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Part 8: 1.6 itre engine

CAV RotoDiesel system - general
CAV RotoDiesel injection pump - idle speed and anti-stall

wn

CAV RotoDiesel injection pump fuel shut-off solenoid -
removal and refitting

CAV RotoDiesel injection pump - removal and refitting
CAV RotoDiesel injection pump - timing

Glow piug relay (October 1986 on)
Draining water from fuel flter

Fuelfiter (element) renewal

Fuel filter assembly - removal and refitting
Bleeding ai from fuel system

Part C: 1.8 itre engine

Air cleaner element - renewal

Air cleaner casing - removal and refitting

Idie speed - adjustment

Bosch injection pump - removal and refitting

CAV RotoDiesel injection pump - removal and refitting
Fuel injectors - removal and refitting
Draining water from fuei filter

Fuel filter (element) renewal

Fuel filter assembly - removal and refitting

from fuel system

Glow plug relay and fuse - removal and refittng
Exhaust Gas Recirculation (EGR) system

Throttle damper - Escort/Orion models (Bosch injection
system)

Clutch assembly - 1.8 litre engines
Transmission removal and refitting - 1.8 litre engines.

Fuel fiter assembly - removal and refitting
Bleeding ar from the fues system
Fuel contamination

and
Power-assisted steenng
system

Starter motor - removal and refitting
Starter motor - brush renewal
Starter motor - overhaul
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1 Introduction

General

This Supplement contains information which is additional to, or
revision of, that contained in the preceding seven Chapters of this
manual and, where Diesel-engined versions differ, of that contained in
the appropriate manual for the petrol-engined vehicle. To use the
‘Supplement to its best advantage, it is therefore recommended that itis
always referred to before the appropriate one of the manual's preceding
seven Chapters; information or procedures not given here or in Chapters
110 7 will be as described in the appropriate manual for the petrol-
engined vehicle.

Since first publication of this manual, the Ford 1.6 litre Diesel engine

received few modifications apart from the substitution of 3 CAV.
RotoDiesei fuel injection system in July 1986 for the Bosch system used
on eariier models. In September 1988 a 1.8 litre engine was introduced;
this being fitted with either Bosch or CAV RotoDiesel fuel injection
systems. Note that changes general to all models in a range will be
documented in the appropriate manua for the petrol-engined vehicle.

Project vehicles

The vehicle used in the preparation of this Supplement, and appear-
ing in some of the photographic sequences, was a 1989-model Fiesta
1.8D Van (Bosch fuel injection system. Additional work was carried out
and photographed on a 1992-modei Escort 1.8D Van (CAV RotoDiesel
fuel injection system); also used was a 1992-model Orion LX (1.8 litre
Diesel, CAV RotoDiesel fuel injection system).

2 Specifications

The Sp s given below are of, or: Y to, those at the of the, ing Ch:

1.6 litre engine

General

Maker's designation for later ESCOr/Orion models.....——oece  LTC

1.8 litre engine

General

Maker's designation:
Fiesta. RTC,RTD,RTG
Escory/Orion RTC, RTD, RTE, RTF, RTH

Note: RTG and RTH engines are fitted with catalytic converters

BOr® and STOKE (NOMINAI) .eeoeeniremimeremiecrees 82,5 820 mm

Cubic capaci 1753 ce

capacity.
Maximum power (DIN)
‘Maximum torque (DIN)

Cylinder block
Cylinder bore diameter:
Class A

Class E (first rebore).
Class F (secondrebore) .~
T e T N R L G,

Piston rings

Clearance in groove (fop compressioni .

End gap (fitted):
Top con
Second compression ..
0il control.

Camshaft
Camift:
Injet.

44 kW (60 PS) @ 4800 rpm
110 Nm (81 Ibf ft) @ 2500 rpm

825001082515 mm
82,515 1082.530 mm
82.660 10 82.675 mm
82,675 10 82.690 mm
83.000 0 83.015 mm
835001083515 mm

53.470 10 53.490 mm
48.470 to 48.490 mm

82.460 to 82.475 mm
82.475 10 82.490 mm
82.620 to 82.635 mm
82,635 10 82.650 mm
82.961 t0 82.979 mm
83.461 10 83.479 mm
0.500 10 0.840 mm

00910 122mm
035100500 mm

035 t0 0.500 mm
02510 0.450 mm

9.0mm
100 mm
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Underbonnet view of a 1. litre Fiesta Diesel

1 Coolant expansion tank x 10 Brake pressure regulator
2 Suspension strut turret 11 Air cleaner

3 Plast section of the intet manifoid 12 Fuel imecton pump

4. Wheertrace 73 Radiator cooling fan

5 Brake fuud reservow 14 Top hose bleed screw

§ Camsnattcover 15 Vacuum pump

7 “Ou titer cap 16 Battery

8 A intake duct from ar ceaner 17 Washer fiud reservorr cap
S Fuel finer
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Underbonnet view of 2 1 8 litre Escort Diesel

Engine ou leve dipstick

1 3 Engine compartment relays
2 Fuel injection pump 10 Brake fhud reservor

3 Coolant expansion tank 11 Engmne upspeed control unit
4 Engine o filler cap 12 Washer fiud reservoir cap
5 Suspension strut turret 13 Aw cleaner umit

6 Plastc section of the inlet manifold 14 Vacuum pump

7 Airintake duct from air cieaner 15 Top hose bleed screw

8 Battery
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ki

! Under-side view of the front end of a 1.8 litre Escort Diesel

; Engine od filter 9 Engmertransmssson mounting
Engine od dramn plug 10 Driveshaft
i i Engine oil sump (akumennurr type shown) 11 Front brake caliper
~Hom 12 Suspension arm
L 5 "Atemnator 13 Track rod
6 Starter motor 14 Gearchange iinkage
7 Radiator coolng fan 15 Exhaust system
8 Transmisson
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Valve timing
Inlet opens.

Inlet closes

Exhaust opens.

Exhaust closes..

Valve clearances (cold)
Inlet

Exhaust ...

Valves
Valve length:

Inlet...
Exhaust.....

Valve head diarmeter:
Inlet...

Exhaust

Valve stem diarneter - standard:
Inlet... .

Exhaust...
Valve stem diarmeter - first oversize:

Exhaust

Valve stem diameter - second oversize:
Inlet.

Exhaust..

Cylinder head gasket
Thickness identification:,
Standard bores.

Oversize bores.

Selection according 1o piston protrusion:

05000 0.680 mm.
0681100.740 mm.

0.741 10 0.840 mm

Cylinder head

Distortion limit.

Swarl pr

6°BTDC
32° ABDC
57° BBDC
7° ATDC

0.30 10 0.40 mm {0.012 10 0.016 in)
0.45100.55 mm (0.018 10 0.022 in)

107.0510 107.15mm
109.15t0 109.25 mm

36.40 10 36.60 mm
31.901032.10mm

782107.97 mm
781107.96mm

80210817 mm
8.01108.16mm

82210837 mm
82110836 mm

2104 teeth
2to4holes

2 teeth or holes
3 teeth or holes.
4 teeth or holes

0.08 mm overall
0.000 t0 0.061 mm

Note: For detasls of diameters, depths and dimensions'A’, B’ and ‘C:, referred to in the following, see Chapter 1, Section 11 and Figs. 1.23 and 1.24

Swirl chamber seat dimensions:
Standard:
Diz A

Di 8

Deptn C-

Lubricatiort system
Oil capacity:
With fifter

O pressure:

AL750 o
A12000 rpm

Ot filter.

O reshet vatve setting.

il pump e -10-OUer TOLOF MEXIMUM CIEaTANCe ...

3125010 31280 mm
27.530 10 27.660 mm
4938105.034 mm

31550 10 31.580 mm
27.830 1o 27.960 mm
5233105284 mm

38.000 to 38.003 mm
8.300 10 8.500 mm
33.000 to 33.030 mm
8.800 t0 9.000 mm

38200 to 38.230 mm
8.600 to 8.800 mm
32200 to 33230 mm
9.100 to 9.300 mm

38.400 to 38.430 mm
8.900109.100 mm
33.400 to 33.430 mm
3.400 to 9.600 mm

45 litres (7.9 pints)
4.1 litres (7.2 pints)

0.75 bar (11 tb#in’)

139
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Torque wrench settings Nm Ibf ft
27 20
k Stage 2 (angle-tighten) 75° %>
Big-end bearing cap bolts:
Stage 1 30 22
Stage 2 (angle-tighten) .............. 60° 60°
20° 20°
21 15
28 21
2% 18
10 7
25 18
50 37
9 7
20 15
as° L{/ a5°
45° =2 a5°
5! “ a1
180 133
30 A <« 22 £
2 L Chit / oSy 68
90° 90°
10 7
100 74

Unscrew number 1 boit 180°

Tighten number 1 boit to 70 Nm (52 1bf )

Further tighten the number 1 bolt 120° 2

Repeat stage three with each of the remaining boits in sequence

10 7

3 24 \ -
51 38 a7
2 18 3
4 - v3

22 16

£
2
S M SV 52
52
52
&
toFord spec ESD-MITB49A
93 litres (16.4 pines)
0%
s
“0v 50%
225°C(-13°R) Zeovci- a0
-30°C(-22°F) Z48°C(-54°F)
and 15°C59°F.
rost 1084
S 5 25° 1089°C{185° 10 182
- aevc s e

“02°C216° e

“rom back of camsnaft drivebeit
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Alternator drive .
Type. £1at ‘potvvee’ belt from crankshaft
Drivebeit tension (cold belt, using tension gauge): New Used
Wi ot e . i
Whout power.asisted steanng - conventona (arted kb o\ 101 i ——
Withou spere oo {0650N(124101461b) 35010 450N (78 t0 101 ibf)
Wi poer oo oSy - k-t pinion bek adsment 5507 econ (12410190 ) 40010500 N (3010 112 1bf)

Note: A used” drivebelt (V-belt or ‘polyvee’ type) is defined as one that has been ry"? 107 3t least 10 minutes.
Tension gauge readings are nominal and are given for reference only where rack-an®-Pion adjustment s found - if procedure is followed
exactly (see text), correct drivebelt tensioning should be automatic

Torque wrench settings Nm It ft
Thermostat housing to cylinder head...... 171021 121015
Camshaft drivebelt cover spacer stud-to-water pump = 6t08 48
Radiator bottom mounting bolts - September 1990-on Escort/Oron ;
models. 201027 151020 3
Alternator mounting bracket-to-cylinder block bolt 41105! 301038
Alternator pivot bolts and nuts.... s 181025 130 N‘i i
Adiuster link-to-(alternator/pump) mounting bracket boit and nut . 211028 15102 L
Altemator drivebelt adjustment - siotted-iink adjuster =
Altemator-to-adjuster link bolt and nut 181025 13
drivebelt adjust - rack-and-pi 5
Adjuster nut - new drivebelt ... 15 ;
Adj - used d A 10
ke g 181025 13t018
po i g pump drivebelt adjustment: .
Adjuster nut 8
A bonper 181025 131018
Fuel and exhaust systems - 1.8 litre engine
General
Glow plugs. Charmpion CH147
Air fiter:
Fiesta model Charroion USS7
Escort/Orion models Charripion US60
Fuel fiiter:
Bosch L34
CAV RotoDiesel. CharmPion L131 or L137
Fuel -
Fuel capacity. 42 1o 55 ltres (9.2 to 12.0 gallons) according to model
Injection pum, :
Make and wg'u o2 Bosch VE o CAV RotoDiesel
Ratation (vi from cr t pulley end). Kwise
Drive - o eothed bei from crankshaft
Injectors (Bosch)
e snl( ; tor dribble Hoids 125 bars (1813 Ibt/in’) for 10 seconds
ste: This applies to al later 1.6 iitre engines as weil as 1.8 itre unts with the Bos¢ SYstem
Adjustment data
Idie speed 850 = 50 oM
Injection pump timing (see text). By timing pegs, at TOC
. mmumom‘ N oot - - Gt
M..,.m... D o Warion noueh 1141 13016
Fuel et 1810 2 o]
Fuel injection pump support bracket-to-cylinder block———— . 1810 27 b 8
Fuel injection pump bots. 201025 sm's
Fuel shut-off solenoid - CAV RotoDiesel pump. 161020 :1‘:72 &
Exhaust Gas Recirculation vacuum reguiator valve-to-pumpbots . 2103 positE
Fuel filter bracke finder head fting eve. 401050
Inlet and exhaust manifold-to-Cyfinder head fasteners:
Studs. . 1010 14 71010
Nuts and boits.. 1810 25 g :: ::
Exhaust Gas vaive-to-niet “Allen botts. 17102 .
Exhaust Gas Recirculation vaive exhaust supply pipe bofts ... 2010 25
Exhaust downpipe-to-manfold flange nuts - EscortOrion with s
catalytic converter. 304 B
Exhaust downpipe-to-centre section U-boft nuts - Fiesta ... 4810 64
Catatync converter flange ot nuts - ail models: pes
Fron 81064 st0

Rear 351040 261030
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 Clutch

 Type. Single dry plate, low lift’ diaphragm spring cable-actuated
Driven plate diameter. 220m
 Driven plate lining thickness - nominal.....__. 323mm
Pedal stroke - nomi 145 mm
~ Transmission
 Final drive ratio. 3591
- Torque wrench settings Nm Ibf ft
- Cluteh plate to fiyw! 251034 181025
 Braking system
~ General
type Ventilated front discs fitted 10 all Escort/Orion models, September
& 1990-0n
- Front disc brakes
Disc di - all models. 240 mm
Disc nominal thickness - new:
Solid disc. 10mm
disc 20mm
Solid disc. 8mm
dsc. 18mm
Disc run-out 0.10mm
Rear drum brakes
 Drum nominal diameter - new:
Fiesta. 1800 mm
Escort Van models. 2286 mm
All other Escort modets. Orion MOdels. oo 2030mm
Drum maximum diameter:
Fiesta. 1810 mm
Escon Van models. 2296 mm
All other Escort models. Orion models. 2040 mm
Suspension and steering
‘General
Rear type. Sem ‘with twist beam rear axle, ftted to revised
Fiesta models from February 1389-on and to revised EscortOrion
modes (except Vans) from September 1990-on
Front suspension alignment %

 identitication of the mode! year of the vehicie in question
~ Fiesta (except Van) - up to 1990 model year:

 Note: The followsng settings are for a vehicle at kerb weight ie, unladen but with ail lubricants and fiuxds. On Fiesta models before 1990 (model
. Y®ar] the nomna settings are with 3.0 litres of fuel in the tank; in 3l other cases, settings are for a fullfue tank. See a Ford dealer for a precise.

