rocker arm Clearances,

Fit the rocker cover.

Fill and bleed cooling sysiem.

Run engirme for 30 minutes.

Let the engine cool down for at teast Z hours then
rengnten the cylinder nead. (Fig. 359/

RH CYLINDER HEAD

The ramowving and refitting operauons for tne RH
cyvlinder head are identical 1o those of LH cylinder
head with the exception of

the dipstick tube clip

diagnostic socket and bracket

and distributor

ADJUSTING VALVES—Fig. 22

Set the piston in No. 1 cylinder 1o TDC finng
stroke, which corresponds 10

Mo. § cyviinder rocker arms “on the rock”

TOC mark on pulley is aligned with "0 mark on
timing plate.

Check and adjust the following rocker arms in this
position.

INLET EXHAUST
Cyl No. 1 Cyl MNo. 1
Cyl No, 2 Cyl No. 3
Cyl Mo, 4 Cyl No. 6

Turn the crankshaft clockwise one complete turn
and align TDC mark on pulley with 0" mark on
timing plate.
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Check and adjust following rocker arms in this
position,

INLET EXHAUST
Cyl No. 3 Cyl No. 2
Cyl No. § Cyl No. 4
Cyl No. & Cyl No. 5

CHANGING CYLINDER HEADS

DISMANTLING

Once a cylinder head has been removed lift out
the camshaft and remove the spark plugs.

Remove

camshaft stop

axhaust manifold

coolant outlet pipe

engine lifting rings and diagnostic socket bracket
{AH cylinder head|

Compress the valve springs using a valve spring
compressar.

Remowve the split cotters, topcups, springs and
thrust washers; [ay them out in their carrect
order, (Fig. 40)

Fig. 40

RE-ASSEMBLING

" Grind in the valves and check them for gas

tightness

Clean the cylinder head carefully, Re-assemble the
valves, fitting compenents in the following

order; —

Thrust washer

Qil seal

Valve spring {closest coil facing cylinder head!
Cup washer

Split cortters [Fig. 47/

LY = R

= R s O

—
e

E

( Fig. 47 !
Re-attach the components to the cylinder head.
Position of exhaust manifald gaskets:

Pip {Al on each gasket 1o face downwards.
(Fig.42)
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ROCKER SHAFTS
DISMANTLUING

The cilway plugs on the ends of the rocker shafts
are press-fitted and cannot be removed,

Remove the set bolt, withdraw the parts and lay
them out in order.

RE-ASSEMBLING

The RH and LH sige rocker shaft assembiies are
identical. They maich their respective cylinder
heads by turning the complete assembly round.
The position of the rocker shaft must not be
reversed because the oil feed holes (&1 will De
olocked; the rocker shafts must be fitted with
tneir ail holes facing downwards. (Fig. 43/

| Fig. 44
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Assemble in the following order (Fig, 44)

Pl =

L B

oo =4

Snap ring
Bearing with flat on boss facing snap ring
(Fig. 45)
Spacer spring
Rocker arm with tappet adjusting screw on left
Spacer "E" equals 5,35 mm thick
Rocker arm with tappet adjusting screw on
right
Spacer “E" equals 8,2 mm thick
Bearing with flat on bass facing snap ring

Fig. 45
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Liners—Pistons

CHANGING

The engine need not be removed for this
operation, furthermaore, it 15 possible 1o change
one individual “liner-piston’ assembly.

It i& not necessary to remave the timing cover and
uming gear when one or more "liner’’ and
"piston’’ assembiies belonging 1o one bank of
cylinders |LH or RH| have 10 be changed.

Use the J2BB5SE Tool. (Fig. 45/

Support (S} will be used as outlined in the chapter
"Cylinder Heads — Changing the Gaskets”.
Dummy bearing |F) will be fitted and this will
aliow the crankshaft ta be turned in order to reach
each big-end cap in turn without upsetting the
timing phase.

FITTING THE DUMMY BEARING—Fig. 47

With support {S) already in position, fit dummy
bearing (Fl and tighten the camshaft sorocket
fixing bolt moderately.

If & clearance exists between the undersige of the
dummy bearing bottom flange and the gasket

face on the eylinder head, pack up with shims 1o
orevent any siackening of the timing chain which
may jam the tensioner in the forwarg position
Moderately tighten both boits. Remove suppor
IS

ARemoval of all six assemblies is dealt with in this
chapter, As both cylinder heads have 1o be
removed it is more practical to remove the timing
gear

Disconnect battery.
Cirain the cooling system ang sump [oil pan)

Remave

the air filter

inlet manifald

exhaust

nming cover (to loosen pulley nut, lock the
flywhael)

oil pump driving sprocket and its chain
camshaft sprockets and their chains
oil pan (sump!

the suction pipe and gauge
ant-emulsion plate

and cylinder heads.

Refer 1o chapters "Cylinder Block'" and "'Cylinder
Heads" for peculiar points degling with the
various dismantling operations,

Fit liner clamps J2B852.

Mark the connecting rods, starting with No. 1 at
the flywheel end, so that they match the cylinder
numoers.

Tha nuts holding the six big-end caps cannot be
unscrewed with the crankshaft in one position
only. Work round in order of accessibility and
withdraw the "liner-piston’’ assemblies one by
one.
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OVERHAULING~—Fig. 38 LINER PROTRUSION
Clean gasket faces on cylinder heads and cylinder Excelnyl liner base seals are used in the engine.
block using paint stripper (protect oil holes! 4 ang ) _
5. They are available in the fallowing thicknesses:
Take care not to let any foreign matter enter the blue tag 0,087 mm (.0034")
oilways which could block the rocker arm jet holes white tag 0,102 mm (,004"")
and lead to excessive wear of cam lobes and red tag 0,122 mm (.0048")
rocker arm fingers. yellow tag 0,147 mm (.0058")

Clean inside the cyiinder block, parucuiarly the

tocating flanges for the liner base seals and With liner base seals in position, the amount of

liner grotrusion above the cylinder bilock face

crankshaft, :
Extract the cylinder head locating roll pins (Cl and snould be
(o between 0,16 and 0,23 mm (,0063 to .0091")
’ —_H?E,..‘%‘;:-"?- 2 __L%_* R I o ] work as close to 0,23 mm as possibie.
! —=d £ - — |
ﬂ:%d Vg P = The new liners need not be insertea with an
X : ' angular reference.

Difference in [evel liner 1o liner mavy oe mage oy
selective insertion.

To setect the correct liner base seals, the amount
of protrusion of eacn "liner-piston-connecting
rod’” assembly, without its seal, must be
gdetermined for sach block of cylinders,

Clhe-nk condition of: Check liner protrusions at (A and |B) using thrust
ail pump piata, bracket fitted with a clock gauge. J 28855
and cylinder heads; check their gasket faces for {Fig, 50)

truth (resurfacing not permitied)
Grind in the valves and re-cut the valve seats,
Change the “liner-piston’’ assemblies. (Fig. 49)

Fig. 50

Subract the larger measurement from 0,23 mm 1o
determine the thickness of the seal required.
Select a seal whose thickness is equal to, or just
less than, the thickrness calculated.

Fig. 48
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Fig. &1

EXAMPLE-Fig. 51

First measurement at A&: 0,10 mm (004"}

Second measurement at B: 0,08 mm (003"
Subrract 0,10 mm from 0,23 mm which leaves
013 mm (.005"]. Select a seal with red tag, 0,122
mm {.0048""| thick (average value|

Fit ane seal of the same thickness 1o each liner
and bend castellation (D) into recess (G}

Insert the liners so that the base seal colour tags
are vigible [spaced as shown in the sketch!. /Fig
&21

E | 1

,.,_,I()
I's

5 H@ijffﬁgﬁ

x l: Al = o

Sl
S
Fig. 82 ;

Positions 1, 2, 3, or 4.

Check the protrusion of each liner in relation to
the cylinder block.

If necessary, change the thickness of the seals in
order to position the liners so that:

—the difference in protrusion berween any two
adjacent liners do not exceed 0,04 mm {.0016")
within the permitted tolerance. (Fig. 53)
—and any differences are stepped from cylinder
Na. 1to Ma. 3 (or 4 to 6) and vice varsa.

Once the correct protrusions have been obtained,
refit assemblies A, B. C, D, E. and F together,
then number the liners, pistons and gudgeon pins
11to 6 (No. 1 at flywheel end] so that they match
the corresponding connecting rods. (Fig. 54/

Aiclolo]

gelole]

Fig. 54
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GUDGEON PINS—TOOLING

The gudgean pins are a press fit in the small ends
and free turning in the pistons.

Use tooling ) 28854 which is supplied in a2 box
containing

piston supporting block

an extraction mandrel

piston thrust collar

insgrting mandrels and guides.

We approved the use of an electric hat plate to
make gudgeon pin insertion easy. The required
temperature of 250°C is restricted to small end
zone anly. (Fig. 55)

EXTRACTING GUDGEON PINS

Rest the piston in the vee on the support base,
with the gudgecon pin over the extraction hole
Press out the piston with the extractung mandrel
(B). (Fig. 56/

INSERTING GUDGEON PINS

Preparing the connecting rods. Check the rods for
truth [twist —out of square!

Selecning the portom end components by cylinder
bank.

The connecting rod big-ends are offset and have
an extended flange (E) on one side (counter
balanced side) in crder that a pair of connecting
rods can share 8 commeon crank pin, (Fig. 57/

Fig. 57

ALIGNING THE PISTONS

All six pistons will be laid 10 turn on support base
(&) with the arrow pointing upwards and wiih
spot faging on the piston resting on tArust pad
(Cl. Connecting rod—piston assembiies LH
cylinder bank.

Spread the small ends on connecting reds 1-2-3
avenly round the hot plate, with axtended flange
|E) face downwards.
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Check that sach small end is lying square on the
hot plate. As the temperature guide, place 3 small
piece of cored tmmans, solder with a melting
pointing of about 250°C on each small end (Al
Let them heat up until the soider meits. (Fig. 58)

PREPARING GUDGECN PINS

Check that each gudageon pin rotates freely in its
piston. Fit the gudgeon pins in turn 10 assembly
miandrel |D). Do not tighten; the gudgeon pin must
be free 1o fiost between mandrel and guide.) (Fig, 55)

eT— 17 ]
| I
—— * L =-l_ II,.r'
J 2BES4 /
'Ill- 1
/
Fig. 59 D

Fit & thrust pad (C) (Fig. 80/ which corresponds 1o
the gudgeon pin on the support base {4) and
clamp the piston 1o the suppart tase with the chp:
the spotfacing on the piston must rest on the
thrust pad,

The foliowing operations must be carred out
rapidly so that heat loss is reduced 14 8 minmmurm,
As soon as the piece of solder melts

Wipe off the solder droplet

Insert locating guide (D] in the piston

Fit the connecting rod 10 the piston with one
nand {extended flange (E) facing downwardsi
Press in the piston pin guickly with ather hand
until the guide bettoms against the support base.

Fig. &0 ~—] D
W

After a few seconds, remove the connecting rod-

piston assembly from the support base; unscrew
the guide and remave the mangdrel assembly.
Assemble the other two connecting rads in the
SaMme way

Mark the three assemblies made up in this way so
that they are immediately identifiable with the LH
bank of cylinders, (Fig. 87/

Connecting rod-piston assemblies: RH cylinder
bank.

Spread the small ends on connecting rods 4-5-6
evenly round the hot plate, with extended flange
face downwards. Then carry out the assembly
operations as indicated earlier, taking care to
insert the gudgeons pins with extandec flange (E!
facing uowards.

Mark the three assemblies mage up in 1his way so
that they are immediately igentifianle with RH
bank cylinders. (Fig. 87/

e

e B e

Fiag. &1
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ASSEMBLING THE PISTONS AND LINERS
Fitting piston rings. (Fig. 82/

The piston rings, which have their gaps pre-set,
should be free in their grooves,

Faces with markings must face upwards towards
the combustion chamber.

1 Scraper Ring

Gap (C] in the expander in ling with centre of
gudgeon pin (P},

Gaps (DY) on the rings offset about 20 1o 80
mmi&' o 1)

2 Taper Compression Ring | Spaced evenly at
+ 1207 from the

3 Top Ring | expander gap

Lubnicate the pistons,

Fit the connecting ‘rod-piston’” assemblies into
their respective liners using a pISIon rng clamo.

Fit the snell bearings to the big-2nas. Insert No,
assembly in the cylinder block ‘arrow on the
pistan crown facing towaras the uming gear end)
Fig. B3)

Fit No.1 big-end cap together witn 115 sheil
bearing. Make sure that the assembly marks on
the cap and rod match. | Fig. &4/

Screw up the cap nuls by hand. Clamp No. 1 liner
with a liner clamp,
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Froceed in the same way for assemblies No.
2-3-4-5- and 6 clamping the liners as assembly
proceeds,

The cyhnder heads,

Timing chains,

Timing cover,

Anti-emulsign plate, suction pipe and sumg.

Refer to chapters "Cylinder Block-Changing’' and
“Cylinder Heads Changing™.
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u Cylinder Block—Changing

Fig. 65
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Cylinder Block—Changing l

Fig. 66
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Cylinder Block

CHANGING

Remove the engine.

Dismantling

Remove

clutch mechanism

flywheel ar convertor driving plate
rear cover plate

il filter

dipstick and tube

alternator and drive belt
distributor and leads

inlet manifold

the six rubber saal

and insulating blocks

water pump and hoses (Fig. 671
tuel injection equipment

and crankshaft pulley fixing nut

Turn the crankshaft so that the keyway is vertical.
(Fig. 68]

Femove the

pulley

the rocker covers

timing cover

and sprockets with oil pump driving chain iretain
the key and spacer).

Loosen the rwo camshaft fixing balts.

Mark all the timing gear components according to
side if they are to be re-used. (Fig. 89/

Release both chain tensioners by turning the
ratchet mechanism anti-clockwise with 8 screw-
driver, {Frg. 70/

Fig. 72

(i

Lé:I




Remove
the tming chains RH first

the tensioners and their shoes (retain the filters|
and oil pressure switch

Turn the cylinder block so that the RH bank of
cylinders is uppermaost,

Remowve the rocker assembly.
(Fig. 71}

Tap the locating dowels {A) and (B) down into the
cylinder block with an old push rod.

Unstick the cylinder head using a mallet,
Remowe the cylinder head gasket.

Clamp the liners with the clamps. J 28852 (Fig. 72/}

Turn the cylinder block so that the LH bank of
cylinders is uppermaost and carry out the same
operations to remove the LH cylinder head. (Fig.
73]

Turn the engine aver, /Fig. 74)
Aemove

the sump

suction pipe and gauge

anti-emulsion plate

battom casing

and intermediate main bearing caps after marking
their positions.

I
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Fig. 74

1

Held the front and rear main bearing caps with
the two retaining blocks J 28853

which will keep the crankshaft in position. (Fig.
75)

13
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| Fig. 75

Mark the connecting rods to match the cylinder
numbering, starting at the flywheel end. (Frg. 76/

Remaove

the connecting rod big-end caps

liner retaining clamps

marked ''liner-piston-connecting rod"’ assemblies
front and rear main bearing retaining caps and
caps themselves

thrust half-washers

and crankshaft

Clean all parts and inspect them for condition.

Use extractor to remove the clutch shaft spigot
bearing. (Fig. 77}

Fig. 77

RE-ASSEMBLING

Lubricate the parts as they are being assembilad,
Always change gaskets, oil seals and
lockwashers.

Make sure that the oilways are clean and that the
cilway plugs are tight.

Check that the cylinder head fixing bolts run
down the thread easily.

The new cylinder block is supplied with the oil
pump already assembled.

Refit "liner-piston-conrod”” assembly.

Refer 10 chapter changing pistons and liner
replacement. (Fig. 78/

Remowve the assemblies. Turn the engine owver.
fFig. 79I

Fit the upper halves of the main bearings (locating
tags fully home|

Shells fitted with oil grooves are fitted to the
block.

Shells without oil grooves are fitted 1o the main
bearing caps.
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Refit the crankshaft. (Fig. &0)

The nominal size top thrust half washers 2,30 mm
+.0805") with the oil grooves facing the
crankshaft flange.

The frant and rear main bearing caps boss (A
facing the timing gear end.

Fit retaining block J 28853 astride the main
bearing caps. Torque tighten the nuts to 20ib/ ft.

Place a clock gauge on the end of the crankshaft
and set it to zero. (Fig. 57)

Push the crankshaft towards the timing gear end.
Read off the value of the end play. |t should lie
batween 0,07 and 0,027 mm (.003 to 010"}

It it is incorrect, change the thrust washers.

Fit the half shells to the connecting rods. (Fig. &7/

Fig. 81

ASSEMBLING THE "LINER-PISTON-
CONNECTING ROD” ASSEMBLIES

Keep strictly to the markings made on dismantling
to dencte the correct way round and position of
the varicus components.

Insart the assemblies in the order that they were
marked during the liner protrusion check
{numbered 1 to B). (Fig. 82)

Clamp the first liner with a clamp.

Proceed in the same way for the other assemblies
clamping the liners as assembly proceeds,

_ 3
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Vv Fig. 82

L

Check that all the arrows on the piston crowns
point towards the timing gear end.

Fit the big-end caps and torgue tighten the new
NUts

Bemave the main bearing retaining blocks,

Refit:
The intermediate main bearing caps bosses (Al
facing towards the timing cover. (Fig. &3/

The rear plate fitted with its oil seal and if
necessary, make the joint between plate and
cylinder block flush. (Hand tighten the bolts).

Fit a new ''O" ring seal on the oil entry pipe and
smear the assembly face with sealing compound.

FITTING THE BOTTOM CASING

It is essential that the bottom casing and cylinder
block are absolutely flush at the clutch end in
order to avoid distortion of the clutch housing
when the gear box is fitted.

Refit

The bottom casing

The flat washers [boss under nut) and main
bearing cap nuts without tightening

Another penpheral bolts also without Tigniemng.
dlign the bottom casing flush with the cynnaer
block using either

& clutch housing, tightening the four fixing bolts
moderately (Frig. &)

QOr using two straight edges laid on the cylinder
block in the latter case, check the alignment atter
tightening the fixing bolts

Fig. &3
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ANGULAR TIGHTENING OF MAIN BEARING |
CAPS :

Torque tighten the 8 nuts in sequence starting
from centre main bearing cap and warking
ourtwards. (Fig. 85/

Slip the graduated disc over the socket before
fitting the torgue wrench.