+0°18°
-0°42't0 +1°18'
+0°12
~1°0310 +1°27"

-3,00mm 10 + 3.0 mm (toe-in/~ 0° 30" (toe-out) to
+0° 30" (toe-n)

0.00 mm toe-in) & 1.0mm0° 00" (toe-in) + 0° 10"
4005y
-0°27'10 +2°08°

-0°08°
=1°2810 +1°12°

-45mm ut) 1o + 0.5 mm (1oe-in/~ 0° 45’ (toe out to
+0° 05’ (toe-nl

. Fiesta (except Vani - early 1992-0on model years:

-20mm £ 10mm0° 20" ) £ 0°10°

09

2910 +1°11°

- 4.5 mm (toe-out) to +0.5 mm (toe-in)~ 0° 45’ (toe-out) to
+0° 05’ itoe-n)

~2.0 mm (toe-out) + 1.0mm/0° 20 (toe-out) + 0° 10°

el o
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Front suspension alignment (continued)
FiestaVan up to 1990 model year:
Castor, nomin
Castor, tolerance
Camber, nominal.
Camber, toleranc:
Toe, nominal

Toe, tolerance.
FiestaVan 1390 to early 1932 model years:
Castor, nomir
Castor, tolerance
Camber, nominal
Camber, tolerar
Toe, nominal

Toe, tolerance.
FiestaVan early 1992-on model years:
Castor, nomir
Castor, tolerance

Toe, tolerance
Escort (except Van), Orion:
Castor, nomir
Castor,
‘Camber, nominal
Camber, toleran
Toe, nominal
Toe, tolerance.
Escort Van:

Rear suspension alignment

+0°23

-0°37't0 +1°23"

+0°25

-0°50"t0 +1° 40"

=3.0mm (toe-out) to + 3.0 mm (toe-ini - 0° 30" {toe-out) to
+0° 30" (toe-in)

0.0 mm (toe-in) + 1.0 mm/0° 00’ {toe-n) + 0° 10"

+0°51°

-0°24'to +2° 06"

-0°03

-1°23'10 +1°17

~45mm (toe-out) to + 0.5 mm (toe-inj~ 0° 45 {toe-out) to
+0° 05’ (toe-in)

-2.0mm (toe-out) + 1.0 MM/0° 20" (1oe-out) + 0° 10°

+0°53"

-0°22't0 +2°08'

~-0°06"

-1°26'10 +1°14"

-4.5mm (toe-out) to + 0.5 mm (toe-inj- 0° 45’ {toe-out) to
+0° 05 (toe-in)

~2.00 mm (toe-out) + 1.0 mm.0° 20" (toe-out) ¢ 0° 10

0° 00

-1°15'10 +1°15"

-0°15"

~1°36'10 +1°04"

-4.5mm (toe-out) to + 0.5 mm (toe-ink~ 0° 45’ (toe out) to
+0° 05 (toe-in)

-2.0mm (toe-out) + 1.0 MM/0® 20" (toe-out) + 0° 10"

-00 48

-2°03't0 +0°27"

-0°22"

~1°42't0 +0°58'

-4.5 mm (toe-out) to +0.5 mm (toe-ink~ 0° 45’ (10e-out) to
+0° 05’ (toe-in)

~2.0mm (toe-out) + 1.0 MM/0® 20" (toe-out) & 0° 10°

Note: The following settings are for a vehicle at kerb werght - & uniaden but with ail lubricants and fluids, including a ful fuel tank. See a Ford

dealer for a precise identification of the model year of the vehicle in question

Fiesta - up 10 1990 model year:

Camber, -1°01"

Camber, toleran -2°01'10-0°31"

Toe, +0.2 mm (toe-in)

Toe, +2.2mm ttoe-in) to - 1.8 mm (toe-out)
Fiesta (except Couner Van) - 1390-on model years:

Camber. -1°00°

Camber, =-2°00"10-0°30"

Toe, +2.3mm (toe-in)

Toe, +30mm (toe-in to +4.3 mm (toe-in}
Fiesta Courier Van:

Camber, -0°245

Camber, toleran =0°345'10-0° 145"

Toe, +1.35 mm (toe-in}

Toe, +0.85 mm (toe-in) to + 1.85 mm (toe-in}
EscorvOnon:

Camber, =-1°00"

. Camber, toler -2°00°t0-0°30"
Toe. nominal +2.00 mm (toe-in}
Toe, tolerance 00mm to +4.0mm (toe-in)

Tyre pressures - cold

Fiesta:
145 SR 13 tyres
155770 SR 13 tyres.
Escort Van: '
‘40" (165 TR 13 tyres) ..o oo
‘60" (165 RR 13 tyres)
Al other Escort and Onon mocels

Normal load  bars (Ibl/in?) Fullload bars (Ibf/in")
Rear

Front Front Rear

2.0(29) 1.8(26) 2536 284N
22(32) 18(26) 2536 28141
20(29) 1.8126) 2333 3044
20029 1.8(26) 2333 3551
20029 18(26) 2333 28181
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Torque wrench settings Nm Tbf ft
| Power-assisted steering pump bracket-to-cylinder block bolts . . 41058 301043
' Drivebelt adjuster alternator fasteners. See ‘Cooling system’ Sg s
. Electrical system

Rating cold cranking reserve capacity)..... 500 A775 RC, 530 A’90 RC, 600 A/110 RC or 650 A/130 RC

depending on year and model

Alternator
Make and type

Bosch K1-55A or K1-70A, Lucas/Magneti Marelli A127/55 or

A127770, or (only vehicles with power-assisted steering) Mitsubishi
A002T

Nominai rated OutPUL .......... 55 A or 70 A, depending on year and model

Note: For aiternator specifications and servicing procedures not given in Chapter 7 (and Section 4 of this Chapter) o this manual, refer to the
relevant manual for the petroi-engined vehicle.

| Where a Magnet Marelli 4127 alternator is encountered, nol
. exactly the same as those given for Lucas A127 alternators

te that these are simply renamed Lucas units. ail procedures and specifications are

Starter motor
- Make and type

Bosch DW (1.8 kW), Bosch EV (2.2 kW), or Lucas/Magneti Marelli
MB8OR (1.8 kW) - all with four brushes and reduction gears
Commutator refinishing limit - Lucas Magneti Marelli M80J Not available

Armature endfloat - Lucas Magneti Marelli MSOR 025mm (0.010in)
- Note: For starter motor spectications and servicing procedures not given in Chapter 7 (and Section 8f this Chapter) of this manual, refer to the
 relevant manual for the petrol-engined vehicle.
| Where 2 Magnet: Marelii MB0R starter motor s encountered, note that these are simply renamed Lucas units: il procedures and specifications
are exactly the same as those given for Lucas MBOR starter motors.

2 5 be renewed as a matter of course at the reduced interval
'3 Engine (1.8 ltre) specified in Routine maintenance’ at the frant of this manual
E () Depending on the exact date of manufacture of the vehicle, a
PART A: GENERAL modified camshatt sprocket may be available (0 prevent prema-
ture wear (and ge) of the
Description the car cover is check
1 Although essentially an increased-capacity version of the 1.6 litre whether the sprocket has any red paint marks on it; if no marks
~ unit, there are several major differences which are described in the are found it may be necessary to replace the sprocket with the
following paragraphs. moditied item. Any Ford dealer will be able to identify exactly the
vehicle’s date of manufacture and to decide. ngly
2 Refer to the Specifications at the beginning of this Supplement for @ modified sprocket 1s required

details of changed dimensions and tolerances.

" 3 The cylinder bore diameters are increased. and the undersides of
the pistons are cooled by oil jets.

4 The od pump is mounted.extemaily. and s driven by an auxiliary
shat. 7y

5 Two toothed drivebeits are used. one 1o drive the fuel injection
PUMP and the other 10 drive the camshaft, the od pump auxiliary shaft
and the water pump.

8§ The iniet manifold consists of an upper moulded plastic section
- bolted 1o a cast aluminium aloy lower section.

- 7 Theengine ings have been 10 reduce: .and
3 mnrdw-mqummuum

Modifications and notes
8 Some modifications have been made to the 1 8 itre engine since its
introduction and these include the foflowing (photos).

/al The sump pan is now cast in aluminwam and is bohed 10 the
clutch housing at ts ansmyssion end.

1) An od batfie 1s now fited svove the camshaft to improve
lubncaton

161 Cyhnder head bolts moditied from Impenal thread with hex-
290nal head to metrc thread with Torx head. The tightening
sequence differs according 1o bolt type tsee Specifications)

@ An Exhaust Gas Recrcuiation (EGR) system i fitted to later
engines. the details of which are discussea in Section 5, part C of
this Chapter

¢/ Both the camshaft and the tuel wection oump drvebeits must Fig.8.1 Cutaway view of Ford 1.8 Diesel engine (Sec 3)
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3A.8A Aluminium sump showing retaining bolts to the block ... 3A8B ... and transmission (later models)

>>
%&3

Fig. 8.3 Modifying camshaft drivebett cover to accept new-type
‘dust shield (Sec 3)
A Arestobecutaway- 8 Thecovermodified
inmm

Fig. 8.2 Identifying camshatt drivebelt cover dust shields (Sec 3)
A Oidtype 8 New type

(g) The dust shield at the bottom of the camshaft drivebeft cover (1) The oniginal forward transmession mounting is replaced with

L

has been modified 10 improve its dust-excluding properties, so
preventing premature wear (and perhaps breakage) of the cam-
‘shaft drivebett. Whenever the cover is removed, check the dust
‘shueid with reference 10 £1g. 8.2: if it is of the oid type. measure
and note the location of the retaining screws inside the Siots.
remove the shield and use a small saw to cut away the drvebeit
coveras shown in ig. 8.3. Obtain a new-type dust shieid and fit
it 10 the cover using the ongmal screws at.the pois noted
‘before removal.

1 it s ever suspected that any of the pistons have contacted their
respective vaives (usually as a resuit of camshaft drivebelt
sipping or breakage), be particularty caretul to check the pistons
for mdentations on their crowns and for signs of scuffing or other
damage 10 theur lands or skits, the piston rings and cylinder
bores for signs of scuffing and the valves for signs of bending.
Check carefully il these pounts and renew any component that
s thought (0 have been damaged before the engme is reassem-
bied. or poor engine performance, excessive smoke emssIOn
and od consumption. higher than normal noise levess and even-
tual peston seszure may result. Note that the above procedure
wll require 2 fuil engine Stnp and, possibly, a full overhaut: this
must be camed out 1o ensure the engine’s future rekabuiity,
economy and performance

On Escort 1.8 litre models with a manual gearbox produced after
August 1993, the engineTransmission mountings have been
moarfied, to reduce engine vibraton. The changes are as follows.
Note: /f wished. the modified mountings can e fitted to pre-
August 1993 movess. See your Ford dealer for details.

2 new amangement. consisting of a modified bracket and
2 tie-bar connecting the bracket 10 the gearbox.

The anginal rear ransmssion mounting assembly i replaced
with a new mounting rubber and bracket assembly.

B

Fig. 841 of t (Sec3)
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38.1 Camshaft oil baffle (arowed) fitted to later engines

PART B: OPERATIONS POSSIBLE WITH ENGINE IN
VEHICLE

Valve clearances - checking and adjustment
1 Refer to Section 7 of Crapter 1, noting the following paints (photo):

(a) . The camshaft cover is secured by three bolts on all engines

1b) When the camshatt cover is removed 1o reveal an od baffle later
engines only), unscrew the six retaining nuts and withdraw the.
batfle, then refit e nuts (which as0 secure the camshaft
bearing caps), tightering them 1o the specified torque wrench
setting

fc)  Check the valve clearances, noting the revised clearances given

3 in the Specificatiors Section of this Chapter; adjust by fitting

shims of different thckness where reccred

(@) Unscrew the six nuts, refit the baffie. hen tighten all ten cam-
shaft bearing cap nuts to the specified torque wrench setting and
refit the camshaft cover

Camshaft and fuel injection pump drivebelts - renewal

Note: Whenever the camsaft and fuel injeczon pump drivebeits are
removed, or i the belt tension s released for any reason, both beits must
be discarded, and new ones “ted. Do not re-use or retension a drvebelt
which has aiready been usec. This coukd lead 1o the belt becoming over-
tensioned. leading 1o its famure, which could result in serious engine
damage.

2 Begin by carrying out the following preliminary dismantling proce-
dures (photol:

fa)  Jack up the front ngte-hand side of the vehicie and support it on
dxie stands placec at the ponts shown in the appropnate
‘manual for petroi-engmned models

16} Disconnect the battery earth (negative iead

fc) MWMMM-M’MU&
afternator/water pump dnvebett as described in Section 4 of this
Chapter

fd)  On Fresta models (Escort/Orion as wed, depending on the task to
be camed out and he tools availatues the front nght-hand
roadwheel and the wheel arch iner should aiso be removed
refer 10 the appropriate manuai for petros-engined models

fe)  With the engine stil m the venicie. it will probably be necessary
to remove the afterracor (Chapter 7, Secoon 4) and. A fitted, the
Ppower-assisted steernq pump (Section 7 of ths Chapter) to
reach the TDC pun how dig and 10 insert 3 tming pn

19 Improved access may be gained by unbotng the coolant expan-
5200 tank and, if fitted. the power-assistad steering flusd reservoir
on Escort/Onon mocess so that these can be moved aside
(without disconnecting them) as requirect On Fiesta models the
anr cleaner assembly must be removed as described in Section 5,
part C of this Chapter

- Rl
38.4 Reroving plastic fuel deflector from aftemator mounting bracket
() Where appiicable. siacken the engine itting eye retaining nut(s)
Or boh(s) and swing it ciear of the crvebelt cover; where a
throttie damper i fitted which will prevent the removai of the
cover, this must first be removed - see Section 5, part C of this
Chapter

3 Working under the vehicle, unscrew the front (vertical) retaining
boit and the rear (horizontal) pivot boit, then withdraw the drivebelt
lower cover from the crankshaft pulley/vibration damper (see photos
5C.24A and B).

4 i not already removed, detach the plastic fusl deflector from the
alternator mounting bracket (photol.

S Returning to the engine compartment, release the three camshaft
drivebelt cover retaining clips and unscrew the singie (central] retaining
bott, then manoeuvre the cover upwards and withdraw it (photos).

6 Using the boft in the centre of the cranesnaft puiley vibrabon
damper, tum the crankshaft in the normai direction of rotation, until the
drilling in_ the injection pump flange (CAV) or *he recess (Bosch) is
digned with the dnifing in the pump housing. This gives the TDC
position for pistons 1 and 4 (photol.

7 Release the beit tensioner and then remove the camshaft drivebeit.
1 the injection pump drivebelt is 1o be renewed. then its tensioner
should be removed and the beit withdrawn.
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38.5C Removing the upper cover ..

8 Align the camshaft sprocket and the injection pump sprocket. so
that the drilings and the recess in the sprockets are aligned with the
drifings in the cylinder head and the pump housing.

9 Aspecial pin will now be required to time the camshaft sprocket and
the injection pump sprocket. If a CAV pump is fitted, then pins number
23019 will ume both sprockets. but if a Bosch pump is fitted. pin

oy 386 Toothed belt and sprocket identfication engine removed)

Fig. 8.5 Drivebelts with crankshaft at TOC - Nos 1 and 4 pistons. 1 Camshaft sprocket 5 - Crankshatt pulley vibration damper
(Sec 3) 2 Igler sprocket 6 Auxdeary shaft sprocket
A Camshatt drveveit 8  Fuel injection pump 3 _ Fuel pump sprocket 7 Water pump sprocket.

tensioner drivebelt tensioner 4" Fuel pump bett tensioner 8 Camshatt bett tensioner
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3B.13A TDC pin hole plug

number 23-029 wiil be required for the pump sprocket, and one pin
23-013 for the camshaft sprocket.

10 Twist dnlls will serve as substitute ons, but they must be in
unworn condition, and be long enough 1o enter the holes in the pump or
cylinder head. A drill of 9.5 mm diameter wi be required for the Bosch
1¥Pe pump. plus one of 6.0 mim diameter for the camshaft sprocket._

11 Two dnils of 6.0 mm diameter will be required for the CAV type
PuMp {one for the camshatt sprocket and one for the pump).

12 Insert the appropriate timing pins (photos).

13 Screw in the TOC setting pin referred 1 in Chapter 1. Section 9.
Make sure that the crankshaft is in contact wih the timing pin (photos)

14 Fit the new injection pump drivebeit sc tat it s taut between the
crankshaft and pump sprockets, and the directonal arrows are ponting
the correct way. .

15 Slacken the injection pump sprocket
siacken the beit tensioner bolts haif 3 turn. 2 ‘ow the beit tensioner o
$13p against the bekt. Retighten afl the siack =ned boits. but make sure
that the bolts are not at the ends of thew siots. otherwrse any further
adjustment wouid be impossibie.

1s haif 3 tum. and aiso

ol
3B.138 Screwing in the TOC setting pin s

16 Fit the new camsnaft drivebett, with the directional amows correct
for normal crankshaft rotational directional. The beit snouid be siack on
the tensioner side and taut between sprockets.

17 Slacken the camshaft sprocket bolts and the tensioner bolts half a
tum. Allow the tensioner to snap against the beit

18 Retighten all siackened boits. Remove af the timing pins. and tum
the crankshaft through two revolutions m the norrmal direction of
rotation. until the siot in the injection pump sprocket 7s at the Mighest
point (12 o'clockl.

19  Now tum the crankshaft anti-clockwise until the siot in the mjec-
t#on pump sprocket is at the 11 o'clock position

20 Scréwinthe TOC

ng pin.

21 Slowly tum the crankshaft clockwise unti the crarkshaft contacts
the uming pin

22 Insent the timing pins in the camshatt and the injection pump
sprockets.

23 Slacken the bolts (through ha a turn) that secure tise camshatt and
Inection pump sprockets and the beit tensioners
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24 Depress both drivebelts on the taut sidé OPPosite to the ten.
sioners, and then release them.

25 Retighten all slackened bolts.
26  Remove all timing pins and screw in the TOC pin hole plug,
27 Refit the belt covers

28 Refit and tension the alternator drivebelt a5 described in Section 4
of this Chapter, then refit all components removed for better access.

23 Reconnect the battery.

Cylinder head - removal and refitting

30 Carry out the operations described in Chapter 1. Section 10,
paragraphs 1 to 12 and those outlined in parddr3phs 2 and 4 of this
Section. On models fitted with an EGR system it will 2ls be necessary
to disconnect the two hoses from the vacuum réguiating valve (located
on the fuel injection pump).

31 Slacken and remove the altenator drivebe't:

32 Remove the toothed belt lower and uppe" COVers (paragraphs 3
and 5 above).

33 Remove the alternator cover, and unscrew the TOC pin hole plug

34 Tum the crankshaft by means of the pulley vibration damper
centre bolt until the slot in the injection pump SProcket reaches the 11
o'clock position.

35 Screw in the TDC Setting pin.
36  Tumn the crankshaft until it makes contact With the timing pin

37 Slacken the centre bolt of the camshaft SProcket through half a
tum.

38 Unbolt and remove the-camshatt belt tensioner and take off the
belt.

39 Unbolt and remove the camsnaft sprocket 1apping it off its
tapered seat if necessary using a plastic hamme"-

40 Remove the camshaft belt idier pulley, us#1G 2 Torx bit 1o unscrew
its securing bolt.

41 Remove the toothed belt-backing plates. and aiso the wide belt
cover.

42 Remove the fuel injectors and heat shieid (Chapter 3).
43 Disconnect the wiring loom and remove the glow phugs-

44 Disconnect the ventilation system hoses, Unscrew the three fixing
boits and take off the rocker cover and the gasket.

45 Unscrew the cylinder head boits in the reverse order 10 refitting
(see Fig. 1.19, Chapter 1). As new boits wiil e required when refitting
mmud.himuomwmmﬁwdwﬂ“w
The earfer 1.8 litre engines were fitted with heX3gon head bolts having
an imperial thread, whilst later modeis (1392 Model year on) have an
M12 thread and a Torx T70 head.

46 Remove the cylinder head, but ratain the 9askel.

&7 Three possible thicknesses of cylinder rvead gasket are available
for the 1.8 litre engine according 10 the piston Protrusion, the detais of
which are given ia the Specifications for the cy inder head at the start of
this Chapter.

48 Before fitting the cylinder head, make sus#© that the groove on the
camshaft rear eccentric is parailel with the upger surface of the cylinder
head, and the larger segment s uppermaost (pF010).

38.48 Camshaft rear eccentric groove (arowed)

49 Fitthe new selected gasket and use new cylinder head bolts. Make
sure that the centralising dowel sleeves are located at bolt holes 8 and
10, and the word TOP/OBEN is visible.

50 Fit the cylinder head (photo), screw in the new bolts (ightly oiled),
and tighten as indicated in the Specifications (according to type) in the
sequence shown in Fig. 1.19, Chapter 1.

51 Screw in and connect the glow plugs.

52 Fit the injectors with new heat shields.

63 The curved (convex) side of the shield should be towards the
cylinder head.

54 Fit the toothed belt rear backing plates.

55 Fit and tension a new camshaft drivebelt as described in the
preceding sub-section

6 Fit the drivebelt upper cover, the lower cover, and the aftemator
cover.

§7 Fitand tension the alternator drivebelt as described in Section 4 of
this Chapter, then refit all components removed for access.

3B.50 Lowering cylinder head onto block - note injectors protected
against dirt
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38.81A Oil pump gasket
58 Reconnect the exhaust pipe 1o the manifold.
59 Check the valve clearances.

60 Fit the rocker cover with gasket, and reconnect the ventilation
hoses.

61 Reconnect the fuel line and filter. Use new line seals if a CAV
pdmp is used.

62 Fit the thermostat housing, with a new gasket, and the dipstick
bracket

63 Connect the coolant hoses and injection pipes and also the leak-
off pipes.

64 Reconnect all electncal leads.

65 Reconnect the vacuum pump hoses.

66 Fit and connect the air cleaner.

67 Fill the cooling system, as described in Chapter 2.

68 Connect the battery and top-up the engine oil if necessary.

69 The fuel system can be primed, and air bled out (as much as
possible) as described in Part A of Section 5.

Cylinder head - dismantling, overhaul and reassembly
Note: In August 1992 the cylinder head bok threads were modified
from 7/16 UNC (head bots are hex-headed] to M12 (head bolts are
Torx-headed); at the same time some munor modifications were
made to both the cylinder block and head. ¥ a later (M12) cylinder
head is to be fitted to an earlier (7/16 UNC] cylinder block, two
adapter doweis, which fit over the head locating dowels. will be
required. Refer o your Ford dealer for further information.

70 The operations are essentially as described in Chapter 1 for the
1.6 litre engine, but it is necessary to use an exhaust manifold gas-
ket when reassembling, even if one was not fitted onginally (new
engine). Also make sure that the plastic expansion sleeve is located
on the upper nght-hand end mandold stud. Note aiso that on later
models, an oil baffie is “ed above the camsnaft 10 improve lubrica-
tion (photo 38.1)

71 The vacum pump must be fitted with a new O-ring seal.

Oil seals - renewal

72 Refer to Chapter 1. Section 13, but observe the following points.
73 Time. and tension, the drivebelts as described in paragraphs 5
10 26 of Part 8 of this Chapter.

74" Apply thread-locking fiuid 10 the driveben cover spacer stud on
the water pump.

38818 Fitting the oil pump

Crankshaft front oil seal

75 Access to the seal can only be obtained after removing the
vibration damper and the two toothed bolts, and pulling the belt
sprocket off the front of the crankshatt. A puller may be required for
this.

Camshaft - removal and refitting
76 Refer 1o Chapter 1, Section 8.

il pump - removal and refitting
77 Drain the engine oil.

78 Disconnect the battery negative lead.
79 Unscrew and discard the oil filter cartridge.

80 Unscrew the four bolts and withdraw the oil pump from the
engine crankcase.

81 Before refitting. pour engine oil into the pump to prime it, and
use 2 new flange gasket (photos).

82 A wormn oil pump should be renewed complete.

Pistons and connecting rods - removal and refitting
83 Refer to Chapter 1, Section 18.