Turn the graduated disc clockwise untl the

locking stem rests against a solid object which will | Fig. 85
prevent the disc from turning.
Adjust the moving pointer to the angular REAR PLATE
tightening value 75° for main bearing cap nuts. Offer up the rear plate with its paper gasket. It is
Tighten the nuts until the moving pointer reaches located |aterally by dowel |A}. Tighten bottom
g 2 41 baolts (1) first followed by the & female capscraws.
Repeat the above operation on gach nut. {Fig. 86
| Fig. 87 == —
——i
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Refit:

The ant-emulsion plate

The suction pipe fitted with a new "'0" nng seal
A new cork gasket and the sump. (Fig. &7/

Turn engine over.

The crankshatt must be positioned as follows in
order 1o set the valve timing.

Keyway vertical

Ma. 1 piston 15 mm (19/32") down i1s bore on
the compression stroke (BTDC) to avoid the
risk of contact with the valves. (Fig. 88/

FITTING CYLINDER HEADS

A—LH cylinder head: insert a pin punch inta the
side of gach cylinder locating roll pin hoie to
prevent the latter being pushed down when the
cylinder head is refitted, (Fig. &9)

i Fig. 89

Insert the roll pins and push them i until they rest
on the pin punches,

Remove the liner clamps.

Fit the cylinder head gaskets dry.

Fit the cylinder head.

Line up the LH camshaft so that its slot [El s
positioned as shown. (Fig. 50/

This corresponds 1o the “on the rock’’ position of
the rocker arms for MNo. 1 cyiinder.

Remove the pin punches. Fit the rocker shaft
assembly, taking care to place it the correct way.

] Fig, 80

A —RH cylinder head: carry out the same
operation for the RH cylinder head. Line up the
RH camshaft so that its slot (F) is positioned as
shown, This corresponds to the “on the rock’
position of the rocker arms for No. & cylinder. Fit
the rocker arm assembly, taking care to place it
the correct way round. (Fig. 97/

-
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' ' Fig. 91

Lubricate the cylinder head bolts and hand tighten
them.
Taorgue tighten the cylinder heads on both banks,

Refit:

il pressure switch

tensioner oil filter gauzes

both chain tensioners

the fixed shoes

tensioner blades

timing sprocket key and timing sprocket with
uming mark facing outwards, (Fig. 92/

VALVE TIMING LH SIDE

Turn the crankshaft clockwise so that the keyway
centre lies on the centre line of the LH bank of
cylinders, (Fig, 53/

; Fig. 93 |

Fit the uming chain to the LH sorocket, with the
dual marking an the chain astride the timing mark
on the sprocket.

Mow fit the timing chain over the rear set of teetn
on the timing doubie sprocket, with the single
marking on the chan in line with the tming mark
on the front of the double sprocket. /Fig, 34/

Fit the camshaft sprocket to the camshaft, taking
care {0 ensure that the driving pin enters its slor,

Torgue tighten the camshaft sprocket bolt while
preventing the crankshaft from turning.

_ 1



Engine

VALVE TIMING RH
Turn the crarkshaft through 150° (the timing
mark on the crankshaft sprocket becomes in line

with the oil pump cover bottom fixing bolt). (Fig.
55/

Fig. 55

Fit the timing chain to the RH sprocket, with the
dual marking on the chain astride the timing
miark an the sprocket.

Now fit the timing chain over the front set of
teeth on the timing double sprockat, with the
single marking on the ¢hain in line with the timing
mark on the front af the double sprocket.

Torgue tighten the camshatt sprocket bolt while
preventing the crankshaft from turming.

Set both timing chain tensioners by turning the
ratchet mechanism clockwise with a screw driver.
Do not assist the tensioner 1o find ther
operational setting. (Frg. 5§/

| Fig, 88

Position the crankshaft with the keyway
uppermost. (Fig. 87/

Refir:

The distance pigce for the oil pump dnive gimon,
The key,

And ol pump drive pinian,

The oil pump drive chain and sprocke?,
iassemble the Dolis with loctite 2nd toraue
tighten them, (Fig. 98/

The pming cover gaskets dry

The vming cover (located by two doweis)
The fixing bolts ismear the bottam balts with
locutel

Trim off the gaskets flush with the taps of the
cylinder heads.

Refit:

The crankshaft pulley oil seal.

The pulley (gl seal bearing face lubricatad).
{Fig. 89}
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Engine

| Fig. 99

Smear the crankshaft threads with loctite.
Prayert the crankshaft from turning.
Fit and torgue tighten nut,

Refit;
The water pump complete with its hoses
linserting new "Q" rings) (Fig. 700/

Insulating plates
Rubber seals round inlet tracts
Inlet manifold assembly

Alternator and its drive beit and distnbutar and
leads

Adjust rocker arm clearances. Fit the rocker
covers and spark plugs.

Remove the engine from the support.

Fit and tighten

the cylinder block drain plugs

and new oil filter (after injecting some oil
through hole (A} to prime oil pumpl /Fig. 107)

Fig. 101 A

Fit the main bearing cil seal using tooi J2B861
Fit the flywheel or convertor driving plate,
The final bolts are of the seif locking type and
they must be renewed after each dismantling;
smesar the threads with loctite.

Refit the dipstick tube smeared with loctite,
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Refit the engine to the vehicle.

Fill

The enging with oil

The cooling system

Adjust the controls, ignition and fuel injection.

Then run the engine for 30 minutes. Allow it 10
cool down for at least two hours, then re-tighten
the cylinder heads.

Loosen bolt Mo. 1 and re-tighten it to 15 b/ ft
{20mm]). Repeat the above on each bolt in the
order shown. (Fig. 102

Slip graduated disc over the socket betore fitting
the torque wrench and angular nghten to 1159,

Repeat for each bolt in the order shown.

Adjust valve clearances. l

Ow <0

O+ w0

nO

G...

Om ad

O ~O|

o+* w0

Ll

0..

Ow @0

Fig. 102
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Main Bearing Qil Seal—Flywheel End—Changing

REMOVING

Remove

the gearbox or automatc transmission

the clutch mechanism and disc if applicable
fiywheel or convertor driving plate (Aig. 103/
Ease the oil seal out with @ screw driver

Special points cancerning refitting.

Lubricate the new oil seal and ingert it in the too!
J28881

T r |
|

| =

Take extreme care when fitting as the oil seal lip
i5s delicate.

Locate the seal by tapping on the end of the tool.
(Fig. 104)

Remove the tool by pulling and turning a1 the
SAME IMe,

Smear the new bolts for the flywheel or converior
driving plate with loctite.

MNote: Place one plate |4) on each side of the
convertor driving plate. (Fig. 7105)

Torgue tighten boits,

Convertor driving plate fixing bolts 50 Ib/ft 68
mm]

Flywheel fixing bolts 45 lb/ft (60 mm),

Fig. 105
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Main Bearing Oil Seal—Timing Gear End—Changing

REMOVING

Remove

alternator drive belt

air conditioning drive belt

exhaust muffier

Rotare crankshaft until TDC timing mark on pulley
Is straight up. (Fig. 106/

Remaove crankshaft pulley nut. Remove pulley.
Extract the oid oil s2al with a screw driver: da nat
mark the oil seal location,

REFITTING

Lubricate the new seal, fit it to inserting tool
J2B880 —offer up tool and seal, push the ool in
until it contacts the timing cover which locates
the il seal correctly. (Fig. 107/

Check the oil seal locating on the old pulley. Fita
new puliey if the cid pulley s marked or worn:
make sure it enters the key.

Smear the bolt with 1 or 2 drops of loctite ana
torgue tighten the nut to 135 b fr (183 nmy)
Refit

exhaust muffler

alternatar drive bait

air canditioning drive belt and tension
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Oil Pump—0Overhauling

REMOVING

Drain engine oil

Remove

alternator drive belt tensioner
air conditioning drive belt

air conditioning compressar
air filter

and rockar covers

Remaove

exhaust muffler

crankshaft pulley nut

crankshaft pulley

and timing cover

Hemaove

the sprocket and chain (Fig. 708/

oil pump cover [never unstick the cover by
tapping the release valve boss) (A (Fig. 105/
and driven gear

DISMANTLING

Remowe the split pin (1) and take out
the concave spring seat (2}

spring (3}

and release valve plunger (4}

OVERHAULING

Check
condition of components;
and location in cylinder block. (Fig. 770/

The complete oil pump assembly must be
changed i any particular part is worn,

[ o)

Fig. 105




Engine
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REFITTING

Check cil pump rotation.

Make sure that the release valve plunger and
spring seat are inserted the correct way round.

SPECIAL POINTS CONCERNING REFITTING

Fit in position

the drive gear

and oil pump cover; tighten the driving plate bolts
progressively to make sure that pump gears
revolve freely.

Remove the oil filter and inject some engine oil
through hole (Al with an il can to pnme the ol
pumps. (Fig. 111}

Fit the oil pump sprocket bolts and the tuming
cover bottom bolts with loctite.

Torgue tighten the pulley nut after smearing the
crankshaft threads with loctite.

Refit

alternator drive belt and tensicn

focker covers

air conditioning compressor

air conditioning drive belt and tension

exhaust muffler

Fill engine with correct guantity of recommended
oil.

Make all necessary adjustments.
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Qil Pressure Checking — Fig. 112
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The engine oil pressure must be checked when
the engine is hot (80°C).

The oil pressure is to be checked using tools
J2B872 and J28873. (Fig. 113 and 174)

Fig, 113

Remove oil pressure sender then connect ail
pressure checking gauge.
The oil pressure should be

32 psi 12,0 bars) min at 300 rpm

B5 psi 14,4 bars) min at 4000 rpm

Fig. 174 ,

Refit
the oil pressure sender using a new Copper
washer and top up engine oil if required.

3
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Water Pump

REMOVING

Remove

intake manifold

alternator and A/C

drive belts

Loosen hose clamps securing water pump and
heater hoses. (Fig. 115/

————— e e e

FITTING

Clean the joint faces before fitting new gaskets.
Fit the thermostat to its cover the right way
round. /Fig. 717)

Fig. 117

Remove

coolant temperature switch wire.
water pump mounting bolts,
Remove water pump.

Check that ""O" rings are in position in the inlet
manifold.

Tighten all hose clamps.

Remowve

water pump body /Fig. 776 Refit alternator and A/ C drive belts and tension,
coolant temperature switch Rigeit intake Tranitald.

thermostat cover

and thermostat Fill the cooling system.
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Inlet Air Manifold

|
1

LOWER AIR CASING

REMOVING

Remove air filter assembly. Unscrew the fuel
unions on the fuel metering head.

Loosen the hose clip connecting air inlet pipe (1)
to the idie speed control. (Fig. 118/

Turn the pipe to free the idle speed control hose
and pull to release it from the lower air casing.

The pipe is assembled with an 0" ring (2] in the
lower air casing for sealing purposes,

Remove idle speed control. Unscrew the 2
capscrews (3) and bolt (4) holding the lower air
casing 10 the inlet manifold.

Disconnect arm (5] fFig. 778/ from the throttie

linkage ball as follows: —

—rotate clip half a turn to free it then slide it
along %" to uniock the ball.




C:13:02 Engine

MNOTE: The arm has LH and RH threaded snds to
assist adjustment,

The LH threaded end is identified by a groove (7}
on the ball joint. Disconnect the HT wires fram
the distributor.

Free the lower casing rearwards to clear the air
intake elbaow rings and lift it at the back to pass
over the distnbutor cap. Remaove the lower casing
and disconnect the vacuum pipes on the
distnbutor

REFITTING

Change ail seals. There s a plastic seal at the
sibow end of the air channel and an ""0" ning at
the lower casing end in the connecting rings,

REFITTING
Connect up the vacuum pipes. MNote the following
Otter up the casing. Change all gaskers and seals
Fit iniet slegves
Scrow in Dolt (4) first to enable capscrews (3) Reconnect the distributar vacuum pipe
to line up with their holes, Fit the fuel metering nead. air flow
_ ] meter in piace
Tighten boit (4} then capscrews (3). (Fig. 718) Remember 1o pass the control arm under the
bracket
e ; Screw the inlet sleeve bolt in a few threads so as
The HT wires to the distributor cap to be able 1o lift up the back of the air flow
All fuel unions meter to avoid the distributor cap
The dle speed air pipe. after greasing the "'O" Screw in bolt 142) first parrly 1o line up
nna in the lower casing capscrews |41] then tighten first
The 1dle speed control
The throttle arm ball joint, locking it correctly REFIT
with the clip (8} (Fig. 718/ The auxiliary aif pipe
The throttle arm
Fuel pipes
INLET AIR MANIFOLD Imjectors
HT swires
REMOVING Oil fume rebreathing and vacuum pipes
Remove lower air casing |see preceding pagel, Connecuons
Unscrew the 4 manifold bolts (11, {Fig. 120/ Idle speed control
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Radiator

ENGINE COOLING

The vehicle has two (2) electric fans for radiator cooling mounted at the front of the vehicle. These fans are
activated when the engine coolant temperature exceeds 97°C (206°F) and deactivated at 91°C [185°F),
Dperation of these fans is controlled by a temperature switch located on the coclant return pipe in the engine
compartment.

The water pump, located at the rear of the engine, is belt driven by the crankshaft pulley. The thermosiat is
housed in the top of the water pump under the thermostat housing cover. The thermostal = .sing cover is
eguipped with an air bleed screw used 10 purge the air from the coolant system when refii’

Coplant leaving the engine is directed through a series of pipes and hose couplings along the left side of the
vehicle centre tunnel to the radiator. Coolant lesving the radiator is directed through & series of pipes and hose
couplings along the right side of the vehicle centre wnnel to the engine.

The coolant expansion tank (fill point) located on the ngnt side of the engine compariment, 1s connected o
the coolant return pipe by a hose.



Fig. 121
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Radiator

REMOVING

Release the radiator bottom hose connection and
drain coolant, also reiease the outlet breather pipe
connection trom the RH top of the radiator,

FRelease the radiator top hose connection

Aelease all screws securing the radiator air duct
1o the body and spoiler and withdraw duct
downwards,

Remowve the nuts, washers and rubber
mountings securing the radiator to the lower
support brackets.

Disconnect both horn leads, Remove three
bolts securing each lower support bracket and
harn bracket 10 frame and whilst providing
alternatve support for the radiator assembiy,
remove support brackets and horns with
brackets.

With radiator assembly supporied, remove gach
bolt securing radiator top support to frame

Manoeuvre the radiator assembly sufficiently to
gain access to and release nut securing gach top
support strut to radiator assembly, Remove
brackets.

From top of radiator remove central nut and tolt
securing fan housing 1o radiator and two nuts
securing condenser.

From lower edge of radiator remove three nuts
and bolts securing fan housing and two nuts
securing condenser,

Ease condenser forwards and disengage mounting

studs from radiator downwards between
candenser and fan housing and remove.

Provide temporary support far condenser and fan
housing,

REFITTING

With the fan housing assembly and condenser
supported in position, insert the radiator between
and engage the condenser mounting studs in the
radiatar top and bottom flanges. Fit nuts to all
four studs.

Secure fan housing assembly to radiator with a
central nut and bolt in the top flange, and three
nuts and beits along the boniom flange.

Secure the radiator 1op Suppom struts to radiator
assembly with nuts,

Ensure foam strip is fitted 1o undersice of body, 10
about top of radiator assembly.

Raise the radiator assembly inta position and
secure top struls 1o frame with two bolts.

Check rubber bushes are firted to radiator bottom
studs before fiming lower support brackets onto
studs and securing, with horn brackets, to frame
using three bolts each side.

Fit second rubber busn, washer ang nut onio
each radiator bottom stud. Do not over-tighten
nuts,

Connect horn leads. Slide radistor duct into
positicn and secure with screws 1o body and
spoilear,

Refit top hose, bottom hose and outlet breather
pipe to radiator,

Refill cooling systermn with correct coolant mixture.
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e

FUEL INJECTION—GENERAL DESCRIPTION

SYSTEM DESCRIPTION

The De Lorean is equipped with the Bosch K-Jetronic fuel injection system. This form of fuel induction by
means of manifold injection permits the optimum adaptation of the air-fuel mixture to every operating phase
of the engine. The K-Jetronic system ensures & lower pollutant level in the exhaust gas, high performance
and increased fuel economy.

The K-Jetronic is @8 mechanical continuous fugl injection system which does not require any form of drive
mechanism. An electric fuel pump mounted inside the tank provides fuel at a constant pressure 10 the mixture
control unit. The control unit consists of an air flow sensor which measures the flow of air entening the
engine, and a fuel distributor which is mechamically operated by the air flow sensor. The fue! distributor
provides the injection valves with the correct amount of fuel, The fuel is injected into the nlet manifold
immediately upstream of the intake valve, Injection takes place continuousty, that s, without regard to the
position of the intake valve. During the intake valve closed phase. the fuel is stored in the intake tubes of

the manifold.
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D:01:02 Fuel, Emission and Exhaust System

COMPOMNENT LOCATICN

-
Mixture Cantrol "h-‘ b
it

=gl Someo

\ 1'\ 3
N\ ?:;f
Y |
o

|

~

b
Thermo-Time Switcn

Control
Pressure
Regulator

Cald Start Yalve

Aczumuiater

Fig. 1
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Fig. 2

1 FUEL TANK

2 FUEL PUMP

3 FUEL ACCUMULATOR

4 FUEL FILTER

5 FUEL DISTRIBUTOR

EPRIMARY PRESSURE REGULATOR

7 CONTROL PRESSURE REGULATOR
8 AIR FLOW SENSOR

9 COLD START VALVE

10 THERMO-TIME SWITCH

11 INJECTCRS

12 THROTTLE VALVES




D:01:04

= —

Fuel, Emission and Exhaust System

-
COMPONENTS AND DESCRIPTION 7.

1. Fuel Tank
A mouided plastc fuel tank is located in the
front wishbone of the frame. Access to the
tank components is gained by removing the
inspection panel inside the trunk. 8.