38.81C Tightening the od pump bolts
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3B.84A Sump gasket in position

Sump pan - removal and refitting

84 The operations are simiar 1o those described in Chapter 1, Sec-
tion 14, but when fitting the sump pan, make sure that the lug on the
gasket (flywheel side) engages in the recess in the crankshaft oil seal
retainer (photos). Note that when an aiuminium sump pan is used, it
bolts direct to the clutch housing at the transmission end and there is no
bottom cover plate fitted. In order to remove the aluminium type
Sump pan, it is necessary to remove the transmission, clutch and
fiywheel to gain access (o the rear seal housing lower securing bolts,
which screw directly into the sump.

PART C: ENGINE AND TRANSMISSION REMOVAL

£Engine - method of removal
1 The engine is removed together with the transmission in a down-
ward direction and withdrawn from undermeath the front of the vehicie.

2 Unless an inspection pit is available. ensure that the vehicle can
eventually be raised sufficiently 10 aliow the engine/transmission to be
withdrawn from undemeath. Axie stands will be required to ensure that
the vehicle is suitably supported when raised. Ensure that the stands are
correctly positioned according to modei and are positioned as shown in
the appropriate manual for petrol-engine models.

Engine and transmission - removal
3 the battery earth lead.

3C.13A Earth strap and wiring hamess connection to the transmission

38.848 Sump gasket lug engaged in recess (arrowed)

4 Although not essential, removal of the bonnet will provide addi-
tional access during subsequent operations. If removing the bonnet, the
insulating sheet must be removed from the underside of the bonnet and
the washer fluid hose detached. Bonnet removal is otherwise as
described in the appropriate manual for the model concemed.

5 Remove the air cleaner casing (Section 5, Part C). Although not
strictly necessary, the removal of the plastic upper section of the inlet
manifold (Section 5, Part C) will provide additional clearance and pre-
vent the risk of its damage.

6 Drain the engine oil (Section 2 of Chapter 1),

7 Where possible, drain the oil from the transmission unit. For details,
refer to the appropriate petrol-engined manual for the model concered.
Insome instances a drain plug or alternative may not exist, in which case
it will not be possible to drain the oil from the transmission until later
‘when the driveshafts are removed. S

8  Drain the cooling system as described in Chaptar 2, Section 4, then
detach and remove the coolant top and bottom hoses from the engine
and radiator.

9 Detach the coolant expansion tank hoses at the cylinder head and
thermostat housing.

3C.138 Reversing light switch and lead connector
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10 Disconnect the heater feed and return hoses from the distribution
pipe and the cylinder head. Although not stnctly necessary, removal of
the radiator, fan and shroud will provide additional clearance during
engine removal and prevent the possibility of it being damaged. Refer to
Section 4 for details.

11 Disconnect the throtte cable from the fuel pump. Refer to Chap-
ter 3, Section 15.

12 Where applicable, disconnect the idle upspeed operating cable at
its connection to the injection pump. Refer to Section 5. Part C in this
Chapter for further details.

13 Disconnect the following electrical leads (photos]

(a) Temperature gauge sender

) Ol pressure switch

fc) Cooling fan thermoswitch

(d) Glow plug feed

fe)  Injection pump fuel shut-off solenoid

() Oillevel sensor

(g) Earth strap to transmission

(h)  Reversing light lead from switch on transmission

When disconnecting the earth strap from the top face of the fiywheel
housing. also disconnect the adjacent wiring hamess.

14 Disconnect the fuel inlet hose from the fuel filter and the retum
pipe from the injection pump. Where applicable. when disconnecting
the fuel pipe from the pump, detach it at the in-ine hose connector to
minimise the possibility of dirt entering the fuel system. The connecting
tube is secured by compression clips. Plug or cap the hoses and unions
tokeep fuel in and dirt out.

15 Disconnect the servo vacuum hose from the vacuum pump and
detach the vacuum hose.

16 Press the clutch lever to the rear and, with the tension taken from
the cable, release it from the lever. Withdraw the clutch catie rearwards
throughts locating bracket on the transmission and position it out of the
way.

17 Undo the retaining nut and disconnect the speedometer cable
from the top face of the transmission and position it out of the way.

18 Undo the two retaining bolts securing the transmiss«on bracket 1o
the mounting on the front crossmember (photo

19 Raise and support the front of the vehicle on axie stands at a height
allowing for the engine-transmission unit 10 be subsequently withdrawn
from underneath the front of the vehicle.

3C.18 Remove the 1wo 1ransmISSION MOUNtING oS arrowed

20 Unbolt and withdraw all cover(s) andior shield(s) protecting the
crankshatt pulley vibration damper (Section 4, paragraphs 22 and 23).

21 Note their connections and detach the wiring from the alternator
and starter motor. Release the cable ties and move the wiring hamess
out of the way.

22 Undo the retaining nuts and detach the exhaust downpipe from
the manifold and the exhaust system.

23 Place the gear lever in 4th gear, then disconnect the selector rod
from the transmission by loosening the clamp and sliding it along the
rod.

24 Unscrew the retaining bolt and disconnect the stabiliser rod from
the transmission. As it is detached collect the flat washer located
between the rod and transmission. Tie the shift rod and the stabiliser
r0d up out of the way.

25 Disconnect the track control (suspension) arm balljoint from the
spindle carrier each side as described in the appropriate petrok-engined
manual for the model concerned

26 Disconnect the track (tie) rod balljoint from the steering arm on the
left-hand side by unstrewing the retaining nut and using a baljoint
separator to release the tapered joint

27 Remove both driveshafts as described in the relevant petrok-
engined manual for the vehicle concemed but note that in some
nstances (depencing on model). it may not be possible to drain the
transmission oil and it s therefore necessary o prepare for some oilloss
as the dnveshafts are withdrawn from the transmission. Position 3
suitable container under the transmission and withdraw the driveshafts.
When the right hand shaft is removed, plug its aperture in transmission
10 prevent further oil loss when the transmission is removed. When the
left-hand shaftis removed, insert a wooden or plastic pluginits aperture
10 prevent the ditferential side gears from being dislodged and further
ol leakage.

28 Witn the driveshafts withdrawn, tie the shafts up to the suspen-
5100 member 10 supPOrt them and prevent the CV joints from being
straned. The inner jont must not be angled more than 20°, the outer
oint more than 45

29 Attach lifting tackle 1o the engine, using the lifting eyes provided.
Take the weight of the engine and transmission unit.

30 Disconnect the right-hand engine mounting according to type
{photol

Escort/Orion: Unscrew and remove the nuts from the top of the
nght-nand mounting. Undo the two nuts (at the 10p end) and the
single boit (at the bottom end) and detach the engine mounting brace
on the nght-hand side

Fiesta: Working through the access hole in the nght-hand wheel arch.
undo the single retaining bolt and nut and disconnect the ight-hand
mounting from the body

31 Undo the two rétaining boits and disconnect the forward transmis-
100 mounting from the underbody on the left-hand side (photo).

32 The forward transmission mounting on later models has an addi-

tonal ant-vibration biock attached between the mounting and the

transmrssion. If thes biock is 1o be removed. note that the onentation

armow (viewed from he top) faces towards the front to ensure correct
tting (onotos)

33 The engine ard transmission should now be ready for removal
Check that ail attachments and fittings are clear and not in a position
where they may 'moede removal and get damaged in the process.

38 Amange for

 assistant to heip guide the power unit down
*hrough the engine Zompartment 10 ensure that associate components
3na fatings are not zamaged as it 1s withdrawn. If possible, lower the
combined it onto 30 engine troliey SO that it can be more easiy
wthdrawn from uncer the front of the venicle.
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3C.32A Underside view of the anti-vibration block fitted to the front
left mounting

35  Carefully lower the combined engme/transmission unit and with-
draw it from under the vehice.

36 If the vehicle is to be moved whilst the engine is out, temporanly
reconnect the front suspension components and ensure that the
driveshafts are suitably supported so that they can rotate without beng
damaged.

Engine and transmission - separation %

37 Refer to Chapter 1, Section 23, but note that the starter motor and
its support bracket are secured by four bolts, the engine bracket by
three bolts. On steel sump models, the flywheel cover plate s secured
by three boits. The aluminium sump used on later models is secured 1o
the base of the crankcase by 16 bolts and 10 the clutch bell housing by
two bolts (see photos 3A 8A and 3A.58).

38 W siillin position, unbolt and remove the plastic upper section of
the inlet manioid and collect the four O-nng seals,

Engine dismantling - general
39 Refer to Chapter 1. Section 24

Engine - complete dismantling

40 Unbolt and remove the exhaust manifold. If this is the first tme
that the engine nas been dismantied. inen no exhaust mamfoid gasket
will be found. but one will be required 3t reassemby.

3C.328 Arrow on top face of anti- ‘*ﬁnlm block indicates direction of

fitting

41 Unboit and remove the clutch assembly from the flywheel.
42 Unbolt and remove the flywheel.

43 Release the tension, and then remove the aitemator drivebeit.

44 Unscrew the bolts, release the ciips, and take off the upper and
lower camshaft toothed belt covers.

45 Using a spanner on the crankshatft pulley bolt, tum the crankshaft
in the normal direction of rotation until the drilling in the injection pump
flange (CAV) or the recess (Bosch)is aligned with the drilling in the pump
housing. This indicates TDC on Nos 1and 4 pistons.

46 Remove the camshaft beit tensioner and spring. A Ton bit will be
required for the spring bolt. Take off the camshatt drivebelt.

47 Unboit and remove the crankshaft pulley vibration damper. To
prevent rotanon of the crankshatt while unscrewing the bolt, screw two
boits into the flywheel mounting flange. and place a long lever between
them (photol

48 Remove the injection pump belt tensioner and its spring. and then
take off the crivebelt.

49 Using a Torx bit, remove the camsnaft beit idler puiley.
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3C.47 Method of locking crankshaft
50 Unbolt and remove the camshaft belt sprocket, but only unscrew
the outer bolts.

51 Unbolt and remove he belt cover backing plates.

52 Unscrew the three boits and remove the fuel injection pump belt
sprocket.

53 Detach the leak-off pipes from the injectors and the injection
pump.

54 Disconnect the pipes from the injectors and the injection pump.
Cap the openings 1o prevent the entry of dirt. Lift the pipe assembly
away.

55 Disconnect the fuel ine from the fuel fiter.

56 Unbolt and remove the injection pump bracket.

57 Extract the Torx screws and remove the fuel injection pump,
complete with fuel line.

58 Unbolt and remove the aiternator, with its adjuster link
53 Unboit and remove the altemator bracket.

60 Puil off the crankcase ventilation system hoses from the camshaft
cover. cylinder biock and et manifold.

61 Remove the fuel filtér with its bracket. and the engine lifting eye.
82 Disconnect the vacuum pump oil retum hose from the cylinder
block. and then unscrew e two boits and remove the vacuum pump
from the cylinder head.

63 Disconnect the cooiant hoses from the coolant pump and ther-
mostat housing.

64 Unboit and remove the thermostat housing.

85 Unscrew the fuel inecors. using a deep socket

66 Extract the heat shecs. These should be renewed on reassembly.
67 Disconnectthe glow ouq wiring loom and unscrew the glow plugs:

68  Unscrewt

he three bo™s and Lake off the camshaft cover and gasket.

69 Unscrew and remove the cyinder head bolts in the reverse
sequence o tigntening (reer 10 Fig 1.13, Chapter 1}

i ol il

3C82 No 12 Tonx socket and big-end bearing cap bolt

70 Remove the cylinder head and gasket.
71 Unscrew and discard the oil filter.

72 Unscrew the four bolts and remove the oil pump from the cylinder
block.

73 Unscrew the bolt and remove the auxi

shaft sprocket.

74 Remove the three bolts and take off the auxiliary shaft oil seal
carrier with seal.

75 Unscrew the auxiiary shaft thrustplate botts, and withdraw the
shaft with thrustplate.

76 Unbolt and remove the coolant pump.
77 Unscrew the sump pan bolts, and remove the pan.

78 Remove the beit sprocket from the crankshaft, using a pulier.if
necessary.

79 Using a Torc,bit. remove the angine front plate screws and
withdraw the plate.

80 Unbolt and remove the crankshaft rear od seal carrier.

81 Invert theengine. and unboit and remove the oil pick-up pipe and
bracket.

82 Check that the bg-end beaning caps and connecting rods are
marked 1 to 4, from the camshat beit end of ne engine. Using an
intematly-spiined Torx socket. unsétew the big-end bearing cap boits
and remove them (photo)

83 Withdraw the prsion rod assembiies out of *he top of the cyhinder
biock.

84 If the onginal sheiss are 10 be used 3qain keep them taped to their
respective caps or 10

85  Unboit the main beanng caps numbered 1 135 from the camsnaft
beit end of the engine: and remove them if the orgnal sheils are 10 be
used again. keep them *aped 1o thgif espective caos.

86 The piston-cooiing o jets are iserted into the cyhinder biock
Projecting upwards from Nos 1 10 & main bearngs. These must be
removed if the lubricating system s ta be effect-ely and thorougnly
cleaned at overhaul see vour local Ford dealer or «~aine reconditioning
speciatist for detais. 3

3

i
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PART D: ENGINE OVERHAUL, REASSEMBLY AND
REFITTING

Examination and renovation - general
Refer to Chapter 1, Section 26.

Engine components - examination and renovation
Refer to Chapter 1, Section 27.

Engine reassembly - general
Refer to Chapter 1, Section 28.

Engine - complete reassembly

1 Position the block so that access to the bottom end is clear, and then
wipe clean the main bearing shell seats in the block. Do not forget to
check that the oil jets are clear and securely refitted.

LH=IL

2 Fit the bearing shells to the crankcase, noting that No 1 is of
twin-shell type, with a lubrication groove in each sheil All the other main
bearings incorporate a lubrication groove in the crankcase sheil only.

3 Fitthe plain shells into the bearing caps.

4 Fitthe thrustwashers on both sides of No 3 main bearing, o that the
oil grooves are visible.

30.9A Pushing o pick-up pipe into crankcase hoie  note O-ring seal 3D 98 Tightening oW pick-up pipe bracket boit
(arrowed)
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3D 13A Crankshaft inner sprocket showing O-ring seal (arrowed)

5 Lower the crankshaft into place and oil the journals. Locate the main
beanng caps with thew sheils. o that thewr numbered position i correct,
and the tnanguiar mark has its apex towards the camshaft beit end of
the engine. No 1 cap must be flush with the biock.

6 Screw in new main beaning cap boits (ightly oiled), and tighten to
the specified torque (photos).

7 Measure the cranksnaft endfioat by levenng the crankshaft back
and forth, and using feeier biades ora dial gauge. If the endfioat is not
within the speced imes. then cismantiing must be carried out. and the
thrustwashers changec for ones of aiferent thickness.

8 Fit the pistons.connecting rods in thes correct cylinder bores, as
descnoed in Crapter | Section 13 Tighten the big-end beanng cap
boits 25 specte

3 Fit the of pek-up S0 and bracket. Make sure that the O-ring is
correctly seated (photcs

10 Using a new gasket. £t the crankshaft rear oil seal retainer. with a
\ew Ol seal. Make sure nat the retaer s flush with the edge of the
cvinger block Grease ime seal s iphotol.

11 Using a new gasket. 1 the engme front plate, making sure that its

3D.13C Fitung cranksnat outer sprocketdamper assembly
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3D.18C Auxiliary shaft oil seal retainer with instader removed

3D.188 Tightening auxihary shaft od seal retainer bolts
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30.248 .. thermostat seal ring ...

3D.24C ... and refit the cover

edge s flush with the edge of the cylinder biock, and that the vibration
damper 15 centred in the nole in the plate (photo)

12 Draw a new crankshaft front oif seal into place, using 3 suitable
prece of tubing and the wibration damper centre bolt as an instaler.

13 Fit the drivebeit sprocket fully onto the front of the crankshaft,
making sure that the positioning dowel engages correctly, and that the
0-ring seal is in good condition. Fit the vibration damper pulley. engag-
ing the vee in its cut-out. Tighten the fixing bolt to the specified torque
{photos!.

14 Fit the sump pan and its gasket. as descnibed earber in this
supplement

Using a new gaske”. * 1 the caokant pump (ph

16 O the bearings. ana fit the auxiiary shaft (photol.
17 Fathe thrustplate o that the od grooves are visible (photol
18 Fit a new auxihary snaftod seal assembly, which s supphed

compiete with a retainer. A plastic instaser is provided, 1o prevent
damage 10 the oil seal Iips 3s t is pushed over the step on the snaft, but

3D.24D Lower end of the dipstick guide tube

%/

3D.24E Tightening dipstick quide tube upper bracket boit
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insulating tape will serve as an ahternative. Grease the seal lips before
fitting the retainer plate (photos)

19 Fit the oil pump as described in paragraph 81 of Part B.

20 Smear oil on the sealing ring of a new oil filter and screw it on
hand-tight.

21 Check the piston protrusion, select a cylinder head gasket. and fit
the cylinder head as described earfier in this Section, and after reference
to Chapter 1. Sections 18 and 29. Remember that no subsequent
retightening of the cylinder head boits is required

22 Screw in the glow plugs and connect the wiring, with the black
coiled end towards flywheel.

23 Fit the fuel injectors, using new heat shields. Tighten the injectors
10 the specified torque

24 Using a new gasket, fit the thermostat housing, and assemble its
component parts. Fit the dipstick guide tube (photos).

25 Fitthe coolant hose 1o the coolant pump, so that the white mark on
the hose is aligned with the cast mark on the pump.

3D.28A Fitting the fuel injection pump

26 Connect the coolant distribution pipe, and then push it into its
spring ciip on the side member.

27 Fit the altemator bracket, the alternator and' adjuster strap
(photos)

28 Fit the fuel defiector, fuel pump and bracket (photos)

29 Connect the fuel injection pipes, and aiso the leak-off pipes
(photos).

30 Fit the vacuum pump (using a new O-ring seal) in the following
way. Screw in the lower bolt, fit the pump, and then screw in the upper
bolt. Tighten both boits equally. Connect the ol return hose (photos).

31 Fitthe fuel flter, bracket and engine lifting eye to the cylinder head
{photo).

32 Connect the fuel outlet hose to the fue filter (photo).

33 Fit the toothed belt backing plates (photo).

34 Fit the camshaft sprocket and bekt tensioner, and also the idler
sprocket (photos).

3D.288 Fuel injection pump rear bracket
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3D.308 Vacuum pump o retum hose 3D.31 Bosch fue filter
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3D.34C Tightening idier sprocket Torx boit 3D.35 Toothed belt lower side cover
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30.388 Tightening auxiiary shaft sprocket boit. Note oil filter strap
wrench used 10 prevent rotation of sprocket

35  Fitthe lower side cover (photo

36 Fit the injection purmo sprocket.

37 Fit the imection pump beit tensioner, locked in its retracted
pOsition (photo)

38 Fitthe auxiary snaf: sorocket, making sure that the locating dowel
s cormectly engaged (photos)

wer beit covers, making sure that the drivebeit
N the water pump 1s secure by applying thread-

“ermator dnvebett :Section 4 of this Chapter.

42 Locate the engine rzar plate on its dowe's (photol

43 Fit the flywneel, using new bolts. and tightening to the specified

s et
30.42 Engine rear plate (amowed)

torque. The flywheel can only be firted in one position, as the bolt holes
are offset (photos)

44 Fittheciutch assembly, rememobering to centralise the driven plate.

45 Check the vaive clearances and adjust if necessary, as described in
Chapter 1 with reference 10 paragrapn 1, Section B of this Chapter.

46 Fit the camshaft cover, with 2 new gasket iphotos).

47 Reconnect the crankcase vent4ation system hoses (photos).

48 Fit the exhaust manvoid, with 2 new gasket
49 It is recommended that the lastic upper section of the inlet
manifold is fitted after the engine 5 i the vercie, but cover the iniet
OIS oW, 10 prevent the entry of <t

Engine - refitting to transmssion

50 Offer the transmission 1o the engine. rocking it slightly until the
focating dowels engage futy. Do ot ailow the weight of the transmis-
510N 10 hang upon the input shaft once it 1s engaged in the clutch.
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3D.47A Crankcase vent hoses 30.478 Crankcase vent hose at camsnaft cover
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3D.56A Bearer for transmission flexible mountings (Fiesta)
51 Refit and tighten securely the engine-to-transmission bolts.
52 Bolt on the starter motor and bracket.

53 Bolt on the fivwheel cover plate fwhere fitted) and
mounting. if remaved.

@ right-hand

Engine and transmission - refitting

34 With the front of the vehicle raised and securety supported, piace
the engine/transmission on a suitable troliey, and siide t under the
engine compartment (photos),

55 Attach a sutable host. and carefully it the enginetransmission
unti the right-hand mounting bolts can be inserted.

36 Reconnect ine engine and transmussion mountings. On the Fiasta
Todel boit the :ransmisson flexibie mounting 1o the bearer. then boit
e bearer 10 e Dody ‘photosi. On Escort maodels, reconnect the
nght-hand engine mounting strut

57 As s00n as the engine transmission is secure. remow
gear.

e ifting

38 Reconnect e gearchange stabiiser 1od “3 the transmission.
noting the location of the piain washer photol,

30.568 Bearer bolts at towing hook end (Fiesta)

59 Reconnect the gearchange rod. To do ths, have the lever inside
the vehicie. and the transmission selector rod, » dth gear. Insert a thin
rod through the cut-outs in the plastic housing below the gear lever,
under the vehicle. The rod shouid be inserted with its end inciined
UPWards, 5o that it passes through the hole i the lever dog, and then
pulied to the honzontal position (photol.

80 _Siide the gearchange rod ctamp over the joint, and then tighten the
clamp pinch-bolt (photo),

61 Check that all gears can be selected.
52 Connect the electricat leads 10 the starter motor (photo).

63 Connect the leads to the aitemator (photos.

>4 Fit the drveshafts as described in the appropriate workshop
manual for your venicle. *Aake sure that the cummy shafts have been
‘=moved from the transmssion.

65 Fitthe roadwheels.

56 Reconnect the exhaust downpioe 10 the manifold, and the front
sCtion. of the compiete exnaust system, 10 its rubber hangers (photo),

67 Refit the radiator and boit the fan assembly into position 1f
emoved), and reconnect the winng piug.
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3D.58 Gearchange stabiliser rod - note location of the plain washer 3D.59 Locking rod (arrowed) to hold gear lever in 4th gear
(arrowed)

3D .60 Gearchange rod joint and clamp 3062 Starter motor connections

3D.63A Alternator connector plug

3D 638 Alternator connector plug retaining spring ch (arrowed)
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30.66 Always renew gasket when reconnecting exhaust downpipe to 30.69 Coolant distribution pipe in clip
manifold

3D.72A Connecting the brake servo hose 0 the vacuum pump 3D.728 Connecting the brake servo nose 10 the servo
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)

3D.76 Connecting the throttie cable
68 Connect the coolant hoses, the heater hoses and the expansion
tank hoses to the cylinder head and thermostat housing.

69 Where applicable, reconnect and ciip the metal coolant distnbu-
tion pipe (photo).

70 Connect the clutch operating cable (photo)

71 Connect the speedometer cable 1o the transmission (photol

72 Connect the vacuum pipe from tne brake servo 10 the vacuum
pump (photos)

73 Connect the fuel inlet and return noses

74 Connect the transmission earth str

75 Connect the electrical leads to the foiowing (photosi:

Od pressure switch

Coolant temperature switch

Fuel injection purmp tuel shut-oft so.encid and cold start device
Glow plug teed

Radiator tan thermoswitch

3D.758 Coolant temperature switch (arrowed) and cable on thermostat
housing (Fiesta)

3D.79 Alternator rear cover

76 Connect the throttie cable (photo).

77 Using new sealing rings. bolt on the plastic upper section of the
inlet manifoid.

78 Fit the ar cleaner casing, the filter element and iid, and connect the
airinlet hose.

79 Fit the protective cover to the rear of the aitemator (photol.
80 Suppont the vehicle on 3 workshop, or substantial hydraulc or

screw type jack placed under the front mounting pont and remove the
axle stands.

31 Lower the vemicle & und

82 Fill the engine and transmssion with the specified quantities and
grade of od (photo).

83 Fill and bleed the cooting system. as described in Chapter 2
84 Reconnect the battery

85  Refit tne bonnet and connect the washer tube.
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Engine - initial start-up after overhaul

86 The operations are as described in Chapter 1, Section 32. The fuel
system can be primed, and ar bled out 1as much as possible) as
described in Part A of Section 5.

4 Cooling system 18litre engine

Coolant renewal - general

1 Ford now recommend the use of ther Motorcraft Super Pius 4
antifreeze and state that if it is used in the recommended concentration,
unmixed with any other type of antifreeze or additive, it can remain in
the system for a maximum period of four years before being renewed.
At that time the system must be drained and thoroughly reverse-
flushed before the fresh coolant mixture 1s poured in.

2 This time interval is correct at the fime of writing, but may be
extended in the future only for vehicles which have been properly
serviced as outlined above; see your local Ford dealer for the latest
recommendation.

3 Owners whouse any other type of antifreeze should continue to use
the interval given in Routine maintenance at the front of this manual

Radiator fan and motor - removal and refitting
4 The fasteners securing the fan shroud to the radiator vary slightly
according to model.

5 On Fiesta models, the shroud is secured by a single bolt at the top
and by pegs inta locating slots at the bottom iphotos.

6 On Escort/Orion models, the shroud is secured by two nuts at the
top and by clips on the radiator at the bottom.

Radiator - removal and refitting

7 On Fiesta and early EscortOrion modeis radiator removal and
refitting is essentially as described in Section 3 of Chapter 2; note the
differences (where applicable) outtined in paragraphs 5 or 6 above and
paragraph 8 below.

8 On all EscortOrion models, note that the hose from the coolant
expansion tank must iso be disconnected before the radiator can be
removed.

9 On the revised (September 1990-0nj range of Escort/Orion models,
note that the radiator is now secured by rubber mountings at the top
2nd bottom, the bottom mountings being clamped by a support bracket
that is bolted 1o the body from underneath. To remove the radiator,
proceed as follows.