2. Fuel Pump
An electric rotary pump is used to provide fuel
for the system. The pump s mounted inside g.
the fuel tank.

3, Fuel Accumulator
The accumulator keeps the system under
pressura whan the pump is not running. The
accumulator 15 mounted nside the rear 10
section of the frame backbone. :

4, Fuel Filter
A special filter is used to remove foreign
particles from the fuel. The filter is mounted
on the left rear frame rail. 11.

5. Fusel Distributor
The fuel distributor determines the necessary
volume of fuel to be delivered to each
injector,

6. Primary Pressure Regulator 12
The primary pressure regulator controls the
primary or main line fuel pressure in the
system. The regulator is located inside the
fuel distributor.

=me

Control Pressure Regulator

The control pressure regulator provides fuel
enrichment during warm up and cold
acceleration. The regulator is mounted on the
left valve cover,

Air Flow Sensor
The air flow sensor measures the amount of
air entering the engine.

Cold Start Valve

An electrically operated cold start valve is
used to supply extra fuel to the engine during
cold start conditions. The vaive is mounted
an the left side of the engine.

Thermo-Time Switch

The thermo-time switch reguiates njection
time of the cold siart valve. The switch is
mounted in the thermostat housing.

Injectors

The injeciors are always open when the
engine is running. Their main function s to
atomize the fuel as it enters the intake
chambers. The injectars are mounted in the
cylinder heads.

Throttle Valves

The throttle valves control the amount of air
entering the engine. The thrortle valves are
located berween the mixture contral wnit and
the intake manifold.

3

—1



X T X TF TR OTYTY ™

—

=8 %

3

e B |

— 3% 1

3

Fuel, Emission and Exhaust System D:01:05

~

J

SYSTEM OPERATION

AlR

1 Air Funnel
2 Air Flow Sensor Plate
3 Balanced Lever Assembly

Fig. 3

&

4 Pivot
& Control Plunger

AIR MEASUREMENT

The amount of air entering the engine is controlled
by the throttle valves, engine speed, and engine
load. Air flowing through the air funnel (1) moves

the sensor plate (2) downward in direct proportion
to the air volume, This movement is transferred by
the balanced lever assembly (3! to the control
plunger (5} located in the fuel distributor. Fig. 3.
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I Frimary Pressure

———1 Return Fuel
{Pressure Less|

1 Fuel Tank 4 Filter
2 Fusel Pump 5 Primary Pressure Regulator

3 Accumulator

| Fig. 4

L

PRIMARY PRESSURE CIRCUIT |

An electric. fuel pump (2} runs constantly during The primary pressure regulator controls main line
cranking and when the engine 15 running. It fuel pressure. If the main line pressure increases
supplies fuel 1o the lower chambers of the fusl dbove a pre-set value, the pressure forces the
distrbutar. Any fuel that is not used, returns 1o the regulator open. This allows fuel to return to the
fuel tank by passing through the primary pressure tank, maintaining a constant main line pressure.
reguiator (5}, Fig. 4.
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| From fuel pump —

/ Fuel distributor |

e

| |
 +

‘ Fig. 5

FUEL DISTRIBUTION

Sensor piate movement causes the control plunger
to move within a barrel containing one metering
slot (a) per cylinder, As the control plunger rises, i
allows an increased amount of fuel to be delivered
to each injector (b) through the metering slots. The
amount of fuel to the imjectors is constantly
controlled by the control plunger mowving n
relation to the amount of air entering the engine.
Fig. 5.

In the actual fuel distnbutor, there are six
chambars that are separated by a diaphragm (c)
The |lower chambers (al are connected together
and the upper chambers (b) are separated with
each one containing a pressure differential valve,
The pressure differential vaives |dl ensure that
each cylinder will receive the same volume of fuel
as the control plunger rises or lowers. Fig. 6.

If the primary pressure decreases. the pressure
regulator will close by opposing spring 1ension and
restrict the amount of fuel rewurning to the 1ank
The movement of this regulator valve will mainiam
constant main line pressure and distributor lower
chamber pressure regardless of engine fuel
requirements or voltage fluctuations at the fuel
pump, Main line pressure is regulated at
approximately 5.2 Bar (75.4 PSll. The pump
continuously circulates approximartely 28 gallons of
fuel per hour through the system,

The fuel accumulator (31 will charge during the first
seconds of operation this charging process will
dampen initial fuel pump surge. when the engine 15
shut down, several check valves close throughout
the system and prevent fuel from returning to the
tank. The accumulator maintains pressure ig. the
fuel system to prevent fuel vapaorisation whilg the
vehicle is not in use.

5
|

From fuel pump —




D:01:08

Fuel, Emission and Exhaust System

Contraol
Pressure

1 Restrictor Passage
2 Control Plunger
3 Control Pressure Regulator

o  Primary Fuel Pressure
e Control Pressure

—— Fuel Return

Fig. 7

CONTROL PRESSURE CIRCUIT

& portion of main line fuel is directed through a
restrictor passage (1) to the top of the control
plunger (2). This pressure circuit is referred to as
the control pressuré. The control pressure
generates an opposing force to that originating
from tha air flow sensor plate. When the control
pressure julator (3] decreases the control

pressure, the sensor plate will travel further
downward per given air volume, thus increasing
the amount of fuel injected to the engine [rich
mixturel. Increasing the control pressure will
reduce the sensor plate travel with the same air
volume reducing the amount of fuel injected to the
engine {lean mixwurel. Fig. 7
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J

1
|
‘ I Frimary Pressure

1=Cold Start Valve

2=Thermo-Time Switch

COLD START CIRCUIT

The cold start circuit provides a richer fuel mixture
to facilitate starting & cold engine. The circuit
operates only when the engine temperature is
below +35°C (95°F) and during the cranking
process.

The cold start valve (1) is of the solenoid-operated
type. The winding of an electro-magnet is fitted

inside the walve. In the "off" position, the
moveable armature of the electromagnet is forced
against @ seal by means of & spring. When the
magnet is energised, the armature is pulled away
from the seat and fuel is allowed 1o fiow through
the valve. A special nozzle atomizes the fuel as it
leaves the valve and enters directly into the intake
manifold. Fig. &,
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The thermo-time switch regulates the cold start
valve injection time in relation to coolant
temperature. when the coolant temperature is
below approximately +35°C (95°F) the bimetal
arm will bend enough to close the contact points.
The closed contact points will provide a ground for
the cold start valve, energising the electro-magnet
and injecting additional fuel to the engine while it is

being cranked. During cranking, voltage is also
applied to the heating element in the thermo-time
switch, The heating element will warm the bimetal
arm and open the contact poinis to prevent
excessive cold start injection |flooding). The length
of time that it takes the heating slement to open
the contact points is dependent on the engine
coolant temperature. Fig. 5.

r

Cold Start Valve

From Starter
-~ Cireuit “HOT™

Bimetal Arm

‘ Thermo-Time Switch
(Below 35°C)

< During Cranking
Cnly

Heating Elements f
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WARM-UP CIRCUIT

Curing the engine warm-up period, it is necessary
to provide a richer fuel mixture to improve
driveability and eliminate hesitation during

acceleration. The warm-up circuit performs this
function by lowering the control pressure which
allows the air sensor plate 10 move further
downward for a given volume of air. Fig. 10

i Low Control ToFuel
|
|
|
|

Prassura Tank

Cold Engine r—]_‘
] T‘Tﬁ

s

i Fig. 10

To Fuel
Tank

1

High Control
Pressure

Warm Engine [~ |

———

CONTROL PRESSURE REGULATOR

Control pressure is determined by the control
pressure regulator and varies between approx-
imately 1.5 Bar (22 PSI) and 3.8 Bar (55 PSI). The
control pressure regulator is mounted on the left
valve cover and is affected by engine radiant
temperature. At engine start-up the control
pressure is determined by engine radiant temper-
ature rather than ambient air temperature. The
regulator contains both a bimetal arm (&) which
reacts to the engine temperature, and an electrical
heating element [b). As the bimetal arm bends, the
circuit pressure changes by opening or closing a
passage (cl which allows fuel to return to the tank.
On a cold engine, the bimetal arm will open the

passage allowing more fuel 1o retwrn 10 the tank,
lowering the control pressure. This enriches the
fuel mixture. As the heating element warms the
bimetal arm, the passage will gradually close and
allow the control pressure to build to its maximum
valhve.

In the actual control pressure regulator, a dual
heating element is used with the bimetwal arm, plus
an additional bimetal switch (d) is used. When the
regulator temperature is below 15°C (59°Fl, the
bimetal switch will open allowing only one heater
to operate thus increasing the engine warm-up
time. Closing of the bimetal switch abowve 15°C will
parmit both heaters 1o operate which in twrn will
reduce the engine warm-up time. Fig. 77
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High Control
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High Control To Fuel Low Control To Fuel
| Pressure Tank Pressure Tank
' Vent 3 Vent i |
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t, !. i i el | I ' :I Blpa "|" !
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® _ ®
Nermal Vacuum Acceleration
Fig. 12 . Fig13

ACCELERATION ENRICHMENT CIRCUIT

The control pressure regulator is affected by
engine manifold wvacuum when the coolant
temperature is below 40°C (104°F). Outlets (al and
(b are both connected to the engine intake
manifold. The hose to outlet (b) contains a delay
valve, Al coolant temperatures below 40°C the
pressure increase (loss of vacuum) in the intake
manifold during acceleration reaches the lower
vacuum chamber later than it reaches the upper
chamber due to the delay valve, The disphragm
separating these two chambers then deflecis
downwards opening the pressure regulator
momentarily. This results in a wery short

‘enrichment spike”’ in the air-fuel mixture,
Fig. 12—13.

The vacuum delay valve (1) located \n the hose
connected to cutlet (bl provides a 10 second delay
during acceleration. After 10 seconds., the
pressures above and below the diaphragm will
equalise and the control pressure will return 1o
narmal,

The thermal vacuum control valve (2] opens at
coolant temperatures below 409C (1049F) 1o allow
manifold vacuum to reach the control pressure
requiator. Above 40°C. the acceleration
gnrichment circuit is inoperative. Fig. 74,

| Control
' Pressure
Regulator —

o

1 Delay Valve
2 Thermal vacuum control valve

Fig. 14

Coolant Distribution Pipe

_ I
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1. Air Adjusting Screw

2. Balancing Screw-Left Bank
3. Balancing Screw-Right Bank
4, CO Adjustment Screw

E. Idle Speed Regulator

Fig. 15

IDLE CIRCUIT

The throttle body on the PRY V-6 engine contains
an air adjusting screw (1) and two air balancing
screws (2 and 3}, These adjustment screws are not
used on the De Lorean since an electronic idle
speed contral system is used. The air adjusting
screw (1) should be fully seated 1o eliminate any air
bypass at the throttle plates.

The idle spead regulator (5] allows the proper
amount of air to bypass the closed throttle plates
during an idle condition,

The CO adjusting screw (4} is used to control the
amount of injected fuel in relation 1o the position of
the air sensor plate. Turning this screw  will
increase or decrease the air-fuel ratio. This
adjustment is performed at the factory and the
access hole is plugged. Fig. 15
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REST PRESSURE
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Fig. 16

REST PRESSURE

When the fuel pump is not operating, it is
necessary to retain fuel under pressure in all lines.
This "“rest’’ pressure will prevent vapour from
forming in the lines and ensure instant re-starting.
When the fuel pump stops, a check valve (1) and
two seals (2 & 3) close, sealing off the fuel return
lines 1o the tank. The accumulator will then

maintain pressure in the system 1o prevent
vaporisatian.

In addition to the check vaives and seals, it is
important that the control plunger Ib) returns to
the closed pesition, all injectors (a) close tightly,
cold swart vaive (c) closes tightly and all fusl
connections are tight and leak free. Fig. 76.
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ELECTRICAL CIRCUIT FUNCTION

If the engine coolant temperature is below 35°C
{95°F) the thermo-time switch is closed providing a
ground for the cold start valve.. During cranking
conditions, power is supplied to the cold start
valve from the starter solenoid, activating the valve
to inject additional fuel to the engine. If the
cranking process takes longer than B to 15
seconds, the thermo-time switch heating element
opens the switch, deactivating the cold start vaive
1o prevent the engine from floeding. in this case,
the thermo-time switch functions as a tme switch,

If the temperature of the engine coolant is above
38°C (95°F] when the starting process s
commenced, the thermo-time switch 15 open
eliminating the cold start valve ground. In this case
the thermo-time switch functions as an gngine
coolant temperature switch,

This circuit is equipped with an RPM relay which
receives power from the main relay through fuse
No. 1. The rotational speed of the engine produces
ignition pulses at terminal No. 1 of the ignition coil.
These pulses are processed by an electronic circuit
in the RPM relay which closes the relay contacts,
Current from No. 7 fuse is then supplied 1o the fuel
pump and control pressure regulator,

The RPM relay remains closed as long as the
ignition switch is “on’’ and the angine is running. If
the pulses from terminal No. 1 of the ignition coil
stop because the engine has stopped turning, the
RPM relay opens about one second after the last
pulse is received, This safery circuit prevents the
fuel pump from pumping when the ignition switch
i5 “"on" but the engine is nat running.

Another safety feature in the fuel pump circuit is
the inertia switch. This switch provides the ground
circuit for the electric fuel pump, In the case of an
accident where high impact is involved, the inertia
switch will cpen the circuit between the fuel pump
and ground. This will prevent the fuel pump from
pumping fuel out of & possible ruptured hose. The
inertia switch also activates the door 1ock circuit
unilock the doors upon high impact.

The control pressure regulator recaives power from
the APM relay when the engine iz rotating. Thus
current will heat the bimetal arm in the pressure
regulator for proper enging warm-up operation.

The car 1s wired for a hot start relay. This relay can
be installed if & hot starting problem s expernenced
in gxcessively hot regions of the country. When
this relay is used, the cold stan valve will inject
intermittently during cranking when engine is hot.



D:01:16

Fuel, Emission and Exhaust System

SYSTEM REPAIR NOTES

1.

The majority of the fuel injection components
are sealed units and cannot be adjusted or
repaired. Tampering with a sealed component
will  automatically void the component
warranty. The following guide indicates
component serviceability and authonsed
repairs:

Fuel Pump:

The fuel pump is not serviceable. The return
check valve located in the fuel inlet cannot be
replaced.

Accumulator:
Mot serviceable.

Fuel Filter:
Mot serviceable, replace when contaminated.

Mixture Control Unit:

@ Fuel Distnbutor;
The fuel distributer can be removed from
the mixture contral unit for replacemeant.
Fuel distmbutor is not serviceable.

® Primary Pressure Regulator:
The regulator O-ring seals" are replace-
able and the pnmary pressure may be
adjusted by adding or subtracting spring
shims.

® Air Flow Sensor Assembly:
Sensor plate and arm assembly can be
centred if a binding conditon exists.
Rest position of sensor plate can also be
adjusted.

Control Pressure Regulator:
Mot serviceable.

Cald Start Valve:
Mot serviceable.

Thermo-time Switch:
MNot serviceable.

Fuel Injectors:

Mot serviceable.

Throttle Valves:

Throttie idle stop position is preset and should
not be tampered with,

The largest problem affecting the operation of
fuel injection companents is dirt and moisture
contamination, Therefore, precautions
should be taken when warking an the system
to avoid contamination.

When replacing fuel lines or components, use
only approved replacement parts that were
designed for this system. Due to the high fuel
pressures used in this system, do not attempgt
to splice fuel hoses.

After replacing any major fuel injection
compaonent, the engine idle speed and CO
level should be checked and adjusted if
necessary.

The APM relay is located in the relay
compartment benind the passenger seat.
iSee “'Electrical System and Instruments”
Section M)

The inertia switch 5 located under the left
side af the dash panel and s mounted (o the
footwell wall, adjacent to the Iluggage
compartment cover release. \Whean the button
on the inertia switch is in the "'up’ position
the switch 15 in the "open’’ position. In this
position the fuel pump will not operate and
the door locks will move to the unlock
position. To reset the inertia switch, depress
the bution or move 1o the "down'' position.

Excessively high fuel pressures can be caused
by a plugged fuel return line,

Positive pressure buildup in the fuel tank is
normal for this system.

If it is necessary to adjust the CQ level, the
adjusting hole plug can be removed by drilling
down to the hardened steel insent and
threading a pulling tool into the plug.

.
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A,
SPECIFICATIONS
Electric fuel pump 4. Primary Pressure
Fuel Delivery: Mimmum 850 cm3/30
sec. (1.8 pints/30 sec.) Checking value — 4.8—55Bar
Setting value — 5.1—5.3 Bar
2. Control pressure "COLD" (Regulator temp.
5 \
beiow 40°C) £ig, 17 5. Rest pressure leakage test
| Rest Pressure — 3.3 Bar
Test with intake manifold vacuum ! Mirnimum pressure after 10 min, — 1.7 Bar
hoses disconnected from contral I
pressure regulator
6. Injection valves
! _ 3.5 - ; i Dpening pressurg — 3.5—4.18ar
= . . y S
| < : . i
, @ 3.0 : e 7. Control pressure regulator delay vaive
| & e S
| 2 925 It%g: Time required to bleed-down from 16 in. Hg
| E‘E vacuum o 8in. Hg — 10 = 2 seconds
L I s am—
e 20 g
Do . B. Acceleraton ennchment thermal vacuum
' E P cantrol valve.
‘ = 1 5 vl
= e o
8 : a. Fully closed at temperatures above 33°C
: 'I.GI: - {127°F1.
| 0 10 20 30 40 (°C)
| 32 5 68 86 104 (%F) b. Must start to open at 485C {118°F) when
ENGINE RADIANT TEMP AT REGULATOR lemperature is decreasing.
8. Thermo-time Switch.
NOTE: 1 Bar = 145 PSI
Coolant
Fig. 17 Temperature Contact Opening Time
' - 20°C | = 5°F) 7.5 = 2 seconds
35 = 4°C (95°F) 0
3. Control Pressure "WARM'' |Regulator temp.

above 40°C) 10. Fuel line tightening torques:

8. Test with intake manifold wvacuum M8 Bait 10-12 Nm  (7-9 FT LB}
hoses disconnected from control pressure M10 Bolt 13-15 Nm  {9-11 FT LB}
regulator — 3.4—3.8Bar ‘ M12 Balt 20-24 Nm  (14-17 FT LB)

e M4 I :

b. Connect vacuum pump 1o vacuum port on M12 E:pt Nut :55:53 :rr: :,:”: FF; tg:
control pregsure regulator which contains ]
the delay valve — 1.4—1.8 Bar M14 Cap Nut ' 25:30Nm  (18-22 FT L8)
Vacuum Setting Value: 450-550 mbar 11. Throttle idle stop adjustment: See “Engine’”
{13.3-16.2 in Hg! Section.