458 . unscrew top mounting bolt 45C ... and withdraw fan and shroud from bottom mounting pegs
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10 Drain the cooling system (Craoter 2\

11 Remove its retaining screw 3nd unciip the air cleaner intake duct
from the air cleaner assembly anc tne body.

12 Remove the radiator fan and shroud as described in Chapter 2,
noting the differences outlined in saragraph 6 above.

13 Disconnect all three coolant ~oses from the radiator, taking care
not to damage its unions as notec  Chapter 2.

14 Rase the front of the vehicle 37d support it securely on axle stands
placed 2t ine points shown in the scoropriate manual for petrol-engined
modeis.

15 Working underneath the vemicle, unbolt the radiator support
bracket. if the mounting bolts camnot be reached, remove the splash
shield from the radiator by drilling cut the eight securing rivets (note that
this will have to be done anyway * the radiator is to be renewed).

16 Pull the radiator downwards out of its top retaining lugs and
withdraw 1t from under the vehce. If the radiator is to be renewed,
remove the splash shield, support bracket, rubber mountings and side
deflectors.

17 Refitting is the reverse of the removal procedure, referring to the
notes outhned in Section 9 of Crapter 2. If the splash shield was
detached, refit it using new rivets.

Auxiliary drivebelt

General

18 The aiternator, located i the front right-hand corner of the engine
~_companment, is driven from the crankshaft pulley by a flat ‘polyvee'-

type of arivebelt

19 With the alternator pivoting on a mounting bracket bolted to the
cylinder block, its drivebelt is tensioned either by a conventional
arrangement (slotted adjusting nx) or. on all models built after May
1931 (buiid code LM), by a rack-and-pinion system.

20 Therack-and-pinion system can be fitted to earlier 1.8 litre models,
if the crvebeit is thougnt o be nossy or. if it is thought to have worn
excessively and difficuity is experenced in adjusting it correctly. See a
local Ford dealer for detais.

Fig 87

details

and dri i
models with power-assisted steering (Sec 4)

A Adyuster link-to-mounting
‘bracket bolt (and nut)

8 Atternator pivot bolts and nuts.
C  Adjuster centre lockbolt

checking for signs of cracks, spitting and fraying, o for signs of wear or
damage such as glazing (shiny patches) or separation on the belt phes.
Renew the belt if wom. or damaged and check the condition and
security of the pulleys, the mounting bracket and adjuster components
and their fasteners.

26 To renew the belt, unclip and withdraw (where fitted) the plastic
fuel deflector from the altemnator mounting bracket. Slacken the wo
pivot boits and nuts < Mhe 10p of the siternator, then the adjuster fink
bolts and nuts— where rack-and-pinion adjustment is fitted, siacken the
adjuster s centre lockboit.

27 Move the altemator towards the engine until the drivebeit can be
Siipped off the pulleys - where rack and-pinion adjustment.is fitted.

21 Onmodels with power-assssted Steering, the pump and or

rotate the nut anti-<c

are both mounted on a bracket that s baited 10 the cylinder block and
driven (from the crankshaft puliey) by the same flat ‘polyvee™type of
drivebelt. drivebelt adjustment :s by the rack-and-pinion system
(Fig. 87

Preliminary operations all modets

22 Before any drivebeit servicing operations can be undertaken, ade-
quate access must first be gained by jacking up the front nght-hand side
of the verucle and supporting it on axie stands placed at the ponts
shown in the appropriate manuatfor petrol-engined models. Disconnect
the battery earth (negative) lead.

23 The'splash shield andior cover protecting the and ad-

28 Fit the new drivebelt, ensunng that it is routed correctly and
settled in the pulley grooves, then tension the drivebelt as described in
the reievant sub-Section below.

Alternator only - slotted-fink adjustment

29 To check the drivebeil’s lension Ford recommend the use of a
tension gauge, but state that the procedure outlined in paragraph 8 of
Chapter 2, Section 11, will serve a5 an acceptable substitute if a tens.on
gauge is not available.

30 Proceed as described in Chapter 2. on tightening the altemator

juster components Must now be removed. On all models there should
be either 3 cover immediately over the aiternator pulléy. secured by
three borts (or Plastic quarter-tum fasteners) screwed vertically into the
mmm.mnsunmms«meanylmwual the
right-hand end of the engine or 101 nner wing panel; O soMe modets.
both cover shield(s) may be fitted. On F 2sta models (Escort Onon as
well, Gepending on the task to be c3rmed out and the tools avaiable) the
front »ant-hand roadwheel and e wneel arch iner should aiso be
remaved  refer 10 the appropriate manual for petrol-engined models.

28 The method of drvebelt awstment s easiy identifiable from the
accompanying photographs and -ustranions: proceed according to the
relevant sub-Section below.

Drivebeit check and renewal - ail models
25 Once the dnvebeit and adiuster components are fully accessible.
rotate e crankshalt as necessary to mnspect the fuil length of the beit

tighten first the hink bolts and nuts, then the alterna-
tor pivot botts and nuts (dnveoet end first), noting the 1orque wrench
settings specified in this Chapter (photo).

31 Oncompletion. refit ail other components removed and reconnect
the battery.

Alternator only _rack-and-pinion adwstment

Note: /s procecure *=quires ire use of 3 t0rque wrench (preferacly
two) and a 22 mm Crow 1001 Jeaptor

Note that there 1s PO Check as such of the drivebelt's tension fexcept by
tension gauge, i required to check the aguster’s operation) _ the terson
checking and adjusting procedures are one and the same. 4s Gescrioed
Dbelow.

32 Slacken the two pivot boits and nuts at the 10p of the alterrator.
then the adjuster link-1o-mounting bracket bolt and nut and finaily the
adyuster s centre lockboit (photol.
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430 Alternator mountings and drivebelt adjustment ~ aiternator only,
slotted-link adjustment

33 Using a torque wrench with a crowfoot adaptor, tighten the
adjuster nut to the torque setting appropriate 10 the dnivebelt's condi-
tion. This will cause the adjuster nut 10 rotate clockwise o that, with its
pinion teeth engaging the adjuster link’s rack teeth, the aiternator will be
moved automatically 1o the appropriate position for correct drivebelt
tension.

34 Whie mantaining the pressure on the nut. tighten securely
{preferably using a second torque wrench 1o tighten the boit to the
setting specified) the adjuster's centre lockbolt (photo).

35 Tighten to their specified torque wrench settings first the adjuster
link-to-mounting bracket bolt and nut. then the alternator pivot bolts
and nuts (drivebelt end first).

36 Refit all other components remaved and reconnect the battery,

Alternator and power-assisted steering pump

Note: Thus procedure idealty requires the use of a torque wrench (prefer-

ably twol and a 22 mm crowfoot adaptor.

Note that there is no ‘check” as such of the drivebelt’s tension lexcept by

tension gauge, advisable if 2 torque wrench s not used o set the acustor)
the tension checking and adjusting procedures are ane and the same, as

described below

434 Hold adjuster nut as specified torque setting using orque wrench
and crowtoot adaptor. then t.ghten adjuster centre lockboit

4.32 Alternator mountings and drivebeit adjustment - altemator only,
rack-and-pinion adjustment

A Adjuster link
B Adjuster nut

C  Adjuster centre lockbolt

37 Slacken the two pivot boits and nuts at the top of the altemnator,
then the adjuster link-to-mounting bracket boit and nut and finally the
adjuster's centre lockboit

38 Using a torque wrench with a crowfoot adaptor, tighten the
adjuster nut to the specified torque setting. This wnil cause the adjuster
nut to rotate clockwise so that, with its pinion teeth engaging the
adjuster link’s rack teeth, the alternator will be moved automatically 1o
the appropriate position for correct drivebeit tenson. While maintaining
the pressure on the nut. tighten securely (preferadly using a second
torque wrench 1o tighten the bolt to the setting soscified) the adjuster's
centre lockboit

39 Ifthe necessary torque wrenches) and adaptor are not available or
cannot be used because of poor access, tighten me adjuster nut using
an ordinary spanner until one of the nut’s pinion ‘seth engages in the
centre groove (the eighth from either end) of the adjuster fink's rack,
then securely tighten the centre lockboit (Fig. 8.8, ' this method is used.
the drivebelt's tension should be checked as soon as possible with 2
tension gauge and adjusted accordingly: the expected readings being
given in the Specifications Section of this Chapter.

#.22833

Fig 88 A g /power. g pump
drivebelt (Sec 4)

A Aduster nut
8 Aduster centre lockbolt

€ Aduster rut pirwon tooth
engaged wrth adyuster link rack
centre grogve
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4.58A Clean mating surfaces thoroughly before refitting water pump

40 Tighten securely, to their specified torque wrench settings if
possible, first the adjuster link-to-mounting bracket boit and nut, then
the alternator pivot bolts and nuts (drivebelt end first).

41 Refit all other components removed and reconnect the battery.

Modified coolant expansion tank hose

42 If at any time, symptoms are encountered in the cooling system
which lead you 1o suspect 3 blown cylinder head gasket or even a
cracked cylinder head, and a compression test indicates that the engine
is sound. a modified hose is available to solve the problem.

43 Available through your local Ford deliver, the hose replaces that
which runs from the thermostat housing to the coolant expansion tank
and incorporates a restrictor at the thermastat end.

44 To fit the modified hose, slacken the clips at each end and
disconnect it from its unions; if you work quickly, there will be no need
1o drain the system. Renew the clips  necessary.

45 Fit the modified hose, restrictor next to the thermostat, and secure
it with the clips, then top up the coolant expansion tank 10 the MAX"
mark. Start the engine and run it up 1o normal operating temperature as
described in Section 6 of Chapter 2, 10ppig up the level f required. if an
airlock is thought 1o have occurred. use the top hose bieed screw to
purge out the trapped air

Water pump - removal and refitting
46 On the 18 litre engine. the water pump is driven from the back of
the camshatt drivebeit. Note that Ford d that the d s

4585 Asgn whits peint mark on hose wth U casting’s raised rib as
wn

52 Carefully slacken the tensioner pulley adjusting bolt and remove
the tensioner spring, then swing the pulley upwards and retighten the
bolt.

53 Unbolt and remove the tensioner spring bracket, noting that the
two bolts also secure the water pump.

54 Unscrew the drivebelt cover spacer stud, then unscrew the two
remaining pump securing bolts and withdraw the water pump.

55 Remove the pump gasket and carefully clean the cyfinder biock
mating surface, aiso that of the pump, it is to be refitted.

56 Note that a worn or damaged pump cannot be reconditioned: it
must be renewed complete. Check the condition of the coolant hoses
and clips, renewing them if there is any doubt about their condition.

57 Obtain a new camshaft drivebeit: this must be renewed as a
matter of course whenever the water pump is renewed. Considering the
amount of work required 10 renew the drivebeits. and the fact that they
must be renewed anyway if liquids such as coolant, oil or Diesel fuel are
allowed to contaminate them, owners are advised 1o consider renewing
both drivebeits on a precautionary basis whenever the pump is dis-
turbed.

58 Onrasssembly, fit the gasket 1o the pump mating surface and offer
up the pump 10 the cylinder biock. Engage the coolant hose on to the
pump union, ensuring that the hose's white paint mark aligns with the
raised b on the pump casting (photos).

renewed whenever the water pump is renewed. To renew the pump,
proceed as follows.

47 Start by camying out the (apphcable) preliminary dismanting
procedures described in paragraphs 2 0 5 of Section 3, Part B

48 Drain the cooling system, disconnect the expansion tank hoses
and the coolant hose from the water pump: note the white aint mark on
the hose which should be augned with the Guide mark on the Sumd
casting on refitting (Chapter 2).

49 Remove the camsnatt drivebeit as described in Secton 2. Pan Bof
this Chapter.

50 Using a Torx bit, unbolt and remGve the idler puiley

51 Unscrew the two bolts next 10 the injection pump sorocket wiich
secure the dnvebeit backing plate, then withdraw the backing plate.

59 g that the spring bracket is correctly located, refit
the pump's four retaining boits and tighten them to thes specified
torque wrench setting, then tighten securely the coolant hose clip.

60 Applying one or two drops of a thread-locking compound (Ford
recommend Loctite 242) 1o 1ts threads, refit the drivebelt cover spacer
stud, tightening it 10 its specified torque wrench setting.

61 Refit the drivebelt backing plate. tightening only loosely its Two
bolts at this stage.

62 Slacken the tensioner pulley adusting bolt. refit the tensioner
spang, then swing the pulley until the spnng is fully compressed and
retighten the boit.

63 Check that all timing pegs are fully engaged in the cranksnaft ana
the camshaft and fuel injection pump sprockets. siacken the camshatt
sprocket boits and fit the (new) camshaft drivebelt so that the sprocket
bolts are in the middle of their siots.
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4.66A Refill cooling system ..

64 Refitthe dier pulley, tighteningits Torx bolt to the specified torque
wrench setting. then tighten securely the backing plate bolts.