=M
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TEST GAUGE CONNECTION

Fue! Distributer

Original Line

A
Control 7 v ""5"3-
Pressure J Y
Regulator %

Fig. 18 |
i E |

VALVE POSITION

IFAIJ Uﬁ
‘g Check control pressure
i Check primary pressure

Note:

When checking fuel pressures, it is necessary to
operate the fuel pump without the engine running,
To by-pass the RPM relay, remove reiay and
connect a jumper wire between terminals No. 87

and No. 30 in the connector, The RPM relay is
located in the relay compartment behind the
passenger seat. [(See “Electrical System and
Instruments”, Section M)

Caution: When connecting or disconnecting the
test gauge, rest pressure will be present in the fuel
system. Fuel fittings should be loosened slowly ta
avoid fuel spray in the engine compartment and a
container should be available 1o drain fuel into,
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SPECIAL TOOLS

J.28875
FUEL METERING TUBES

J.28872
PRESSURE GAUGE

)

J.2BB73
HOSE CONNECTOR

&

J.28874
ADAPTOR NIPPLE
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EMISSION CONTROL SYSTEM

CO EMMISSION ADJUSTMENT

co% |
ON EACH
BANK

MAX
IMBALANCE
PEREMITTED

I IDLING®
: SPEED
R.P.M,

950* 1% =0.3%

| ==

*(Setting idle only, Normal Engine R.P.M. 775 = 50
R.P.M.I

The idle mixture adjustment must be sealed 1o
comply with Federal Regulations. The idie
mixture is set at the factory and is unlikely to
require further adjustment throughout the life
of the vehicle. If any malfunction in vehicle
performance is noted it is essential to ensure
that all other angine settings are checked prior
to attempting the adjusting of the idle mixture.

The engine must be run in with air filter in position.
The ignition system must be serviceable and
correctly set. No air leaks must be present |Brake
Vacuum Hose, Ignition Advance Capsule Pipe,
Fuel Lines, Qil Vapour Rebreathing Pipes etc)

Arn infra red exhaust gas analyser must be used for
this adjustment. Each exhaust down-pipe has &
boss fitted with a plug which may be removed for
firting the exhaust analyser pipe in 115 place,
Exhaust gas analyser comprises of nwo metal pipes
which screw into each plug hoid A3-way union
joined together on one hand by the hoses to the
metal pipes and on the other hand to the analyser,

The connection to the analyser must be air tight

1. Plug in diagnostic plug and connect up rev
counter 1o check engine R.P.M.

2. Switch Dwell operstion for 6 cylinder enging.

3. Disconnect the electncal connection to the
oxygen (lambdal sensor,

4. Ensure that the idie speed screw (1) commaon
10 both banks i1s fully closed.

10,

1.

12,

13.

Mote;

00 NOT adjust the mwo individual bank by-
pass screws as they are set at the engine
manufacture plant.

. Ensure that the air conditioning system is

switched off,

. Fit a link wire to the cooling fan switch 1o

ensure the cooling fans are on contnuously.

Start the engine and run it unul it has reached
normal working temperature e, cooling
system thermostat open— water pipes hotj

. Check that the engine speed 15 775 = 50 RPM

and running smMoothly.

. Check ignition timing is 13% = 2% at 775 RPM

and adjust if necessary. Rev the engine to 2000
RPM and check that the uming s about 407
B.T.B.C.

Using idle. speed screw common to both
banks, adjust the idle speed 1o 950 RPM
ltermporary settng).

Check Dwell operation for duty cycle is 50% =
3.0%.

To ensure that plugs are not “sooted” due to
long idling, rev engine at 2000 RPM for 15 secs
and start the next oferation immediately
afterwards,

With both taps on the T-piece of the sample
hose open, and the plastic cap or fingertip
blecking the hole for fuel adjustment, check
that the idle CO level is 1% = 0.3%.

If not reset the fuel by removing the plastic cap
or finger tip and turning the mixture screw (2]
in the flap valve clockwise to increase the CO
irlcher] and anti-clockwise to reduce CO
(leanert. Replace the plastic bung, reset the
engine speed to 950 RPM rev the engine for a
few seconds to 2000 RPM and check CO level
when idle speed returns 1o 950 RPM. If outside
the limits repeat the procedure until
specification is met. Fig. 18,
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——

Idle
Adjustment
Screw

Fig. 19.

Idle
Mixture
Screw

14, Note the Hydrocarbon reading at this point is
no greater than 300 PPM.

15. By closing one tap on the sample hose T-piece,
and then the other check that the CO levei in
each bank of cylinders is 1% = 0.3%.

16. Re-connect the electrical connection to the
OXygen sensor,

17. Check that the duty cycle is operating at an
average serting berween 45-55%. Total swing
on the needle must be less than = 10%

18. Re-connect the slectrical connection to the
oxygen Sensar,

18, Using the idle speed screw common to both
banks adjust the idle speed to 775 = 50 RPM.
This will normally require the screw to be fully
closed,

S

B

. Switch off the engine.

. Insert the tamper proot plug in the mixture hole

in the metering unit and drive home.

. Remove exhaust sampling probes from the

down pipe and insert the blanking plugs.

Note:

Section 203 of the Clean Air Act prohibits any
person to remove or render inoperative any
device specifically installed on the wvehicle to
ensure that the vehicle emission complies with
control standards. It is essential therefore that
components to the correct specification are
firted and specified engine settings are strictly
adhered to.
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TAMPER PROOF PLUG
REMOVALREPLACEMENT

1. Remove the air/fuel metering unit and clamp in
an inverted position in a vice.

2. Depress the air sensor plate in order to expose
the underside of the hole in which the tamper
proof plug s located.

EXTRACTION TOQOL

- 80mm
I

-1 l'I.Emm

T

21.5mm

3.7 mm

Fig. 20 i

3. With a pair of “pointed-nosed’’ pliers insert the
extraction tool /Fig. 20/ in the hole. The tool
must be heid vertically,

WE. An appropriately sized nall cut 1o the
requisite length is aptly suitable.

4. Close the sensor plate until it firmly constrains
the extraction tool in position.

5. Apply sufficient pressure on the frame
supporting the sensor plate to cause the
extraction tool 1o force out the tamper proof
plug. This pressure need not be excessive, the
sensor plate arm acting as a lever, and can be
applied manually or by tapping the frame with
a plastuc mallet. DO NOT apply force to the
senot plate itself as serious damage could
resull.

6. Remowve the extraction taol,

7. Re-install the air/fuel metering unit on the
engine using a new gaskeat.

8. Adjust the idle CO as required.

% Insert a new tamper proof plug (discard the old
onel and gently tap home,

MNB. Repeated removal of the tamper proof
plug will damage the hold in which it is
inserted, to the axtent that new plugs will
no longer provide a press fit.

EMISSION SETTINGS AT HIGH ALTITUDE

To ensure compliance with the Emission
Regulations at high altitude and mainiain opumum
tuel economy and drnveability requires adjustmeant
to engine settings. Full technmical detalls on
emission settings and tamperproofing “are
contained in Service Bulletins 30 and 40.

It 15 the responsibility of the DMC dealer 10 ensure
that each new vehicle delivered for operation in a
migh altitude area has the ermussion settings
adjusted prior 10 delivery. Additionally, the full
throttle enrichment switch must be disconnecied
and isolated at the connector block located by the
engine air cleaner. Care must be taken 1o ensure
that on automatic rransmission cars the full throttie
enrichment switch lead llight green! s not
confused with the kickdown switch lead (on earher
cars light green lead with dark green sleeve-—on
late cars light green lead with dark green tracer!.

For absolute safety the car should be road tested
afterwards to ensure that kickdown operates, A
label confirming the adjustment {see sample label
part number 110741} must be attached to the
engine setting label in the engine comparimaeant,

Any vehicle relocating permanently from a high to
a low altitude area, or vice versa, will require the
emission adjustment 10 be undertaken to achieve
the standards applicable to vehicles originally sold
at that altitude. The full throttle enrichrment switch
will have 1o be disconnected and isclated or recon-
nected as the case may be. Vehicles relocating
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parmanently into a high altitude area will require
label part number 110741 attaching after adjust-
ment, whereas vehicles relocating permanently 1o
a low altitude area will require the original label
removing.

MNote:

It is not necessary to perform these adjustments
for only. a tempaorary visit to a high or low altitude
area, Vehicle performance will remain adeguate for
&7y such temporary period.

LAMBDA CONTROL SYSTEM

The De Lorean uses a Lambda control system
developed by Bosch. The Lambda system is used
in conjunction with the K-Jetronic fuel injection
and 3 three-way catalytic converter to control
exhaust emissions.

Lambda control, used with a three-way catalytic
converter, is capable of reducing the noxious
amissions of carbon monoxide (CO), hydrocarbons

(CHI and nitrogen oxides INOx}. & requirement for
this action, however, is that the air-fuel ratio must
be controlled 1o a high degree of accuracy so that
the engine will operate within an “ideal” air-fuel
mixture range,

LAMBDA CONTROL PRINCIPLE

The control principle employed is based on the fact
that the Lambda sensor is continuously monitoring
the exhaust gas and informing the fuel injection
gystemn to modify the mixwre for minimoem
EMISSIONS.

&cting as 4 monitoring device, the oxvgen sensor
in the exhaust pipe provides data on whetnar 1ne
mixture is richer or ieaner than the 'ideal’

The Lambda elecrronic control umit (ECUY
processes this data and sends 3 signal 1o the fuel
injection system 1o change the amount of fuel
imected into the engine. /Fig. 27)

| A BT

i ENGINE i EXHAUST CATALwST pli

o BEL~— ¥ oxYGEN L

| L | SENSOR |

_ , |

il J i

| I

| [ LAMBDA i

| A e |

| ;

l

! |

i

i Fig. 21
=me
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SYSTEM OPERATION—OXYGEN SENSOR

The oxygen sensor measures the amount of
oxygen in the exhaust gases. As the sensor
measures the exhaust gas, it produces an elecirical
signal which informs the Lambda ECU moaule if
the engine is running richer or leaner than the
“ideal’” air-fuel mixture rata.

The sensor is mounted in the exhaust pipe in a
position wheare it will menitor the exnaus: gas from
beth cylinder banks before it enters the cartalytic
converter Frg. 22

Fig. 22

OXYGEN SENSOR
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Fig. 23 FUEL INJECTION WIRING ]
I |
!
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ELECTRONIC CONTROL UNIT (ECU)

The Lambda ECU module receives the wvoltage
signal from the oxygen sensor and determines if
the amount of fuel injected to the engine should be
increased or decreased. The module will then
signal the frequency wvalve to adjust the fuel
Mixture. (Fig. 24/

FREQUENCY VALVE

The frequency valve regulates the pressure \n the
lower chambers of the fuel distnbutor  This
reguiation will affect the normal operation of e
fuel distributor

The freqguency valve 15 an elecincally operaled
valve. (Fig. 25/, It is mounted on the nght valve
cover and s connecled to the lower chambers
iprimary pressure) of the fuel distributor and he
return line 1o the fuel tank.

| Fig 24

Connected to
Lambda ECU

To Injectaor
Lower Chamber ——e
of Fuel Distributor

Fig. 25

—= Ta Tank
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When the frequency valve is open, the fuel
pressureg in all of the lower chambers will be
reduced by allowing some of the fuel to return to
the tank. When the lower chamber pressure is
reduced, the diaphragm downward movement will
incregse the passage opening to the injectors. This
will increase the volume of fuel being injected 10
the engine, enrichening the mixture. When the
freguency valve closes, the pressure in the lower
chambers will return to normal and the diaphragm
will return to its original position. (Fig. 26—27)

The frequency wvalve operates at 70 cycles per
second. The length of time the valve is held open

during each cycle depends con the pulse rang

supplied by the Lambda ECU module.

The pulse ratio 15 the frequency valve open nume
versus closed ume during one cycle of operation. A
puise ratio of 80/ 20 means that the frequency valve

=

To Injectar

Lower ChJam ber
of Fuel Distributor

Fig 26

Frequency
Yalve (Closad)

Tank

Oxygen
: Sensor T
i From
! Fue! Pump
| |
| [
Lambda
! (ECUJ)
| Module
; Fio. 27 LAMBDA CONTROL SYSTEM
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5 open 80 percent of the time and closed 20
percent of the time during one cycle of operation,
{Fig. 28]

Tao operate the frequency valve at a3 pulse ratio of
8020, the ECU module will sllow current to flow
through the frequency valve for 80 percent of one
cycle and siop the current flow for the remaiming
20 percent of the cycle: When current s flowing in
the frequency wvalve, the electromagner will
energise and open the valve. (Fig. 29/

wWhen the frequency valve s open, fuel fram the
lower chambers of the fuel distnbutar 15 reieased
and routed back 1o the fuel tank. For exampie, f

the exhaust gases reflect a lean conditon, the
oxygen senser will signal the ECU module to
change 1o a pulse ratic that will allow the
trequency valve to remain open for & longer period
Theretore, an increased amount of fuel s ted from
the lower chambers. This reduction of oressure in
the lower chambers causes the diaphragm in the
fuel distributor 1o deflect, injecung more fusl i
the engine; the fuel mixture is now enriched The
oxygen sensor will then sense the ennched mixture
and signal the ECU module to switch the
frequency valve back to a shorter pulse ratio that
will reduce the amount of fuel imecied This
process repeals constantly 1o mantain the “ideal’
air-fuel mixture ratio. /Fig. 30/

CLOSED
‘ OPEN i__:
80%  20% e
, B .
| Puise i l ‘ j
! Ratio
80,20 ] i
| Ong Pulse Cycle
I
| Fig. 28
|
l CLOSED
OPEN

|~50% | 40%|
' Pulse
| Ratio '
| 8040 E——

One Pulse Cycle
| Fig. 28
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INJECTED FUEL

MIXTURE

| LOW CONTENT OF

QUANTITY INCREASES

’.n‘
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OXYGEM IM
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N\

HIGH SENSCGR

PRESSURE DECREASES oA
‘ iN DISTRIBUTOR | | VOLTAGE
s \
£ (¥ i b
i DPEN TIME OF | ACTION CIRCLE DPENM TIME OF
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| "“lenctrens | LAMBDA CONTROL SYSTEM S HDRTERS
!
% J
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LOW s_ransuﬂ | PRESSURE INCREASES
] VOLTAGE IN DISTRIBUTOR

N

HIGH CONTENT OF |

J/

IMNJECTED FUEL

—

| OXYGEN IN i
| EXHAUST GASES | |
1.,_\ f

l

MIXTURE

i QUANTITY DECREASES

Fig. 30

SYSTEM CONTROL MONITORS

The oxygen sensor needs & minimum operating
temperature to deliver a signal lapproximately
300°C). In order 1o achieve driveability from start,
the ECLU module sers the frequency valve on a
fixed puise ratio until the sensoer warms up. This is
also the case if the sensor fails at any time during
operation, The fixed ratio will provide a richer fuel
mixture thamn normai,

The pulse ratic is contralled at another fixed value
when the engine coolant temperature 15 below
15°C (58°F}) or when the engine is at wide open
throttle; These conditions are determined by 3
thermal switch (Fig. 31/ 111 and a full thrattle micro
switch (2] (Fig. 32/. The fixed pulse ratio provides a
rich fuel mixture to improve engine performance
when cold or in the full throttle position.
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LAMBDA WIRING CIRCUIT

YR From RPM Relay Terminal No. 87b—
"HOT'" only when engine is ratating

B—BLACK
N=
U—=BLUE
| o

BROWN N From Main Feed Wire—
—_—

ORANGE | | "HOT" at all times

! RP—

¥R

GY— GREEN/YELLOW ! SNG_ 7 Fuse
RED/PURPLE | :
— YELLOW/RED i J aDiagnastic Plug

: AN—RED/BROWN
', LG—LIGHT GREEN
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ELECTRICAL CIRCUIT FUNCTION

The Lambda relay (2} receives power from the
APM relay and is energised only when the engine is
rotating. When the relay is energised, the contacts
close and voitage from fuse No, 7 is applied to the
frequency valve (3) and the ECU module (1).

The oxygen sensor (4] generates a signal voltage
iapproximately 500 mv) which is carried by a
screened cable to the module. The signal voltage
will vary depending on the oxygen content in the
exhaust gas. The less oxygen content in the
exhaust i(rich conditionl, the greater the signal
voltage produced by the sensor.

During operation, the ECU module will analyse the
oxygen sensor signal and send a pulse cycle signal
1o the frequency valve. This signal will allow a
pulsating current flow to the valve which will turn it
on and off as required. The pulse cycie can be
measured by connecting a dwell meter o the
diagnostic plug which is connected to terminal No.
17 of the ECU module.

The full-throttle ennchment switch (5) sends a
ground signal to the ECU module when the throttle
is in the wide-open position. The thermal switch
(6} also sends a ground signal to the ECU module
when the coolant temperature is below 15°C
[B8°Fi, These two switches override the oxygen
sensor input to the ECU module, allowing a fixed
pulse cycle to be sent to the frequency valve. (Fig.
33)

SYSTEM REPAIR NOTES

All of the Lambda system parts, with the exception
of the thrortle microswitch, are sealed units and
cannot be adjusted or repaired, Tampering with a
sealed unit will automatically void the warranty.

1. The Lambda ECU module is located in the
module compartment behind the driver's
seat. It is in the forward section of the
compartment and 1s silver in colour.

2. When replacing the oxygen sensor. 11 is
necessary 10 use an antiseize compound on
the sensor threads. Do not allow any of the
compound to get on the tube projecung from
the sensor. Do not attempr 1o disconnec: the
wire |ead directly at the sensor

3. If it is necessary to supply power to the
Lambda system when the enging is not
running, by-pass the RPM reiay by removing
the relay and connecing & jumper wire
between terminais No. 87b and Mo, 30 in the
connector. The RPM raelay s located in the
relay compartment behind the passenger
seat. [See "'Electrical System and
Instruments’’ Section M),

4. When checking the pulse rauo, a flucluating
dwell reading when the sensar 15 connected
indicates that the sysiem s operating.
Readings above or below specifications could
be caused by a rich or lean CO adjustment.
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SPECIFICATIONS

1, Lambda Sensor:

5. Pulse Ratios:

Torque specifications = 40 Nm {29 FT LB}

2. Thermal Switch

Contact shall open at 15 = 3°C (B2°F)
Close at max, of 5°C below its opening

iemperature

3. Throttie Micro-Switch

Shail operate during the final 1.5 mm
10.060 IN) of throttle movement.

4. Fuel Line Tightening Torques:

ME Bolt

M10 Bolt
Mi2 Bolt
M14 Bolt
M12 Cap Nut
M14 Cap Nut

10-12 Nm (7-8 FT LB!
13-15Nm {8-11 FT LB}
20-24 Nm (14-17 FT LB}
15-20 Nm [171-14 FT LB}
15-20 Nm (11-14 FT LBI
25-30 Nm (18-22 FT LB}

A,

MNormal Operation |Sensor connected and
CO properly adjusted] —
35-45° {reading pulsates)

Oxygen sensor disconnected —
40-50° (steady reading)

Oxygen sensor lead disconnected.
Ground lead —
87° minimum |steady reading)

Oxygen sensor lead disconnected.
1.5 volts applied to lead —
20° maximum |steady reading)

Full throttle or engine cold (below 15°C or

B8°F) —
50-60° (steady reading)
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IDLE SPEED CONTROL SYSTEM

SYSTEM DESCRIPTION

The De Lorean Sports Car is equipped with a
Beosch electronic idle speed control sysiem. This
gystem is used 1o maintain an extremealy accurate
engine wdie speed under all operating conditions.

IDLE SPEED CONTROL PRINCIPLE

The control principle used is based on the fact that
an electronic control unit (ECU) module is
canstantly manitoring the engine spead during an
idle conditiecn and correcting this spesd when
nacessary’.

The idie speed regulator contains & rotary valve
whnich controls the air flow through a duct that by-
passes the throttle plates, During engine warm-up,
for example, the engine speed Is reduced due 1o
friction. The idle speed regulator will open allowing
additional air flow to the engine, increasing the
RPM 1o specification. (Fig. 35)

SYSTEM OPERATION

The idle speed regulator is constructed in 3 similar
fastuon to that of an electric motor, 115 purpose |s
to control the position of a rotary valve mounted
on s shaft. This valve controls the air flow
through a duct that by-passes the throttle plates.

The regulator is mounted on the left side of the
intake manifold. (Fig. 36/

Te Inlet Manifald)
[Below Throttle |
Plates)

SPEED

ECU

|IDLE SPEED
REGULATOR
= —T|
|
| t
|
SA L
AIR V-
-~

ENGINE |
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The idle speed control system is only in operation
when a microswitch (Fig. 37) (1) is closed by the
throttle plates being in a fully closed position. This
switch is located on the engine throttle linkage and
allows the ECU module to operate. The ECU
module senses engine speed from the tachometer
and activates the idle speed regulator. The
regulator changes the position of the rotary air
valve in order 1o maintain a specified idle speed.

x“-’/

Fig. 37

At enging coclant temperatures below 15°C
[58°F), a thermistor, located on the coolant
distribution pipe, signals the ECU module 1o switch
the regulator to a "wider” open position. This will
increase the idle speed (fast idlel during the engine
warm-up period. (Fig. 38)

I FFQ':I'& |

(@29

*'“j o o :}’J_\
[0S
; }“ j
‘Coolant : i J/
Distribution=——+

Pipe E_/‘
‘ |

|

1 J.
—_—————————— — . —

ELECTRICAL CIRCUIT FUNCTION

The ECU module (1) receives power through fuse
No. 1 frem the main relay when the ignition switch
i in the “run” or “start’”’ position.

When the throttle plates are fully closed, the micro-
switch (5] provides ground for the ECU module to
begin cperation. An idle speed diode (4) is used to
prevent ''feed back” to the ECU module from
another circuit which also uses the idle speed
microswitch to provide its ground.

A thermistor (3), located in the coolant systermn
distribution pipe, will activate another circuit
within the ECLU module when :he coolant
emperature 1S below 15°C (588°F1. This circuit will
provide a fast idie condition.

The ECU module receives an RPM signal from coil
terminal No. 1. When the engine idle speed is
above or below specifications, the ECU module
actvates the electric motar 0 the idle speed
regulator (2}, The signal from the module will run
the motor in & forward or reverse direction which
will cpen or close the rotary valve as necessary 10
achieve proper engine idle speed. (Fig. 39/

SYSTEM REPAIR NOTES

1. All of the idle speed contral system parts are
sealed wunits and cannot be adjusted or
repaired. Tampering with a sealed unit will
automatcally void the warranty,

2. The idle speed ECU module is located in tha
module compartment behind the driver's seat.
The module is black in colour and is mountad
in the upper portion of the compartment.

3. The idle speed diode is located in the module
companment behind the driver's seat. The
diode is black in colour,

4. The idle speed microswitch is not adjustable
and is preset to activate the control system
when the throtile plates are in the closed
position,

. Engine idle speed is not adjustable. Speed is
elecronically controlled to 775 RPM + 50 RPM.

"6. Do not disconnect the idle speed regulator
when adjusting the CO level. |See "Engine
adjustments, tests and diagnosis’ section)
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i G—GREEN

i B—BLACK

. WS —WHITE/SLATE

| BY—BLACK/YELLOW
| BG—BLACK/GREEN
BLG—BLACK/LIGHT GREEN
., BS—BLACK/SLATE
. BR—BLACK/RED

' BK—BLACK/PINK

From Main Relay

G

!!WS

i
|
k

«‘f: “HOT™ when ignition switch
in run or start position.

Na. 1 , :
Euse ﬂ From coil terminal No. 1
RPM pulse signal

BY

BLG ~

&
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IDLE SPEED CONTROL CIRCUIT
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l B
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i
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@

1 ECU module

2 |die Speed Regulator

3 Thermistor

4 |dle Speed Diode

®

B Idle Speed Micro-Switch

Fig. 38
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COMPONENT LOCATION i
IDLE SPEED CONTROL SYSTEM

IDLE SPEED
REGULATOR

ELECTRONIC CONTROL
MODULE

Fig. 40
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EVAPORATIVE EMISSION CONTROL SYSTEM

SYSTEM DESCRIPTION

An evaporative emission control system consisting
of the fuel tank, vapour lines, vapour storage
cannister and a closed engine crankcase is used on
the De Lorean.

The purpose of the system is to prevent fuel and oil
vapours from entering the atmosphere. All vapours
are stored within the system when the vehicle is
not running, During operation, the vapours are
purged from the system and burned in the engine.
(Fig. 41)

SYSTEM OPERATION

The entire fuel system is sealed to pravent fuel
vapour from escaping. Gasoline vapour in the fuel
tank is routed through the vapour separating hose
12} and the roll-over valve (3) 10 a storage cannister
in the rear of the car. When the engine is not
running, fuel vapours will remain in the storage
cannister.

In the event of a roll-over accident, the roli-over
valve prevents liquid fuel from leaking out of the
fuel tank and travelling through the vapour hose to
the cannister (4},

1 Vapour Dutlet
2 “apour Separating Hose

3 Roll-Over Valve
4 ' Vapour Hose to Cannister

Fig. 41
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Fig. 42

Purge Signai Hose
Purge Hose

Fuel Tank Vapour Hose
Vapour Cannister

R

A purge valve located inside the vapour cannister
(4) controls the operation of the vapour storage
system. When the engine throttle plates are
opened, the purge signal hose (1) applies engine
vacuum to the purge valve and opens a passage
inside the vapour cannister. The purge hose (2)
then connects the cold start air wbe to the vapour
cannister.

Opening of the purge vaive allows the cannister to
be purged of fuel vapours. These vapours are
drawn into the cold start valve air wube which is
connected to the air inlet system. The vapours are
mixed with incoming air and burped in the
combustion chambers.

The angine oil filter cap is also connected to the
cold start valve air tube. This allows any engine
vapours to be drawn from the crankcase through
the left valve cover to the cold start valve air tube.
An arifice in the air tube meters the amount of
vacuum applied to the closed crankcase of the
ergine.

SYSTEM REPAIR NOTES

1. All connections must be tight and leak-free for
the svaporative control system o operaie
properly.

2. Due to the design of the fuel injection system,
it will be normal to have a slight amount of
pressure in the fuel tank. This pressure will be
noticed when remaving the fuel filler cap.

3. A restricted vapour hose batween the fuel tank
and the vapour cannister will cause 8 vacuum
to be created in the fuel tank and possible
collapse of tank,

4. The closed crankcase system does not have an
air inlet for air circulation within the crankcase.
This system applies manifold vacuum to the
crankcase which iz completely sealed to
outside air.
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a. 4 plugged orifice in the cold start valve air dip stick not installed completely, oil filler
tube or a plugged hose that connects the cap not sealing properly, or leaking engine
oil filler cap to the air tube would cause gaskers.

excessive pressure build up within the
crankcase resulting in possible oil seal

and/or gasket damage 5. The vapour cannister is not serviceable and

must be replaced as a complete assembly. The

b. An air leak in the engine crankcase will cannister is located inside the left rear body

cause a lean running condition since the section and is attached to the cover plate

crankcase is connected to the intake which is fastened to the body with (4] bols.
manifold, Possible air leaks could be the oil fFig. 42|
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AIR INLET SYSTEM

DESCRIPTION AND OPERATION

The temperature of the incoming air 1o the engine
is controlled to improve driveability and reduce
exhaust emissions, The temperature of the air is
controlled by the air valve housing (3)- which is
connected 1o the cold air inlet (2) and the hot air
stove (4),

A wax thermostal inside the air valve housing
determines the position of a flap controlling the
incoming air. The flap is fully open to exhaust
manifold heated air at temperatures below 15°C
[B9%F]. As ambient temperature increases, the flap
allows a mixture of hot and cold air to enter the
engine until 25°C (T7°F) is reached. At this time,
the flap is tully closed to hot air and fully open to
the outside coid air inlet. Fig. 43

©)

LE R P o

L@——-*r-q

Air cleaner assy
Cold air inlet @
Hot/cold air valve housing
Hot air stove

Exhaust manifoid
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IGNITION VACUUM ADVANCE CONTROL

DESCRIPTION AND OPERATION—Fig. 44
The vacuum signal to the distributor advance is not
present during idle and at low engine
temperatures, Distributor advance is cut out at low
temperalures 1o improve catalytic converter warm-
up. A thermal vacuum control valve (A, located in
a coolant passage, closes when the coolam
temperature s below 40°C (104°F) 1o prevent
manifold wacuum from reaching the distributor
advance. Above 40°C, the control valve s open
allowing vacuum 1o pass 1o the solenoid valve (B).

The electrically operated sclenoid valve (Bl is
energised whenever the throttle plates are closed.
Energising the solenoid closes the vacuum passage
to the distributor advance, thus eliminating an
over-advanced condition during idle or
deceleration. Solenocid operation is controlled by a
throttie micro-switch (C) which provides an
electrical ground for the solenocid vaive when the
throttle plates are closed.

rg\

.:=|'

Wacuum Connection (_; :
| Spark Advance
I f %Fﬁj |J./ 1o Micro Switch
i |

Electric Connection

T-'_xl I

Throttle Lever

Fig, 44 |
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DECELERATION CONTROL
DESCRIPTION AND OPERATION Fig. 45 |

During deceleration, a high manifold vacuum is |
created behind the closed throttle plates and lean
condition occurs due 1o the loss of air flow through |
the air flow sensor. To eliminate this lean condition
which causes high hydrocarbon emissions, a by- |
pass valve is located in each throttle plate.

The by-pass wvalves open when the manifold
vacuum is above the normal idling vacuum. This
allows enougn air flow to by-pass the throttle |

—

Bypass valve

Throttle plate

plates and permit continued fuel injection. Fig. 45
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REMOVING—REFITTING EXHAUST MUFFLER

REMOVING

Note:
Alternator must be loosened and pivoted to gain
access 10 bracket bolts.

Release two bolts securing LH support bracket to
engine.

Withdraw rubber mounting off muffier pin, and
remove bracket.

Remove two nuts and bolts securing rubber
mounting 1o RH muffler support bracket.

Remowve three bolts securing RH muffier support
bracket to engine.

Withdraw rubber mounting off muffler pin, and
remove bracket.

Slide muffler pipe off catalyst pipe and remove
muffler.

Remove bolts securing top muffler mounting
bracket 10 engine.

Withdraw rubber mounting off mounting pin, and
remove bracket.

Raise rear of car and release four nuts and boits
securing heatshield 1o muffler brackets and remaove
shield,

Loosen off catalyst/muffler joint U-clamp.

Before removing the two lower muffler mountings,
provide alternative support for the muffler 1o avoid
injury from sudden release and excessive strain on
the pipe joint.

REFITTING

Reverse the removal procedure using exhaust
sealant paste on the pipe joint, and tightening
mounting brackets in their optimum position
before tightening this clamp will distort the pipes
and make removal very difficult.
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REMOVING—REFITTING EXHAUST MUFFLER

REMOVING

Note:
Alternator must be loosened and pivoted 1o gain
access 10 bracket bolts,

Release two bolts securing LH support bracket to
engine.

Withdraw rubber mounting off muffler pin, and
remove bracket.

Remove twa nuts and bolts securing rubber
mounting to RH muffler support bracket.

Remove three bolts securing RH muffler support
bracket to engine.

Withdraw rubber mounting off muffier pin, and
remove bracket.

Slide muffler pipe off catalyst pipe and remove
muffier.

Remove bolts securing top muffler mounting
bracket to engine.

Withdraw rubber mounting off mounting pin, and
remove bracket.

Raise rear of car and release four nuts and balts
securing heatshield to muffler brackets and remove
sheld,

Loosen off catalyst/muffler joint U-clamp.

Before removing the two lower muffler mountings,
provide alternative support for the muffler to svoid
injury from sudden release and excessive strain on
the pipe joint.

REFITTING

Reverse the removal procedure using exhaust
sealant paste on the pipe joint, and tightening
mounting brackets in their optimum position
before tightening this clamp will distort the pipes
and make removal very difficult.
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GENERAL DESCRIPTION

The vehicle, when equipped with the five speed manual transmission, uses a single dry disc type clutch.
The clutch is hydraulically operated, The pressure plate is a diaphram spring type and the disc has a spring
cushioned hub. A seif-aligning, sealed ball-type throw-out bearing is used to depress the diaohram spring
The clutch has its own fluid reservoir and master cylinder which provides hydraulic pressure when the
clutch pedal i1s depressed.

The clutch pedal 15 connecied 1o the master cylinder with a pushrod. When the pedal is depressed, the
pushrod exerls pressure against tne master cylinder piston. Slave cylinder piston pressure causes the ciutch
fork 10 move the throw-out bearing against the pressure plate. As a diaphram spring 1s depressed, pressure
on the disc is released and the clutch disengages. When the clutch pedal is released, the procedure i1s
reversed and the clutch engages.

The clutch contrals consist of a mechanical pedal assembly and a hydraulic control system. A clutch master
cylinder, connected to the pedal assembly, converts mechanical movement into hydraulic movement, This
pressure and movernent is transmitted through a hydraulic pipe 1o the clutch slave cylinder where it is
converied back 1o mechanical movement. The slave cvlinder, connected to the clutch assembly, moves tha
ciutgh fork and release bearing, thus engaging or disengaging the clutch mechanism,

The hydraulic clutch system is self-adjusting, therefore no provisions are made for adjustment.



Clutch

E:02:01

SPECIFICATIONS

Clutch Disc Diameter 235 mm (5.25")

Total Pedal Travel

150 mm (5.80")

Maximum Pedal Load 15 kg (33 Ib.)

Pedal Free-Play
Clutch Fluid

Non-Adjustable

Dot 4 Hydraulic Flud
to SAE J1703

Torgue Specifications

Pressure Plate 1o
Flywheel Bolis

20 NM (15 fr.ilb.}

Fiywheel to
Crankshaft Bolts 55-80 NM (41 —45 f1./1b.
Note:

Flywheel Bolts must be renewed after each
dismantling. Apply Lectite 601 or equivalent on
baolt threads.

Special Tools

J28863 Clutch Alignment Arbor
J23%07 Pilot Bearing Puller
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1. — Dust Seal

2. — Fork, Clutch Release
3. — Bearing, Release

4. — Bolt. Pressure Plate
§. — Lock Washer

6. — Pressure Plate

~— —1 3

7. — Clutch Disc

8. — Screw M3 x 100

9. — Flywheel Wiring Gear

10. — Ring Gear, Flywheel
11. — Pilot Bearing, Crankshaft
12. — Pin. Dowal



Clutch

CLUTCH ASSEMBLY - Fig. 1

REMOVAL

1. Disconnect negative battery — blue cable —
and raise vehicle on hoist.

2. Remowve transmission as outlined in
transmission saction.

3. Install clutch alignment arbor, Tool J28863, 10
support the clutch assembly during removal. .
Mark the pressure plate and flywheel for !
indexing purposes during installation. |

4, Loosen the pressure plate to flywheel attaching
bolts evenly until spring pressure is released.
Remove bolts, clutch and pressure piate.