85 The remainder of the procedure is as described in Part 8 of Sec.
tion 3 of this Chapter, paragraph 17 onwards.

68 When all disturbed components have been correctly refitted and
adjusted (where applicable). efil the cooling system, start the engine
and run it to normal operating temperature, then switch off and allow it
o cool down (photos). Inspect the engine for coolant leaks and rectify if
required, then top up the system.

4.668 ... and bleed out trapped air at top hose bleed screw

renewed i there is the shightest doubt about their condition. On
reassembly, carefully ensure that all seals are comrectly located and that
Mmm&smﬁmwwtrghrmutmymﬂwmw
to be drawn into the system =z

1.6 litre engine - early-type Bosch (separate element) filter
5 Refer to Chapter 3, Section 4. If no fuei emerges at first, use the
Pprocedure given in paragraph 10 below. ,

1.6 litre engine - later-type Bosch ('spin-on’ cartridge) filter
6 Disconnect the battery earth lead.

.+ Inmilionmukhqthepmwnmwmmmchwhd

S Fuel and exhaust systems

PART A: ALL MODELS

1 Tmm-mmmmwh-mmmm
mlmmwmumwdmm
2 ummmhmnmumhwumuv
Nolmmelhmmmhu_mmwbwmm
NMMMGIMMMMM‘MM

4 Use the accompanying photogramphs.
nmmmur«mm*nnmm
below for details of the task 10 be unclertaken. 3

Draining water from the fuel fiter =

Note: Before starting any work on the fuel fiter, abtain 2 suitable
Container into which it can be rainect and place rags or simier matenial
under the filter assembly to catch any spillages. Do not allow Drese! fuel
10 jeak into the chutch belihousing or it wll contaminate the clutch driven

connect a tube to the drain spigot on the base of the fuel filter,
Place the other end of the tube in 3 clean jar or can.

ﬁ.ullmmuhmﬁna‘s“l;uﬁwmww

A Fueliniet hose
B Fueloutlet hose

C  Ventscrew
O Dramcock
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5A.14 CAV RotoDiesel fuel filter

A Water drain cock
B Hand-priming pump

8 Open the drain cock by unscrewing the knurled wheel.

C Fuel inlet hose banjo union
D Bleed nipple

9 Allow the filter to drain until clean fuel, free of dirt or water, emerges.
from the tube (approximately one-quarter of 3 pint/100 cc is usually
sufficient). Close the drain cock and remove the tube, containers and
rag, mopping up any spilt fuel.

10, as often happens, no fuel emerges on opening the drain cock,
slacken the vent screw on the filter head to allow sufficient ait into the
filter for fuel o flow. If this does not work, remove the fiter cartridge
(see paragraphs 21 10 25 beiow) and check it carefully until the reason
for the lack of flow can be identified and is cured. It is unwise simply to
p(nbelhe&liﬂeockwllhlmcedwwummsﬂmﬂwmlm
obstruction; the small seals in the drain cock may be damaged or
dislodged. Note that the system may require bleeding (see paragraphs
4810 51 below) if the vent screw is disturbed or the filter unscrewed.

11 On completion, dispose safely of the drained fuel and reconnect
the battery earth lead. Check carefully all disturbed components to
‘ensure that there are no leaks (of air or fuel) when the engine is restarted.

1.8 litre engine - Bosch clamp-fixing cartridge filter

12 Proceed as described in paragraphs 6 10 11 above, noting that on
this filter the vent screw is the single slotted. hexagon-headed) screw
on the top of the filter itself. Access 1o the fuel filter assembly may be
much improved on Escort-Orion modeis if the duct from the air cleaner
1o the inlet manifold is first removed.

1.6 and 1.8 litre engines CAV RotoDiesel filter

13 Disconnect the battery earth lead.

14 On Escort/Orion models with 18 litre engines, access 10 the fuel
filter assembly may be much improved if the duct from the air cleaner to
the inlet manifold is first removed (photo).

15 In addition to taking the precautions noted above to sosk up any
ﬂ!h&lwtmﬁmﬂ-t‘-‘wvmfm@mlmmd
the fuel filter. Place the other end of the tube in a clean jar of Can.

16 Open the drain cock sither by unscrewing the knuried
wheelthumbscrew or by using a spenner, as appropriate (photol.

17" Allow the filter to drain untd clean fuel, free of dirt or water,
emerges from the tube (approximately one-quarter of 3 pin100 cc is
m“kurm.(lﬂmmmmrem"ﬂ!ubl.wﬂrm
and rag, mopping up any spit fuel

18 I, as often happens, no fuel emerges on opening the drain cock,

5A.16 Draining water from CAV RotoDiesel fuel fiter - note use of
container (arrowed) to prevent spilage P

either operate the hand-priming pump to get fuel flowing or slacken the
bleed nipple on the filter outlet union to allow sufficient air into the filter
for fuel 1o flow. If this does not work, remove the filter element (see
paragraphs 34 to 40 below) and check the element and bow carefully
until the reason for the lack of flow can be identified and is cured. In
some cases, it would appear that the drain cock passage in the bowd was
never made on manufacture; in such cases, either the filter element
must be removed at each draining interval so that any water or foreign
‘matter can be tipped out of the filter bowt, or the necessary replacement
parts must be obtained 50 that the drain cock can be used as described
above. It is unwise simply 1o probe the drain cock with a piece of wire in
an attempt to clear the obstruction; the small seals in the drain cock may
e damaged or dislodged. Note that the system may require bleeding
{see paragraphs 52 to 55 below) if the bleed nipple is disturbed or the
filter dismanted. & o o %

19 On completion, refit the s cleaner duct f removed), dispose
safely of the drained fuel and reconnect the battery earth lead. Check
carefully all disturbed components 1o ensure that there are no leaks (of
air or fuel) when the engine is restarted. 5

Fuel filter (elerment) renewal T Enth

Note: Before starting any work on the fuel filter, wash or wipe Clean the
filter assembly and the area around & removing af traces of dirt from the
fiter’s components and its hose unions; & s essential that no dirt or other
foreign matter is allowed into the system. Next. refer to the note at the
beginning of the pn ib- and take, X ly
1o catch any fuel spilages. . ==

18 litrs engine - serly-type Bosch (separate slement) filter
20  Refer to Chapter 3, Section 4. =

1.8 litre engine - later-type Bosch (spin-on’ cartridge) filter
21 Drain the fiter as described in peragraphs 6 1o 11 above, but sllow
1o drain completely.

22 Usinga chainor strap wrench, unscrew the fiter cartridge from the
fiter head and remove it, taking care 10 spill as itte as possible of any
remaining fuel.
23 Check that both seals on the 1op of the new filter cartridge are
provided (as and
ensure that its drain cock is closed. Smear the sesis with clean fuel and
‘screw on the new cartridge, tightening it by hand only for as directed by
the manufacturer). W

24 Reconnect the battery earth lead and restart the engine.
Considerable cranking may be required to bleed the air from the system
{see paragraphs 48 10 51 beiow; o spare the battery, this time may be
reduced by filling the filter with clean fuel via the vent screw opening on
the filter head but, as noted above, it is essential that no dirt is

i AR s

A 1
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introduced into the system and that no Diesel fuel is poured over

vulnerable components when doing this.

25 Oncompletion, dispose safely of the old filter and the drained fuel.
Check carefully all disturbed components to ensure that there are no
leaks (of air of fuel) when the engine is restarted.

18litre engine Bosch clamp-fixing cartridge filter
26 Drain the filter as described in paragraphs 6 to 12 above. but allow
it to drain completely.

27 Note carefully the orientation of the fuel inlet and outiet hoses and
the filter vent screw. Clean them thoroughly (see note above) and obtain
new hose clamps and.or flexible hoses if the condition of those fitted is
in any way suspect.

28 Releasing the clamps with pliers, disconnect the fuel inlet and
outlet hoses from the fitr stubs. Plug or cap hoses and unions (o keep
fuel in and dirt out.

29 Slacken the clamp screw and withdraw the filter from its bracket,
taking care to spill s litle as possible of any remaining el

30 Fit the new filter to the clamp, aligning its stubs with the hoses as
noted on removal and observing any directional markings on the fiter.
Fit the new flexible hoses and/or clamps (if required), then connect the
hoses to the filter and fasten them securely with the clamps.

31 Tighten the filtermounting clamp screw, but be careful not to over-
tighten it (nominal torque wrench setting of 1.5 10 2.5 Nm/1 1o 2 Ibf ft
only), or the filter may be crushed. Check that the drain cock is closed.

32 Reconnect the battery earth lead and restart the engine.
Considerable cranking may be required to bleed the air from the system
(see paragraphs 48 10 51 belowl; to spare the battery, this time may be
reduced by filing the filter with clean fuel viaits vent screw opening but.
as noted above, it is essential that no dirt is introduced into the system
and that no Diesel fuel is poured over vuinerable components when
doing this.

33 Oncompletion, dispose safely of the old filter and the drained fuel.
Check carefully all disturbed components to ensure that there are no
leaks (o air o fuel) when the engine is restarted.

1.6and 18 litre engines  CAV RotoDiese filter
34 Drain the filter as described in paragraphs 1310 19 above, but allow
it to drain completely.

35 Support the filter bowl and unscrew the from the
filter head. Withdraw the filter bowd and the element, taking care to spill
as little as possible of any remaining fuel (photo).

36 Using 3 small mirror and a torch if necessary, check that all seais
are removed from above and below the filter element, from the

w-mmmmmcdh-mmmdnu-ﬁ
must be renewed as a matter of course before the filter is reassembled:
usuaily they will be suppiied with the new element.

37 Wipe clean the filter hcad and bowd. Check that the drain cock in
"wmlm”u“nﬂmm“m
located, then tighten  securey closed.

38 Ensuring that all seals are renewed. fitted as noted on removal and
are correctly located, refit the element 1o the filter head. followed by the
filter bow!, then ensure that the sesis above and beiow the element are
not distorted or dislodged as the through-bolt is refitted and tightened
securely.

39 Reconnect the battery earth lead, bleed the system (see
paragraphs 52 10 55 beiow, then restart the engine.

40 On completion, dispose safely of the oid filter and the drained fuel.
Check carefully all disturbed components to ensure that there are no
leaks (of air or fuel) when the engine is restarted.

5A.35 CAV RotoDiesel fuel filter

A Fuel filter assembly
mounting nuts

8 Fiter element retaining
through-bolt
C Fuel outlet hose banjo union

Fuel filter assembly - removal and refitting

Note: Before starting work, carefully read the notes at the beginning of
the previous two sub-sections concerning catching any spilt Diese! fuel,
checking seals, etc, and the need for cleanliness in general

18 litre engine - Bosch clamp-fixing cartridge filter
41 Proceed as described in paragraphs 26 to 33 above.

All other types

42 Drain the filter as described in paragraphs 5 to 11, or 1310 19 (as
‘appropriate) above, but allow it to drain completely.

43 Unscrew the fuel inlet and outlet hose banjo union bolts. Note
carefully the location of the copper seafing washers at each union, check
them meticulously for scratches or distortion and renew them if there is
mm-umm-mmmuwmmmm
keep fuel in and dint out.

v ithdra \Mﬁw
mmmmwﬂ-m-mdwmm

5 on tighten the ng nuts 1o the

torque wrench setting. # given. Ensure that the copper sealing washers
are located correctly on each side of each union and tighten securely the
union banyo bolts; agan. use the specified lorque wrench setting. i
given.

46 Reconnect the battery earth lead, bleed the system (see the
approprate below and, on 1.6 litre engines with the Bosch
System, the note in paragraph 24 above), then restart the engine.

47 On completion. check all disturbed components to
‘ensure that there are no leaks (of air o fuel) when the engine is restarted.
Bleeding air from the fuel system

Note: Before starting wort, carefully read the notes at the beginning of
the previous two sub-sections concerning catchng any spilt Drese fuel,
checking seaks, etc., and the need for cleaniiness in general.

Note aiso that the bleecng procedure vanes only according to the make
f system fittect detaw's are the same for 1.6 and 1.8 lire engines. The
valve fitted between ihe fiter and the pump on later 1.8 litre engines is
used at the factory only. to fil and bleed the system on production; it s of
ltthe value after that, but check regularty that it s vght! closed.

Bosch system

48 As this system is intended to be ‘self-bleeding’, no hand-priming
pumg or separate bieed screws/nipples are fitted.

L oaigecied o B e A AL Likeld



[image: image42.jpg]Chapter 8 Supplement: Revisions and information on later models 175

49 When any part of the system has been disturbed therefore, air
must be purged from the system by cranking the engine on the starter
motor until it starts; when it has started, keep the engine running for
approximately 5 minutes to ensure that all air has been removed from
the system. To minimise the strain on the battery and starter motor
‘when trying to start the engine, crank it in 10-second bursts, pausing for
30 seconds each time, until the engine starts.

50 Depending on the work that has been carried out, it may be
possible partially to prime the system so as to spare the battery by
reducing as much as possible the amount of cranking time required to
start the engine; refer to paragraphs 24 and 32 above.