5. Inspect flywheel for cracks, heat checking,
runout or other defects., Replace or repair as
required. |

| Fig. 34

INSTALLATION

1. Clean pressure plate and flywheel. They should
be free of pil, grease, metal deposits or burned
spots.

2. Position eclutch dise and pressure plate in
relative installed position and support them
with alignment Tool J 28863.

Fig. 2 Note:
Driven disc is installed with damper springs to
transmissian,

6. Slide clutch release fork from ball stud,

Remove fork and release bearing. Fig. 2 and 3. Align pressure plate and flywheel index marks.
Fig. 3
4. |nstall bolts and tighten down evenly. Torgue
7. Inspect condition of clutch shaft pilot bearing. to proper specifications and remove clutch
See pilot bearing section for replacement, pilot 100l

1

i |
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5. Lubricate the release bearing contact surface 7. Install transmission a5 outlined in transmission
on the pressure plate with Molykote BR2 section.
grease. Lubricate clutch fork pivet and clutch
shaft splines with graphite grease. 8. Adjust shift linkage as outlined in transmission

6. Install clutch fork and release bearing in the Eoniot: secton.

clutch housing.
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FLYWHEEL/PILOT BEARING

FLYWHEEL

Removal

1.

Disconnect negative battery cable and raise
vehicle on hoist,

2. Remove transmission as outlined in
transmission section,
3. Remove clutch as outlined in clutch section,
4. Mark flywheel and crankshaft for indexing
pUrposes.
5. Remove flywheel attaching bolts and flywheel,
Installation

Reverse removal procedure.

Nota:

Fiywheel bolts must be replaced after each
dismantiing. Apply Loctite 601 or equivalent on
bolt threads.

PILOT BEARING

Removal

1.

. Aemove

Disconnect negative battery cable and raise
vehicle on hoist.

transmission as outlined n

transmission saction.

. Remove clutch as outlined in clutch section

. Remove pilot bearing using tool J 22907.

. Apply Loctite 801 or eguivaient to outside of

pilot bearing and install using suitable drift.

Installation
1. Reverse removal procedure.
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CLUTCH PEDAL — Fig. 4

REMOVAL

1.

1.

6
INSTALLATION
Lubricate clutich pedal pivot bushes with
grease. 7
= e

. Pedal

Remove pedal box assembly as outlined in
chassis frame and body section,

. Remove spring clip and pivot pin connecting

clutch pedal 1o clutch release shaft,

. Remove spring clip retaining pedsl shaft on

right hand side of pedal box.

. Draw out pedal shaft towards left hand side (at

same time inserting short bar or screwdriver to
retain accelerator and brake pedals| until clutch
pedal is released.

pivot bushes may be replaced by
knoeking out old bushes and pressing in new.

2.

Smear ciutch release shaft pivot pin with
malybdenum based grease and hightly oil shaft
retaining clips and felt washer

Pasition clutch pedal in pedal box, with spacer
washer (it fitted) between left hand side of
clutich pedal and pedal box.

. Push pedal shaft through spacer washer (if

fitted!, clutch pedal, brake pedal, accelerator
pedal, felt washer, plain washer, and into ‘0’
shaped hole in pedal box. Retain with spring
clip.

. Connect clutch release shaft 1o cluich pedal

lever with pivot pin and retain with spring clip.

Wipe any excess lubricant from assembiy and
ensure all pedal pads are 10tally grease free.

. Install pedal box assembly.



Clutch

Fig. 4

——————

——w

1. — Falt Washer

2. — Retaining Clip

3. — Bush, Shift Brkt.
4, — Washer

5. — Spring, Clu. Ped. Ret.

6. — Screw M6 = 20
7. = Pedal, Clutch

8. — Pad. Brkt./Clu. Pedal

9. — Pivot Pin

10. — Pin

1. — Washer M8

12. — Clevis Pin, Clu. M./Cyl.

13. — Cluteh Rel. Shaft

14, — Link, Mech. Clu. and Brkt.
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BLEEDING AND FLUSHING

BLEEDING SYSTEM

1

, Top up clutch fluid reservoir with specified

fluid.

MNote:
Ensure that reservoir fluid level is maintained
throughout the bleeding procedure.

. Connect one end of a hose to the bleedscrew

and place the other end in a container

. Raise vehicle and open bieedscrew on ciutch

slave cylinder enough to allow the fluid to be
pumped out.

. Depress the ciutch pedal through the full

stroke, foliowed by three short, rapid strokes.

. Close the bleedscrew before releasing the

pedal on the last stroke. Release the pedal and
allow it to return rapidly.

. Open bleedscrew and repeat operation 4 and 5

until all the air is evacuated.

. Remove bleed hose and top up reservoir to

bring the level to within 10 mm (0.394 in.) of
the bottom of the filler neck,

FLUSHING SYSTEM

It is recommended that the entire hydraulic system
be thoroughly flushed with clean brake fiuid
whenever new parts are installed in the hydraulc
system,

Flushing is also recommended if there is any doubr
as to the grade of fluid or if there is any trace of
contamination.

1. Remove fluid from cluteh reservair.

2. Top up reservoir with new fluid and perfarm
bleeding operation. See "Bleeding Hydraulic
System' procedures.

3. Continue to blead until all of old fluid has been
fiushed from system.
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CLUTCH MASTER CYLINDER

REMOVAL

1, Remove luggage compartment carpet and
both access covers on |eft side of
compartment.

2. Disconnect reservoir hose and clutch pipe from
master cylinder and cap ends to prevent
entrance of dirt,

3, Waorking from inside vehicle, remowve clip and
clevis pin securing master cylinder push rod to
clutch release shaft.

4. Remove nuls securing master cylinder 1o pedal
box.

5. Remove master cylinder from vehicie by pulling
it out through forward access hole.

DISASSEMBLY

1. Clean outside of master cylinder thoroughly,
Turn cylinder over and pump push rod by hand
to drain all fluid, Always discard used fluid.

2. Carefully release crimps on metal retaining
band securing dust cover. Do not damage
metal band as it must be reused.

3. Pull back dust cover and remove circlip.

4. Remove plunger assembly by shaking cylinder
or by compressed air pressure.

5. Lift leaf on spring retainer and separate spring
assembly from plunger, Fig. §

6. Compress spring to free valve swem from
keyhole in spring retainer, Remove spring and
valve assembly from spring retainer.

A
W72

SPRING RETAINER —‘

]

SPRING RETAINER LEAFJ '
Fig. 5 !

7. Remove valve stem and spring washer from
valve spacer,

8. Remove valve seal from valve stem and remove
plunger saal from plunger.

9. Use clean brake fluid 1o clean gll metal parts
tharoughly, Air dry and place cleaned paris on
clean paper or lint-free cloth.

[
! DUST COVER

PLUNGER ASSEMBLY
CIRCLIP

RETAINING
WASHER

‘-: PLUNGER SPRING

VALVE yal VE |

VALVE

i

STEM  ggaL |
SPRING  SPACER |
I -
=M
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Note:
Do not use any cleaning fluids that contain
mineral ail.

10. Examine plunger and cylinder bore for visible
score marks, ridges and corrosion, If bore or
plunger are not smooth, cylinder must be
replaced. Fig. 6
Note:

Polishing or honing the bore of the cylinder is
prohibited.

REASSEMBLY

1. lUse new parts from service kit when
reassembling.

2. Lubricate new plunger seal with clean brake

fluid and install seal on the plunger with lip
facing valve assembly. Fig. &

3, Lubricate new valve seal and fit seal, smallest

diameter leading, on to valve head.

) Fig. 7

VALVE SEAL

7
sPRING”” &

WASHER

VALVE SPACER

4. Position new spring washer on valve stem so it

“'flares’’ away from valve stem shoulder. Fig. 7

5. Fit valve stem and spring washer into valve

Spacer.

Clutch

10.

11,

. Fit spring and spring retainer to valve

assembly. Compress spring until valve stem
passes through keyhole in spring retainer and
engages in center,

. Fit spring sub-assembly onto plunger and

depress leaf of spring retainer to secure
assembly.

. Lubricate plunger assembly and cylinder bore

with clean brake fluid. Insert plunger assembly
into cylinder bore.

. Fit new dust cover on push rod, Place push rod

and retaining washer in master cylinder and
install new circlip.

Smear dust cover and plunger bore entrance
with rubber grease supplied in service kit,

Position dust cover over bore and install metal
retaining band. Firmly press metal band against
cover and crimp metal band in three {3 egually
spaced places to secura.

INSTALLATION

:

. Install

Fit master cylinder on wvehicle. Install and
tighten two (2] mounting bolts. See torque
specifications.

. In car, connect master cylinder push rod to

clutch release shaft using clevis pin, washer
and retaining pin.

. Connect reservoir hose to master cylinder.

. Fit clutch pipe to master cylinder but do not

tighten completely.

. Top up reservoir with clean brake fluid and

bleed air from master cylinder by depressing
clutch pedal slowly. Repeat until all air has
been evacuated. Tighten clutch pipe.

access covers and luggage
compartment carpet.

. Top up reservoir and perform clutch bleeding.
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CLUTCH SLAVE CYLINDER

The clutch slave cylinder should not be
disassembled. Replace the cylinder as an assembly
it there are any signs of leakage or it a malfunction
DCeurs,

REMOVAL

1. Rawe yehicle on hoist.

2. After engine exhaust has cooled, disconnect
cluteh line from siave cylinder,

3. Remove two (2) bolts securing slave cylinder 10
clutch housing.

4. Remove slave cylinder,

MNota:

Siave cylinder push rod does not have to be
disconnected from clutch fork,

INSTALLATION

1. Reverse removal procedure.

2. Bleed clutch, See cluich bleeding secuon for
procedure,



Clutch
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CLUTCH PIPING/RESERVOIR

CLUTCH PIPING

The clutch pipe leading from the clutch master
cylinder to the slave cylinder clutch line is routed
between the body and chassis. To replace the
clutch pipe, it is necessary to remove the vehicle
body from the chassis. See the “Body" section for
removal and installation procedures,

CLUTCH RESERVOIR

Removal

1. Remove left hand vertical access cover inside
luggage comparimeant,

2. Clamp reservoir hose and remove hose from
master cylinder

3. From inside wvehicle, remove wwo (21 nuts
securing reservair,

4 Remove reservair from vehicle.

Installation

1. Reverse removal procedures,
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GENERAL DESCRIPTION

The manual transmission is a constant mesh five speed, All forward gears are fully synchronised for ease of
shifting. The aluminiumn case consists of two halves which, when repair is necessary, can be separated to
provide easy access to internal parts. The final drive components are also contained within the transmission
case. Both the final drive and transmission use the same lubricant gliminating the need for a separate final
drive lube. (Fig. 1}

The power train consists of: All forward gear power flow is transferred via:
&, Primary (input) shaft A. Primary shaft (input}
B. Secondary (output) shaft B. The selacted driving gear |primary shaft|
C. Six driving gears C. The salected driven gear (secondary shaft)
0. Six driven gears D. Pinion shaft/final drive unit

E. One reverse slider gear
Reverse gear power flow is transferred by means of:

The salector control consists of: A. Primary shaft
A. Four shift rods and shift forks B. Reverse driving gear
B. One pivoting interlock C. Reverse slider gear
C. One selector lever and shaft D. Reverse driven gear
D. One salector shaft arm E. Pinion shaft/final drive unit.

Fig. 1
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Manual Transmission

Fig. 2

All gears are selected manually by the driver using
the gearshift lever attached to the selector lever
mounted on the side of the transmission rear
housing. Inside the rear housing, a selector shaft
arm, attached 1o the selector shaf1, fits through a
slot in the pivoting interlock. When a gear is
selected, the selector shaft arm moves the
interlock to the desired position and mowves the
appropriate shift rod in or out depending on the

gear selected. The shift fork attached to the shift
rod moves the desired gear into the proper position
while the synchroniser ring matches the speed of
the two gears being coupled. This shift sequence is
repeated for all forward gears. Reverse operation is
the same with the exception of the synchroniser
ring, which is not reguired, since the vehicle
should be stationary when shifting to reverse,
fFig. 2)
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SPECIFICATIONS

GEAR RATIOS

Ist. 3.364 4th. 1.057
2nd. 2.058 bth. 0.8205
3rd. 1.381 Rev. 3.1818

FINAL DRIVE RATIO
3:44:1

LUBRICANT
Capacity: 3.7 litres (7.82 pints)
Viscosity: Below —10°C (-3°F) SAE 75

Above - 10°C (- 3°F) SAE B0
Classification: Must meet spec. MIL—L—2105C or
AP|—GLS

DIFFERENTIAL
Backlash: Nonadjustable
Carrier Bearing Preload:
New Bearing 10—30 Nm (2.7 LB)
Used Bearings  Must turn free without
any play.

TORQUE SPECIFICATIONS
Transmission mount brackets 1o rear cover—
25 Newton Metres (18 FT/LB!
Clutch housing to engine shield —
20 Newton Metres (14 FT/LB]
Starter motor to clutch housing—
27 Newton Metres (18 FT/LB)
Flywheel protection shields to clutch housing—
20 Newton Metres (14 FT/LB)
Inner driveshaft to flange
Shift cable mount brackets to rear cover—
25 Newton Metres (1B FT/LB!
Transmission drain and fill plugs —
19 Newton Metres (13 FT 'LB)
Rear cover 10 case—
20 Newton Metres (14.6 FT/LB)
Half-casing attaching bolts;
B mm diameter 30 NM {22.5 FT LBI
10 mm diameter 45—=55 NM (34—=41 FT LEBI
Clutch housing 1o case—
45—55 NM (34—41 FT/LB)
Differential ring gear to carrier—
120— 140 NM (90—105 FT /LB
Primary shaft nut—
120—150 NM 180—112.6 FT "LB!
Secondary shaft nut—
120— 150 NM {90—112.5 FT/LBI
Bearing retaining plate 1o case—
45—55 NM (34 —41 FT/LB)
Reverse shift fork to case—
12— 14 NM (22=30 FT'LB)

SPECIAL TOOLS
J2B8E9 Spring Compressor
J 28866 Slide Bearing Cap Wrench
J33400 Seal Installer
J23807 Pilot Bearing Installer
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Manual Transmission

ON CAR SERVICE

DRAIN AND REFILL

1. Raise the vehicle on a hoist.

transmission case. (Fig. 3/

F:03:01

4, Remove the fill plug located on the side of the

5. Fill the transmission with lubricamt until the
level of the oil is at the bottom edge of the fill

2. With the transmission at operating
temperature, remove the drain plug and allow
il to drain completely, (Fig. 3/

3. Install drain plug and tighten.

plug hole.

See specifications for

specified lubricant.

6. Install the fill plug and tighten. (Fig. 4/

proper




Manual Transmission

|

r‘ DIFFERENTIAL OIL SEAL
' REMOVAL
1. Raise the vehicle on a hoist,
r 2. Drain the transmission oil as previously - —
described. =T
3, Disconnect the inner end of the inner S 0
= driveshaft from the flange on the side that is — _:—__::_ :
| going to be replaced. it T
4 Remove the retaining pin with pin punch —_—
r- securing the flange to the differential shaft.
! (Fig. 5/ =g ==

|

Fig. 6

INSTALLATION

1. lal Right Side: Apply specified sealer CAF 33
to the outer edge of the new lip seal and
install the saal in the transmission using a
suitable drift,

G S M R

= FFE 5 ‘

5. Remove the driveshaft flange.

E. lal Right Seal: Pry seal out of the transmission
case using a suitable tool taking care not to
damage case.

(bl Left Seal:

{1} Index mark the adjusting nut and
transmission case for reinstallation,
Remoave the differential adjusting nut
lock plate. (Fig. 6/

§ TF T3

{2) Unscrew the adjusting nut using Tool
J2B866 counting the nuanber of turns
required to disengage the threads,
(Fig. 7!

(3! Remove O-ring seal and pry out the lip
seal using suitable tool taking care not
(Y to damage adjusting nut,

1 1 1




Manual Transmission

b} Left Side:

(1)

i2)

(3)

(4)

Apply specified sealer to the outer edge
of the new lip seal and install the seal in
the adjusting nut using Tool J33400.

Fit the new O-ring seal on the adjusting
nut.

Apply specified sealer to the adjusting
nut threads and install nut into the
transmission case,

Thread the adjusting nut into the case
the exact number of turms noted on
removal. Align the index
marks and install the adjusting nut lock
plate and bolt. :

(5)

(6)
(N

(8)

Align the retaining pin hole in the
driveshaft flange with the retaining pin
hole in the differential side gear shaft
and position the flange accordingly.
Insert the retaining pin.

Connect the inner driveshaft to the
driveshaft flange and torgque bolts 1o
specification.

Fill the transmission with the
recommended |ubricant and lower the
wvehicle.
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TRANSMISSION — REMOVAL/INSTALLATION — Fig. 8

REMOVAL

2

Disconnect the negative battery cable and raise
the vehicle on a hoist.

Remove the right rear wheel. Mark the
adjustment position of the parking brake cable
and disconnect the cable from the brake lever
and the mounting bracket. Move the cable
clear of the transmission.

, Disconnect the gear change tube from the

bellcrank and the transmission. Remove the
gear change tube.

. Support the transmission and remove the bolts

securing the left and right transmission mount
brackets 1o the mounts.

. Remove the mount brackets from the

transmission end cowver,

. Lower transmission and remove the retaining

clip, washer and clevis pin securing the shift
cable.

. Disconnect the shift cable mounting bracket

from the end cowver,

Disconnact the wires from the back-up light
switch.

Disconnect the clutch hydraulic line (plastic!
from the union ieaving the steel line connected
to the union and the clutch slave cylinder.

10. Remove the flywheel protection shield from

the cluich housing.

11. Disconnect the plate securing the magnetic

timing pick-up on left side of the clutch
housing.

12. Remove the bolts securing the starter motor to

the clutch housing and position starter out of
the way.

13, Remove the bolts securing the transmission 1o

the engine.

14, Using a suitable transmission jack, remove the
transmission.
NOTE: It is necessary 10 support the

transmission and keep proper alignment
between the engine and the transmission while
separating the units,

INSTALLATION

NOTE: Engine/transmission pilot bearing should
be replaced each time the transmission assembly ig
removed using Tool J23907.

1. To complete installation, reverse the remowval

procedures. Torque fasteners to specifications.
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Fig. &




Manual Transmission

OVERHAULING TRANSMISSION ASSEMBLY

UNIT DISASSEMBLY
1

Remowve the clutch release bearing and cluich
fork from the clutch housing. (Fig. 8/

. Remove the clutch housing attaching bolts and

remove housing from the transmission case.

., Remove the 5th speed detent from end cover

by removing the screw, spring and detent ball.

4. Remove the end cover attaching bolts (11) and
remove end cover, (Fig. 10/,

5. Select two (2) gears at the same time by
meoving any two (2) shift rods, 10 lock
transrmission, (Fig, 1)

Remove both shaft nuts and discard. Remove
both conical washers.,

.. : “"ﬁ}.\,\\'.i'nt'- |
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Manual Transmission

NOTE: When removing the sliding gear
assembly, be careful not to drop the needle
roller half-bearings.

6. Remove the 5th speed sliding gear, shaft and
fork as an assembly from the primary shaft.
(Fig. 12)

7. Remove the needle bearing race and washer
from the shaft,

8. Mark the 5th speed hub and sliding gear with
marking paint for reassembly. Remove the
sliding hub from the 5th speed gear.

8, Remove the 5th speed drive gear from the
secondary shaft.

10. Remove the pivoting interlock assembly.

11. Remove three (3] boits securing the roller
bearing rataining plate and remove plate, (Fg.
124

12. Remove the twenty (20) bolts, securing the
half-casings and separate the cases by lifting
up on the case half containing differential
adjusting nut (left-hand casel. (Fig. 13/

NOTE: Do not use sharp metal tools to pry
apart case halves,

Fig. 14 l

13. Remove the differential assemoly and lift out
the primary and secondary shaft assembiies,
{Fig. 14)

14, Remove the reverse gear shaft, gear, and
friction washers from the case. /Fig. 715/

j
geoce. 8 2 3
e e = e
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fig. 15
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UNIT REASSEMBLY

Before reassembly is performed, the differential
carrier bearing preload must be adjusted.

1.
Z.

3.

Clean the half-case mating surfaces.

Iinsart the differential assembly in the right-
hand half-casing.

Install left-hand case and torgue tighten the
bolts in the correct sequence. (Fig. 13/

. Lubricate the threads on the ring nut and install

in the case until it contacts the bearing race
using Tool J2BBEE.

. Tighten the ring nut until all play is removed

from the bearings.

. Attach a piece of string to the differential

housing and wrap around the housing several
times.

. Pull the string using a spring scale 1o measure

the bearing preload. (Fig. 16) The reading is
taken when there is a constant rotating
movement of the differential.

. Tighten differential nut until the proper reading

s obtained.

New Bearings: 10—30 NM (3—7 f1. |b.}

Used Bearings: Differential should wrn free
without any play in the bearings.

. Install adjusting nut lock plate and tighten bolt.
. Remove

left-hand case and differential

assembly.

. Insert the 3mm thick washer, the reverse gear

and the Smm thick washer into the half-case.
Fit the reverse shaft in the case, washer, gear
and washer. [Fig. 17/

NOTE: Reverse gear must be installed with the
shift fork flange facing the rear cover end of
the transmission and the 3mm washer placed
batween the flange and the case.

12.

13,

14.

15.

16,

17.

18,

19.
20,

21,

Insert the secondary shatt assembly into the
right-hand haltf-case,

NOTE: When installing the secondary shaft,
align the notch in the double roller bearing with
the pin in the case.

Ingert the primary shaft assembly into right-
hand half-case, taking care that the flange of
the clutch shaft tube seal is in the inner
groove of the case. (Fig. 18/

Install the differential assembly into the right-
hand half-case.

Coat the half-casing joint faces with specified
sealer in accordance with its labelled
precautions. Assemble the case-halves.
NOTE: Use specified sealer, in accordance
with its labelled precautions, on No. 1 balt,
Torgue tighten the half-case bolts in the proper
sequence as shown. (Fig. 18/

Install the double taper roller bearing retaining
plate and torque bolts. /Fig. 20/

Install the 5th speed gear, conical washer and
nut onto the secondary shaft.

NOTE: Install the conical washer with the cone
side towards the nut,

Fit the bearing washer and needle bearing race
onto the primary shaft, )
Fit the synchro spring into the lower groove of
the 5th speed sliding gear 1o the hub.

Install the 5th speed gear assembly, needie
roller half-bearings and shift fork onto the
primary shaft,

. Install the 5th speed synchro ring and dog onto

the primary shaft,

. Install the conical washer and nut on the

primary shaft,
MOTE: Install the conical washer with the cone
side towards the nut.
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Frg. 18

24,

25.

Select rwo [2) speeds to lock the transmission
from turning and torque the new prnmary and
secondary shaft nuts.

Stake the nuts to the shafts using a suitable
soft nosad punch.

Place the shift reds in the neutral position (all
rod notches aligned] and install the pivoting
interlock. (Fig. 21]

26. Clean the joint faces on the rear cover and

transmission case. Install the new gasket.

Fit the rear cover making sure that the selector
finger enters the pivoting interiock.

Tarque the rear cover bolts 1o specification.

. Insert the 5th speed detent ball and spring into

the rear cowver.

Coat the plug with specified sealer ""Perfect-
Seal" in accordance with its labelled
precautions and install in the rear cover and
tighten. Check operation of the shift linkage,

Fig. 21
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28, Clean the joint faces of the clutch housing and
transmission. Install the new gasket on the
transmission case.

Install new O-ring seal on the clutch shaft tube.

29. Install the clutch housing and torgue boits.

30. Install the clutch fork onto the pivot in the
cluteh housing. The spring clips on the fork
should be positioned to hold the dust boot
against the clutch fork.

31. Install the throw-out bearing on the clutch
fork.

UNIT REPAIR—-PRIMARY SHAFT
DISASSEMBLY

1. Remove the clutch shaft tuba.

2. Separate the clutch shaft from primary shatt by
removing the rollpin,

3. Remove the snap ring holding the bearing on
the clutch end of the primary shaft.
Remove the bearing from the primary shaft.

Manual Transmission
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MOTE: Do not drop the needle roller half-
bearings when performing the next operation.

. Remove the thrust washer and 4th speed

driven gear. Remove the 4th speed synchro
ring. (Fig. 22/

NOTE: Do not drop the three |3) balls and
spring clips when performing the next
operation.

, Mark the position of the 3rd-dth speed sliding

gear with marking paint. (Fig. 23}

Remove the sliding gear from the synchro hub.
Retain the three (3) spring clips and balls.
NOTE: Do not drop the needle roller haif-
bearings when performing the following
operation.

. Remove the splined washer and synchro hub

retaining lock ring,
Remove the 3rd speed driven gear, synchro
ring and hub. (Fig. 24/

. Remove the bearing from the differential end

of the primary shaft with a suitable splitter
extractor and press. (Fig. 25/

Fig 22

Fig. 23
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REASSEMBLY

1

. Install the 3rd speed gear, needie roller half-

bearings and the 3rd speed synchro ring on the
primary shaft.

. Install the 3rd-4th speed synchro hub on the

shaft with the larger offset facing the 4th speed
gear.
Install the hub lock ring.

. Install the three {3) spring clips in the 3rd-4th

speed sliding gear and three (3) detent rollers.

. Install the washer over the hub lock ring. (Frg.

26/

. Install the 4th speed synchro ring; 4th speed

gear and the needle roller half-bearings.

. Imstall the washer and bearing on the clutch

end of the primary shaft,
Install the bearing lock ring.

. Install the bearing on the differential end of the

primary shaft. (Frg. 27/

B. Install the oil seal on the clutch shaft end of the

primary shaft,

9. Fit the clutch shaft on the primary shaft and
install the rollpin,

10. Fit the clutch shaft tube onto the clutch shaft.
seat the tube on the shaft seal by tapping
gently.

SECONDARY SHAFT
DISASSEMBLY

1. Remove the double taper roller bearing from
the secondary shaft.
NMOTE: Do not drop the needle half-bearings
when performing the following operation.

2. Remove the 1st speed gear and the synchro
ring.

3. Mark the position of the 1st-2nd sliding gear
with marking paint.
Remove the sliding gear, (Fig. 28)

4. Remove the synchro hub, svnchro ring and
2nd speed gear,

MOTE: The pinion bearing, 3rd gear and 4th
gear cannot be removed.
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Fig 26
Wiy

——

_

i Fig. 28
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Fig. 27 '

REASSEMBLY

MOTE: The secondary shaft pinion and the ring
gear are lapped together during manufacture. They
must be replaced as a set.

1. Install the synchro spring on the 2nd speed
gear so that it covers the three (3) notches.
fFig. 28/

2. Install the 2nd speed gear, synchro ring and
needle roller half-bearings on secondary shaft.
NOTE: The 2nd speed synchro ring is smaller
than the 1st speed synchro ring.

3. Heat the 1st-2nd speed synchro hub to 250°C
(42B°F] on a hot plate.

4. Install the synchro hub on the secondary shaft
with the offset towards 2nd gear.
Press the synchro hub on until it touches the
shoulder, keeping the synchro ring aligned and
the |lugs below the level of the shoulder to
prevent damage. Continue pressurg until the
hub cools.
Ingtall the hub lock ring. (Fig, 30 & Fig. 31)



Manual Transmission

Fig 30

Fig. 32 |

5. Align the dismantling marks and fit the 1st-2nd
sliding gear 1o the synchro hub.

B. |nstall the synchro spring on the 15t speed gear
so that it covers the three (3} notches.

7. Install the 1st speed gear, synchro ring and
needle roller half-bearings on the secondary
shaft.

NOTE: The 1st speed synchro ring is larger

than the 2nd speed synchro.

8. Install the double taper roller bearing on the

secondary shaft with the shoulder on the
bearing race facing the threaded end of the

shaft. (Fig. 32/

Fig 34
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| Fig. 35

DIFFERENTIAL ASSEMBLY

DISASSEMBLY

\
2.

o b L

. Remove

Remove the O-rings from the axle shafts.

Remove the carrier bearing from ring gear side
of the differential using a suitable puller. If itis
necessary, remove some of the ring gear bolts
to aid in the installation of the puller, /Fig, 33/

. Remove the ring gear bolts and ring gear.
. Bemove the side gear.
. Remove the shaft retaining pin and remowve the

spider gear shaft, (Fig. 34)
the spider gears and concave
washers,

. Remove the side gear and thrust washer,
. Remove the remaining carrner bearing.

Retain any shims that may be located betweean
the pearing and the carner. (Fig. 35)

. Remove the bearing outer race from the right-

hand half-case using Tool J23907, /Fig, 36/
Remove the driveshaft flange seal from the
right-hand hali-casing,

. Remove the lockplate for the differential ring

nut in the lefti-hand half-casing.

. Remove the nng nut using Tool J2BBBE. (Fig.

37!

. Remove the sasals from ring nut.
. Remove the bearing outer race from the left-

hand half-casing using a brass drift.




Manual Transmission

REASSEMBLY

1. Install the outer bearing race in the left-hand
haif-casing using a brass drift.

The race should be slightly recessed from the
inside face of the case.

2. Install the new O-ring and lip seal on the
differential adjusting nut.

3. Thread the nut into the case until it touches the
bearing race,

4, Install the cuter bearing race in the right-hand
half-case using a brass drift.

Make sure that the race is firmly seated,

5. Install the differential oil seal in the right-hand
half-case,

6. Fit the shimis) and press the carrier beanng
anto the differential case.

MOTE: Use the same shimis| that were
removed during disassembly.

7. Lubricate the thrust washer and side gear. Fit
the gear and washer into case with the ail
groove on the washer facing side gear.

8. Fit the spider gears and the congave washers
into the case. Install the spider gear shaft and
retaining pin.

9. Press the carrier bearing anto the ring gear.
{Fig. 38)

10. Lubricate the side gear and fit the gear into the
ring gear.

11, Install the ring gear on the case and torgue
tighten the bolts.
WOTE: Use new self-locking bolts on the ring
gear,

12. Instaill new O-ring seals on the side gear shafis,

GEARSHIFT CONTROLS
DISASSEMBLY

NOTE: Place the gearshift contrals in the neutral
position {all rod notches aligned! before
proceeding 1o the next step.

1. Remove the rellpins securing the 1st-2ng and
shift fork and damping spring 1o its shift rod,
Remove the rollpin securing the 3rd-4th snift
fork to the shift rod.

NOTE: The detent balls are spring !caded and
will fly out when the shafts are removed. (Fig.
23]

Z. Remove the 1st-2Znd shift rod and withdraw the
shaft from the fork spring and case. Extract the
detent ball and spring,

3. Rotate the Ird-4th shift rod and remove the rod
fram fork and case.

Extract the detent ball and spring.

4. Remove the reverse gear locking bolt, securing

the reverse shift fork,




5. Remove the reverse shift fork,
NOTE: The detent ball is spring loaded and will
fly out when the shaft is removed.
6. Remove the reverse shift rod from the case.
7. Remove the reverse light switch from the case.
B. Extract the detent ball and spring.

REASSEMBLY
NOTE: The reverse shaft detent spring is shorter
than the other detent springs.

1. Insert the reverse shaft detent spring and ball
into the half-casing through the reverse lights
switch,

2. Depress the ball with a drift and insert the
reverse shaft.

3. Install the reverse shift fork with the end of the
arm fitted in slot on shaft.

4. Install the wave washer on the locking bolt and
fasten fork to the case. Torque tighten the
balt,

NOTE: The 3rd-4th and the 1st-Znd detent
springs are the same length.

5. Insert the 3rd-4th detent spring and ball into
the half-casing.

6. Depress the detent ball with a drift and inser
the 3rd-4th shift rod into the case,

NOTE: When installing the rollpins, the gap in
the pin must face towards the rear cover.

Manual Transmission [ F:06:11 l

7. Fit the 3rd-4th shift fork on the shift rod and

insert the rolipin.

Insert the 1st-2nd detent spring and ball into
the half-case,

NOTE: When installing the rolipins, the gap in
the pin must face towards the rear cover,

. Fit the 1st-2nd shift fork and damping spring

on the rod and insert the roliping (31,

NOTE: When installing the damping spring’s
outer rollpin, the top of this rollpin must be
flush with the spring coil to aveoid contact with
the 1st speed gear.

REAR COVER
DISASSEMBLY

s

Compress the selector shaft spring with Tool
J2BBEY and remove the two (2! half-bushes
from each end of the spring. (Fig. 40/

. Remove the rear cover plug and remove the

selector fork rollpins, securing the fork to the
shaft.

. Remove the selector shaft and fork from the

rear cowver,

. Remove the shaft seal from the rear cover,
. Remowe the selector shaft spring from the rear

cover,




Manual Transmission

REASSEMBLY 4,
1. Install the selector shaft oil seal into the rear
covar, 5,

2. Insert the selactor shaft spring and selector
finger into the rear cover.

3. Place the bellows on the selector shaft and 6.
insert tha shaft into the rear cover, spring and
salector finger.

Install the rollpins securing the selector finger
to the shaft.

Compress the spring using Tool J28869 and
insert the two (2) half-bushes in each snd of
the spring.

Install the rear cover plug using specified sealer
in accordance with its labelled precautions on
the threads.
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CONTROLS DESCRIPTION AND OPERATION

The transmission controls consist of a shift lever
assembly, cross gate cable and two gear change
tubes connected to a pivoting bellcrank.

The shift cable transmits left and right shift lever
movement 1o the ftransmission selector shaft
Movermnent of this shaft controls the shift gate
selection. A detent plate in the shift lever assembly
limits cable travel 10 provide proper alignment of
the selector shaft and shift rods within the
transmission, The plate also provides reverse lock-
out by requiring that shift lever be lifted up before
it 15 moved into the reverse gate position.

The gear change tubes transmit fore and aft
motion to the transmission selector shaft. this
movemnent selects the gear change within the
selected shift gate.

CHECKING ADJUSTMENT

1. Remove screws securing gear shift trim plate
to the console, Lift rear of plate and pull out of
vartical trim plate to gain access to shift lever
assembly. Do not remove completely.

2. With transmission in neutral and shift lever in
3rd-4th gate, shift lever stop pin should be
centred in cross gate guide plate notch.

NOTE: Shift mechanism in transmission is
spring loaded to return to 3rd-4th gate when
shift lever is released. (Fig. 47/

ADJUSTING CABLE

1. Raise vehicle on hoist.

2. Adjust shift cable to centre shift lever stop pin
lengthening or shortening cable at
wransmission. This can be performed by
changing position of cable housing iock nuts at
cable mount bracket or by removing clevis pin
at cable end and turning cable end.
Shortening cable will move shift lever stop pin
to right.

3. Install cable clevis pin and retaining clip or
tighten cable housing lock nuts,

4, Lower vehicle and install gear shift trim plate
on console. (Fig. 42)

GEAR CHANGE TUBE
Perform following adjustment if necessary 1o maove
the position of shift pattern closer to or further
away from driver. The adjustment must aiso be
performed if either of gear change tubes are
replaced.

1. Raise vehicle on noist,

2. Loosen lock nut on rear of rear gear change

tube at transmission.




3.

6.
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Disconnect tube from transmission arm and
adjust tube until bellcrank is aligned at
approximately 90 degrees to centreline of
chassis when tube is connected and
transmission is in neutral,

. Working through access hole in chassis centre

backbone, disconnect front gear change tube
from bellcrank.

. Loosen locknut on gear change tube and turn

end of tube to adjust.

Lengthening rod moves shift pattern closer 1o
driver.

Tighten lock nut and install tube on bellcrank.

SHIFT LEVER ASSEMBLY
REMOVAL AND INSTALLATION

1
2

Remove gear shift knob.

Remove two screws securing gear shift mm
plate o consocle. Disconnect wires and remove
plate.

. Remove retaining clip and pin securing shift

cable to shift lever clevis.

. Remove bolts securing shift lever assembly 10

chassis.

5.

6.
7.

Disconnect frant gear change tube by lifting
assembly out of chassis to gain access 1o

securing pivat balt.

Remove shift lever assambly.
Reverse above procedure for installation,

SHIFT CABLE
REMOWVAL AND INSTALLATION

1.
2.

Remove the gear shift knob.

Remove two screws secuiing gear shift trim
plate to console, Disconnect wires and remove
the piate.

. Remowve retaining clip and pin secunng the

shift cable to shift lever clevis.

. Remove nut securing cable 1o chassis,
. Raise vehicle on hoist and disconnect cabple at

transmission arm.

. Remove rear cable adjusting nut and pull cable

assembly out of mounting bracket.

. Remove shift cable by pulling out of chassis.

NOTE: Cable may be secured nside chassis
backbone with tie strap.

. Adjust cable. See cross gate cable adjustment

procedure (Fig, 43)

&M

S
=

Fig, 43
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1. Step Down Gears (2)

2. Ring and PFimon Gears
4. Ditterential Carrer

4. Governor Drive Gear
5. Governor Driven Gear
§. Gaar Train

7. Transmisson Fluid Pump

Fig. 1

AUTOMATIC TRANSMISSION — SECTIONAL VIEW

GENERAL DESCRIPTION

The three speed transmission is a fully automatic
unit consisting primarily of a8 3-element torgque
canverter and a single planetary gear set. Two
multiple dise clutches, two multiple disec brakes,
and a one-way roller clutch provide the friction
elements reguired 1o obtain the desired functions
of the planetary gear set.

The transmission assembly consists of a torque
converter unit final drive unit and a hydraulic
transmission unit.

TORQUE CONVERTER UNIT (A)

The torgue converter provides automatic clutch
action, additional engine torque multiplication, and
smoaoth coupling for transmitting engine torque to
the mechanical assembly. The converter is of
welded construction and is serviced as an
gssembly. The unit is made up of two vaned
sectons [turbine and pumpl and a single stator
mounted on a8 one-way roller clutch. Automatic
clutch action and smooth coupling takes place

when circulating fluid within the converter couples
the two vaned sections together, Increased torgue
is brought about by the stator redirecting the fluid
flow and providing an additional driving force
against the turbina.

FINAL DRIVE UNIT (B):

The final drive transmits power from the hydraulic
transmission 1o the driving wheels. The unit
consists of a step-down gear, which lowers the
drive centerline and a differential assembly. The
differential is made up of a ring and pinion gear
assembly and carrier housing containing two axle
side gears and two spider gears, including a
governor drive gear.

HYDRAULIC TRANSMISSION UNIT (Ck

The hydraulic transmission receives power from
the torgue converter turbine and converts this
power into three reduction ratios for forward
movement and one reduction ratio for reverse
movement, Forward and reverse gears are



G:01:02

Automatic Transmission

achieved by locking certain members of the

planetary gear set. Locking of gear members is

performed by applying fluid pressure to one or

ggr& of the brakes and clutches (B1, B2, C1 and
P

The hydraulic system is pressurized by an involute
gear fluid pump which is shaft driven directly by
the engine. A vacuum medulator is used 10 sense
ENgine torgue input to the ransmission and adjust
the fluid pressure accordingly. Line fluid pressure
is increased during high torgue reguirements 1o
ensure positive application of clutches and brakes,

Fluid pressure distribtion s performed by the valve
boedy. A manually operated selector valve directs
fluid pressure to the proper passages which lead to
the appropriate brakes or clutches, The shift valves
in the valve body are controlled by two electric
solenoid ball valves, Opening or closing of the
solenoids will activate the appropriate shift valve
which will in turn create a gear change.

The electrical solencids Fig. 2 receive their
infarmation from the governor computer
assembly. The gear driven governor is a low output
alternator that produces current which varies with
output shaft speed and throttle position. Current
from the governor supglies information to the
computer, Depending on governor current and
gear seléetgr position, the computer will activate or
de-activate one or both of the solencid valves, thus
praviding a gear ratio change at the proper speed.
The governor computer also ensures that 1st gear
cannot be selected above 22 MPH (35 km/h} on
light throttle.

VALVE BODY AND ELECTRIC SHIFT
SOLENDIDS

Fig. 2

The governor computer Fig. 3 receives gear
selector information from the muitiple switch,
Movement of the manual linkage opens or closes
various electrical circuits within the multiple
switch. These circuits identify the gear selector
position and provide current for the reverse light
{Position R and the starter motor (Position P and
M.

An electric microswitch is fitted Fig. 4 at the end of
the accelerator control bellcrank. In the full throtle
pasition, the switch provides a ground for ane of
the governor computer circuits and causes an
immediate down shift if the vehicle speed s siow
enough.

' GOVERNOR

;‘?‘:'n':rg';“”‘:”””“ SEALED PLUG
MULTIFUNCTIONAL  AND SCCHET
SWITCH
ASSEMBLY

Fig. 3 GOVERNOR-COMPUTER ASSEMBLY

MICROSWITCH A
| ADJUSTING SCREWS oy
1

Fig. 4 MICROSWITCH
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GENERAL SPECIFICATIONS

TYPE: 4141-80

RATIOS:
First
Second .
Third
Reverse .

TRANSMISSION LUBRICANT:
ATF Type Dextron i

BRAKE B-1:
Steel Discs
Lined Discs
Clutch Pack Clearance .
Thrust Plate Thickness .

BRAKE B-2:
Steel Discs
Lined Discs
Clutch Pack Clearance

CLUTCH C-1;
Steel Discs

Lined Discs
Cluteh Pack Clearance

CLUTCH C-2:
Steel Discs | . ;
Lined Discs i
Cluteh Pack Clearance .
Spacer Slesve Dimension

FINAL DRIVE UNIT:
Aatio ;
Lubrication Capacity
Lubrication Reguirements

Ibelow — 10°C [-3°F) .
labove — 10°C (=3°F) .

2,401
1.48:1

11
1.92:41

3

3

1.05-2.85 mm Inon-adjustable)
8.5 mm

: |
3
1.0-1.5 mm ladjustablel

5
4
1.05-3.75 mm (non-adjustable)

5
4

1.0-2.0 mm {adjustable)
43.3 mm

3:44:1
3.6 pts. 1.6 L.

SAE 75
SAE B0



G:02:02 Automatic Transmission

TORQUE SPECIFICATIONS

LOCATION NM LBS.FT.
1 Fluid Pan Artaching Boilts : : ; ; i i ; 3-4 2-3
2 \Valve Body Attaching Bolts . ; ; ; ) . . ] 7
2 Flex Plate to Crankshatt Attaching Bnlts . . , . , 87 =70 50 -52
4 Converter to Flex Plate Attaching Boits . ; . ; ; : 0-35 22 -26
5 Flud Pump Cover Bolts ; : ! ! ; 10 8
B Brake B-2 Housing Bolts . . . . . . , . 15 "
7 Dutput Shaft Nut [Planetary Carrier Shafrl . . . 183 - 203 135-150
B Ring Gear Bolts . . . ; . i ; ; 122 - 142 0 - 105
9 Half-Case Assemnbly Bolts (B mm dla ] i ) . 30 29
10 Half-Casing Assembiy Boltsi10 mm dia.! . . _ . , . 40 - 46 0-34

| Transmission Casel
14 Final Drive Pinion Nut | ; : i ; 223 - 244 165 — 180
13  Converter Housing 10 Final Orive Case Enlts y ! ] : 40 — 45 30-34
18 Stator Shaft Support Bolts . 30-35 22-26
16  Transmission Mount to Case Attachmg Boilts . . ; ; 24 18
17 Transmission Mount Through Belts ; ; 35 26
18 Transmission Mount to Chassis Bolts . i . ! : : 24 18
19 Dipstick Tube Attaching Bolts . . , . 24 18
12 Final Drive Case to Transmission Case Eolts . . . 30 2
11 Haif-Casing to Half-Casing Bolts . _ . i ; 43 32
Notice:

The De Lorean contains many parts dimensioned in the metric system. During any service procedure,
replacement fasteners must have the same measurements and strength as those fasteners remowved,
gither metric ar customary. The numbers on the heads of metric bolts and an the surface of metric nuts
indicate their strength. Customary bolts use radial lines on their heads for strength indicators while
most customary nuts do not have strength indicators. Mismatched or incorrect fasteners can result in
vehicle damage or malfunction, or possibly personal injury. Fasteners removed from the vehicle should
be reused in the same locations whenever possible except when indicated otherwise. When fasieners
are not satisfactory for reuse, care should be taken to select a replacement fastener that is equivalent to
the original quality,

Naotice:
Torgue specifications should not be exceeded. Fastener chemical treatments such as Loctite, atc.
should be used as specified within the text.



TOOL
NUMBER
J 28866

J 28847

J 28858

J 28864

J 28868

J 28351

J 28867

J 28BET /1
J 28867 /2
J 28867/3
J 288874
J ZBBEV /5
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SPECIAL TOOLS

TOOL

DESCRIPTION

Side Bearing Adjuster Nut Wrench

Drain Plug Wrench

Flex Plate Locking Toal

Convertor Seal Installer

Final Drive Pinion Lock

C.1, Clutch Compressor

Automatic Transmissian Tool Set includes: —

Dismantling Toaol for C.2. — B,1. Assemblies

C.1. and B.2. Piston Spring Compressing Tool
Transmission Operating Clearance Adjusting Tool
Output Shaft Planetary Carrier Oil Seal Inserting Toaol
Bearing Pre-load Checking Pulley
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TRANSMISSION DIAGNOSIS
DIAGNOSIS PROCEDURE 4. Check and adjust the gear shitt selector linkage
(see MAINTENANCE AND ADJUSTMENT
1. Road test the vehicle and determine all section).
irreguiarities.
5. Check and adjust the governor control cable
Notice: isee MAINTENANCE AND ADJUSTMENT
It is important to gain as much informatcon as section],
possible on the precise nature of any fault
Whenever possible, perform a complete diagnosis 6. Check vacuum modulator connections and
procedure an identify all symptoms. perform fluid pressure check and adjustment
Isee MAINTENANCE AND ADJUSTMENT
sectionl.

2. Check and adjust transmission fluid level (see

MAINTENANCE AND ADJUSTMENT section 7. Inspect th :;transrni_-;_aiun MR avidance of

for proper-tevel;. gear fluid contamination, burning or metallic
e particles, y
3. Check the condition of the transmission
electrical system. B. Check the microswitch for proper operation;
a. Transmission fuse. including inspection of the wiring for grounds

b. Wiring connections on the governor and electrical continuity with a test light,

computer wiring harness,
P g 9. Evaluate the results of the previous checks and

¢. Cut, broken or heat damaged wiring adjustments. Refer to the DIAGNOSIS CHART
harnesins. an e, gowsInos ComBUte. No. 1 and No. 2 Figs. 6 and 7 and the
d. Improper charging system voltage {vehicle COMPONENT APPLICATION CHART Fig, 5
alternator). for final diagnosis of problem.
SOLENOID
Posion | GEAR CLE";CH cLUTCH ﬂnufxe aﬁa.a]xli ROLLER CLUTCH :::LL vAw:I
PARK OFF OFF OFF OFF INEFFECTIVE ON ON
REVERSE ON OFF OFF oN INEFFECTIVE | ©ON | ON
NEUTRAL | OFF OFF OFF OFF INEFFECTIVE on | on
FIRST OFF OFF ON OFF EFFECTIVE ON oN
DRIVE SECOND | OFF ON ON OFF INEFFECTIVE OFF ON
THIRD oN ON OFF OFF INEFFECTIVE OFF OFF
FIRST OFF OFF (al,'] OFF EFFECTIVE QN onN
i SECOND | OFF ON ON OFF INEFFECTIVE OFF ON
[ 1 FIRST oN OFF oN OFF INEFFECTIVE “ON ON
*BELOW 22 MPH (35 Km/hi ON LIGHT THROTTLE J

Fig. § COMPONENT APPLICATION CHART
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MAINTENANCE AND ADJUSTMENT

Checking and Adding Transmission
Fluid

. Place vehicle on level ground and apply parking
brake.

. With the selector lever in the PARK paosition,
start the engine and run long enough to
achieve operating temperature |coolant fans
begin to cycle — AJC offl.

3. Check the fluid level with the transmission

selector in the PARK position and the engine
running at idle. The fluid level on the dipstick
should be at the HOT.

. If additional fluid is required, add sufficient

fluid through the filler tube to bring the level to
the proper mark on the dipstick. Do not overfill
the transmission.
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DIAGNOSIS CHART No. 1

CALISES DUE TO CAUSES OF CALUSES QF CAUSES OF
FAULTS TRANSMISSION ELECTRICAL HYDRAULIC MECHANIZAL
ALXILIARIES CRIGIN QRIGIN QRIGIN

ENGINE STALLS =
UMNEVEN IDLING @ @@ @

CREEP IN *N° @
EXCESSIVE CREEP IN °D° @ @

SLIP WHEN MOVING OFF
IN *D* OR =R*

SLIP WHEN MOVING OFF
TR o

ELIP DURING GEAR
CHANGING

GRABS ON MOVING OFF

GRABS DURING
GEAR CHANGING

INCORRECT GEAR
CHANGING SPEEDS

WO DRVE 1N ANY RATIC

&
NO DAIVE IN 15T AND _i

ZND “AUTOMATICT
WO DRVE IN 2HD OR 3RD

NGO DAIVE IN 3R0, NO
ENG BRAKING IN *F

NO DRIVE IN AEVERSE

NC DRIVE IN 15T AUTC:
EUT CRIVE IN 157 GEAR
“HOLD"

NG 15T AUTOMATIC ®®m @

NG 2ND AUTOMATIC @@
NE 2RD AUTOMATIC (ORI

NG 1ST GEAR "HOLD"
NGO 2ND GEAR "HOLD" @ (O

REMAINS IN 15T AUTD. ORCRRC
REMAINS N 3RD oD@ @

SOME FATIOS UNDETAIN-
ABLE aMD SELECTOR
LEVEL ABNORMAL

“PARK" FACILITY NOT
WORKING

| STARTER NOT WORKING
| SMOKE FROM ExrausT

ale|e |
©
®
=

EausEae

® ® @ ®|®| e

6|6 |@|@|@

(=)
&

@ele| @
©

Fig, & DIAGNOSIS CHART 1
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DIAGNOSIS CHART No. 2

CHECK LIST
Q| e
@D e
| e
ORI
@le t
| ®
@l e
® | ® | HARNESSES. WIRING, PLUGS, SBCKETS, GROUNDS o 4
@ | ® | cOMPUTER SETTIN '
®| e - B
@ | ® | FLUID PRESSURE S
@ | W | vacuum LEAKS ) '
@ | W | GOVERNOR/COMPUTER
@ | m | MCROSWITCH r!
@ | W | SOLENCID SHIFT VAL
@ | W | waLveBoDY
@ | W | PRESSURE REGULATOR
@ | m| sTarTER swiTCH
@ | A | ruorume e
S | A | FLUID PUMP SHAFT A
@ | & | TURBINE SHAFT 2
@ | A | FINAL DRIVE
& | A | CONVERTER DRIVING PLATE
@ | & | cowverTem
Go | & | cLuTcH o
& | & | cutcHcz
@ | A& | sRaxesr
@ | & | BRAKE B2
@ | & | AOLLER CLUTCH
@ | & | MANUAL CONTROL VALVE
& | W | CHARGING SYSTEM VOLTAGE
@ | ] VACUUM MODULATOR
@ | m | PICK-UP SCREEN
o | W | MULTIFUNCTION SWITCH

@ Adjustmant on natalled transmission
B Ovarhaul on nstalled rransmisson
& Overbaui on removed of dismantied ransmessicn

Fig. 7  DIAGNOSIS CHART 2
— 1 [



Automatic Transmission

G:05:01

MAINTENANCE/ADJUSTMENT

CHECKING AND ADDING FINAL DRIVE
OIL

1. Raise the vehicle on a hoist,
2. Remove the final drive fill plug. Fig. &

3. The ail level should be at the bottom of the fill
plug hole. If necessary, add oil to bring level to
proper height.

CHANGING FINAL DRIVE OIL

Notice:

. ¥ .
The il should be dralnad-.wl'yﬂ-e hot.

1, Raise the vehicle on a haist.

2. Remove the drain plug from the final drive case
and all the oil tharoughly, Frig. &

3, Install the drain plug and tighten with special
tool wrench (J28847),

4. Remove the oil fill plug from the side of the
firal drive case and add gear oil | the oil
level s at the bottom edge of the fi ﬁfug hole.
Fig. 8

5. Install fill plug.

6. Lower vehicle an hoist.

CHANGING THE TRANSMISSION FLUID

CAUTION: The fluid should be drained while
hot.

SPECIAL CARE should be exercised to prevent
physical contact with transmission fluid when
changing or checking as transmission fluid is
scalding hot (80°C/176°F).

1. Raise the vehicle on a ﬂ% A

2. Remove the drain plug fro
fluid pan ar F
thoroughly. Fig

ansmission
1o drain

3. Install the
proper s8s

Notice:

A new copper

drain plug is rf ! '?

4. Lower the ver q"-;!t'nd add wo guarts (1.89
litars] of transmission fluid through the filler
tube.

MNotice:
Use a funnel with a built-in 15/100 mesh filtar.

5. With the selector level in the PARK position
apply the parking brake, start the engine and
let idle,

6. Add additional fluid 1o bring the fluid level to
the proper mark on the dipstick,

Fig. 8  FINAL DRIVE DRAIN PLUG

Fig. 8
= IEE=

TRANSMISSION FLUID DRAIN PLUG



Automatic Transmission

SELECTOR LINKAGE ADJUSTMENT

1. Place car on chassis contact hoist and place
the gear selector lever in the PARK position
with park brake off. Ensure that the lever
locking mechanismiis fully seated and the lever
is locked in position, .

. Raise the vehicle on a hoist and disconnect the
shift tube from the bﬁ% lever. Fig. 10

- ,EFIK by rotating the

id. E@?ura that the
'PARK position by

ol 10 rotate
awl| should

, Place the transmis
bellcrank lever
transmission s
hoiding ocne rea
the uthur rear v

lengthen or shorten the tube
over the bellcrank mounting

5. Tighten the shift tube adjustment nut lock and

connect the tube to the bell

6. Lower the vehicle on hoist.

TO SELECTOR

/ LEVER

BELLCRANK
LEVER

/

]
TO TRANSMISSION / Mﬁ"‘%
Fig. 10 SHIFT TUBE ADJUSTMENT

GOVERNOR CONTROL CABLE
ADJUSTMENT

1. Raise the vehicle on a hoist,

2. With the engine turned off, use a suitable
weight to depress the accelerator pedal to the
flear (full throttle positionl. Check o ansure
full throtie at engine is achieved.

3.

Perform throttle cable adjustments if the
throttle is not opening to the maximum before
proceeding.

. Loosen the cable lock nut and adjust the cabie

sleeve stop (G) at the governor end to