51 If a hand-operated vacuum pump is available, this can be
connected tothe pump’s fuel retur union and used to suck fuel through
the supply lines and filter; this will obviously save the battery a good
deal of work. If along length of clear plastic tubing is used to connect the
vacuum pump to the injection pump union, it will be easier to see when
fuel emerges free from air bubbles. Do not forget to energise the fuel
shut-off solenoid by switching on the ‘ignition’, to position ‘II" so that fuel
can pass through the pump.

CAV RotoDiesel system

52 This system is fitted with a hand-priming pump, operated by
depressing repeatedly the black button on the top of the filter assembly.
If air has entered the system always purge it from the filter bieed nipple
first, then (if required) from the pump union and the injector pipes.
Always ensure that rags are placed underneath the bleeding point to
catch the spilt fuel; as noted above, Diesel fuel must not be allowed to
contaminate vulnerable components, especially the clutch, sitemator
and starter motor.

53 To bleed air from the system as far as the fuel filter, siacken the
bleed nipple on the filter outlet union and operate the hand-priming
pump until fuel emerges free from air bubbies. Tighten securely the
bleed nipple, mop up any spitt fuel and operate the hand-priming pump
untilincreased resistance s felt.

54 If air has reached the fuel injection pump, energise the fuel shut-off
solenoid by switching on the ‘ignition’ (to position ), siacken the
pump’s fuel returm union and operate the hand-priming pump until fuel
‘emerges free from air bubbles. Tighten securely the union banjo boit,
mop up any spilt fuel and operate the hand-priming pump until
increased resistance is feft. Switch off the ‘ignition’.

55 Finally, start the engine and keep it running for approximately §
‘minutes to ensure that al air is removed from the system.
“Almodels

56 I air has entered the injector pipes, siacken each union at the

contaminated, with all that used for fiushing. Most local authorities now
have oil disposal facilities or will be abie to advise how you can dispose of
waste fuel in a responsible fashion.

60 First drain and remove the fuel tank, flush it thoroughly with clean
Diesel fuel and use a torch to examine as much as possible ofits interior;
if the contamination is severe the tank must be steam-cleaned internally.
and then flushed again with clean Diesel fuel.

61 . Disconnect the fuel feed and return hoses from the injection pump,
remove the fuel filter (element) and fiush through the system'’s feed and
return lines with clean Diesel fuel.

62 Renew the fuel filter (element, refit the fuel tank and reconnect the
fuellines, then fill the tank with clean Diesel fuel and bleed the system as
described above. Watch carefully for signs of the problem occurring
again.

63 While it is unlikely that such contamination will be found beyond
the fuel filter, if it is thought to have reached the injection pump, the
pump may require cleaning: this is  task only for the local Bosch or CAV
RotoDiesel (as appropriate) agent. Do not attempt to disturb any part of
the pump (other than the few adjustments detailed in this manual) or to
clean it yourself.
64 The most common cause of excessive quantities of water being in
the fuel is condensation from the water vapour in the air. Diesel tanks
{whether underground storage tanks or that in the vehicle) are more
susceptible to this problem than petrol tanks because of petrol's higher

vapour pressure; its formation in the vehicle's tank can be minimised by
mmmlnm-mnummwm\gmm
regularly.

65 mw:mmmv-nnmwmunm
dmhmmmummu

66 nmwy‘lwl\dmm-ummmmabh
the source of the contamination, the owner or operator should be
advised: otherwise the risk of taking on contaminated fuel can be

ised by using only filling which have a good
tumover.
PART B: 1.6 LITRE ENGINE 3
UVRatoDaesd“ "Syﬂlm-w ~general & i
1 This system was fitted instead of the Bosch version used on earfier
models. The of the two are not

injectors and crank the engine until fuel emerges, then tighten

all unions and mop up the spilt fuel. Start the engine and keep it running

h-h-mn-m-nm-l.’n-n.qw

Fuel contarmination

7 l. at any time, sudden fuel filter m l-tn or
‘otherwise unsatisfactory engine performance should be traced 10 the

wdmmwmmmmml-mh

caused by the of various
hl\dhmﬁlnl’lﬁdmlmlwnmm
in significant ities, thew waste of steel

and other metalic components of the fuel system.

58 avehicle's fuel system s thought to be contaminated in this way,
immediately seek the advice of & Ford dealer or Diesel specialist
thorough and extensive treatment is required 1o cure the problem and
0 prevent it from occuImng again.

58 Note: /f you are considening treating the vehicie on a DIY bass, resd
carefully the Safety First! section at the front of this manusl and
remenmber that Diesel fuel is more imitating o the skin then petrol, aiso
that it is harmul to the eyes. Besdes the use of bamer cream to protect
exposed skin, consider using disposable gloves and eye

Ceean up as quickly as
tarmac surfaces by putting down plastic sheets or newspaper. Do not
re-use contaminated fuel; dispose safely of ail fuel that is thought to be

ummmwmm—nhm i

2 memm“ Bosch and CAV
Any fuel system ‘which is not. here is fully
coveredinChapter3., = 3 4

Injector 2 ;

3" The cifferances betwoen Bosch and CAV RotoDiesel type njectors
are shown in Fig. 8.10 :
Injoctor fuel pipes - - :
sizes. To identify a pipe, insert a new twist drifl of specified diameter into
the pipe bore.

Bosch pipe internal diameter: 20mm
CAV RotoDiesel pipe internal diameter: 2.5 mm
Fuel filter

5 The different fuel filters are shown in Fig. 8.12. The CAV filter
incorporates & hand primer on the upper casing.

6 Refer to Part A of this Section for details of filter servicing.

Fuel injection pump.
7 The CAV RotoDiesel fuel injection pump is identified by the two
large octagonal plugs on the side of the pump body (Fig. 8.13).
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(2
A
Fig. 8.1 Using a drill bit to check the bore diameter of a fuel injector Fig. 8.12 Showing differences between CAV RotoDiesel (A) and

{ Ppipe (Sec5) Bosch (B) fuel filters (Sec 5)

Nm-:smm-mhw'mtrwﬁmdm 1.6 litre.

Fig. 8.13 CAV RotoDiesel fuel injection pump (Sec 5)

Note: Fuel shut-off solenoid arrowed

kit il

b o R s i
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Fig. 8.14 dle speed and anti-stall adjustment - CAV RotoDiesel fuel
injection pump (Sec 5}

A Idle speedistop lever D Locknut
B Idiespeedadjustingscrew £ Anti-stall adjustment screw
C Locknut F  Throtle lever

CAV RotoDiesel injection pump - idle speed and anti-stall

adjustment

Note: A special (spacer] service tool (23-016) will be required for these
jons; if not this can be by the (careful) use of

spacers. - see Fig. & 16. See also Chapter 3, Section 5, paragraph 1.

8 Have the engine at normal operating temperature and check the idle
speed.

9 I the idle speed exceeds 910 rpm, slacken the idle speed screw
locknut (C in Fig. 8.14) and adjust the idie speed screw until the engine
idles 3t 880 £ 30 rpm. Tighten the locknut.

10 Insert a 2.0 mm thick spacer between the adjusting screw and the
idie stop lever 8s shown in Fig. 8.15. The idie speed shouid fall by
approximately 100 rpm. No change in speed indicates the need for
anti-stail adjustment; see paragraphs 12 10 18.

11 I the engine idle speed when originally checked was less than 850
pm, insert a 2.0 mm thick spacer between the adjusting screw and the
idle stop lever. If the engine speed does not alter, carry out the anti-stall
‘adjurgment described in paragraphs 12 to 18. If the speed afters when
‘the spacer is inserted, then the idle speed shouid be set to specification
28 described in paragraph 9.

Anti-stall adjustment

12 Make sure that the engine is at normal operating temperature. Fit
the special service (spacer) tool (23-016) or suitable afteratives, plus 3
1.0 mm thick feeler biade (to a total thickness of 4.0 mm) between the
‘anti-stall screw and the throttie lever (Fig. 8.16).

13 insert 3 3.0 mm thick spacer between the head of the idle speed
screw and the idle stop lever as shown in Fig. 8.15.

14 Release the locknut on the anti-stail adjustment screw. start the
‘engine and tum the anti-stall adjustment screw until the engine i diing
atbetween 900 + 100 pm.

15 Remove the 3.0 mm spacer and check that the idle sop lever

Fig.8.15 dle speed adjustment - CAV RotoDiesel fuelnjection
pump - insert spacer idie speed/stop lever and idle speed

between
adjusting screw at point indicated (Sec 5)
Note: Fuel return banjo union amowed

‘staiing continues. the anti-stall adjusting screw by no more than
one quarter of a tum clockwise. If slow decsleration is a problem, tum
the anti-stail adjusting screw (again, by not more than) one quarter of a

CAV RotoDiesel injection pump fuel shut-off solencid -
removal and refitting

19 Disconnect the battery and check that the ignition key is in the 0"
position, or removed from the ignition switch.

retums to make contact with the head of the idle speed screw.

then clean the

16 Remove the special service tool (23-016) or aiterative(si.

17  Release the locknut on the idle speed adjusting screw and tum the
screw until the engine idles at 830 + 30 pm.

18 Stalling and siow engine deceleration should not occur f the idle
and anti-stall adjustments have been correctly carried out. However, if

20 Dk the lead from the
‘exterior of the solenoid. ;
21 Using 3 deep socket or box spanner, unscrew and remove the
‘solencid from the injection pump.

22 Refitting is a reversal of removal, but use 2 new O-ing if the old
one is in anything but perfect condition. Tighten the 10 its
specified torque wrench setting.
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Fig 8.17 Disconnecting throttle cable from CAV RotoDiesel fuel
injection pump (Sec S

Unclip cable end from throttle lever pin (arrow), then unscrew bolt
(arrow) to release cable bracket from pump

/

7 CAV RotoDiesel injection pump - removal and refitting
23 The procedures are basically as described in Chapter 3, Section 8.
Note the following points during removat:

(a) According to the makers there is no need to drain the cooling
system or move the coolant vent hose

{bl There is no separate electrical feed 10 a cold start device
It is necessary to remove the alternator shield, when fitted

Id] It will be necessary to remove the pump rear support bracket
completely

24 Before refitting, drain the fuel from the pump i applicable) by
removing the lower of the two plugs in the side of the pump.

25  Before refitting the rear support bracket. set the pump timing as.
described below.

26 Prime a new pump with clean fuel via the fuel retum banjo
connection.

27 Before attempting 1o start the engine. prime the system as

MnPnAdmmmMnmumm

the engine is restarted.

CAV RotoDiesel injection pump - timing

28 rumm-ﬁ”-mc"pnmmum

ng fixture will be The TDC pin s in Chapter 1,

smm:numhn(rmmmn|mmmm

with i the radiator and cooling fan are.

access.

29 injection pump timing will only be required i the pump has been
removed and refitted. ummmmmmh—
been boltis itis
mmwnmmmnm.nm
mm:—ama—um-—mmﬁ-‘

30 nm-h—vwm‘wu—n*mmwn
or take off cover and shieid
mmmmwwmm”

31 Tum the crankshaft in 3 clockwrse direction until the injection
pump sprocket and front cover timing marks are in alignment.

32 Remove the lower plug from the side of the pump body. Be
prepared 1o catch any released fuel and prevent it from entering the
alterator.

33 Fit the TDC gauge pin into its hole. then fit the dial gauge and its
holding fixture to the fuel ingection pump.

Fig. 8.18 Checking CAV R:“:?'ng‘ﬁ: injection pump (static)

34 Tum the crankshaft clockwise until the Gl gauge stops moving
and then zero the gauge.

35 _Continue tuming the crankshaft until the crankshaft locks against
the TDC pin. The dial gauge should register 1.40 + 0.07 mm (0.055 +
0.003in).

36 I the gauge reading is outside the specified range, release the
pump mounting nuts and bolts and rotate the pump until the correct
reading is indicated on the gauge.

37 Now tum the crankshaft anti-clockwise unti the pump sprocket
and front cover marks aren alignment. Tighten the pump nuts and bolts.

38 Repeat the operations described in paragraphs 34 and 35 to check
the setting.

39 Remove the dial gauge, holding fixture and TDC pin. Refit the plug.

40 Fit the plastic fuel and
cover where applicable.

Glow plug relay (October 1986 on)
41 As from October 1386, a modified controfier relay has been fitted
to increase glow duration at cold starting.

drivebeit

42 Earfier models may be fitted with the later type relay if cold starting
is a problem, this assumes that injection pumg timing and all other
factors (starter motor, fuel supply, etc.) are in order.
Draining water from fuel filter
43 Referto Part A of this Section.

g
44 Refer to Part A of this Section.
Fuel filter assembly - removal and refitting
45. Refer o Part A of this Section.
Bleeding air from fuel system
46 Refer to Part A of this Section.
PART C: 1.8 LITRE ENGINE
Air cleaner element - renewal
1 Open and support the bonnet. On Fiesta models. disconnect the air
intake duct from the mandoid (photol.
2 Release the air Cleaner cover retaining clips and where applicable,
undo the cover retaining screw. Lift the cover from the main body to
allow access to the ai fiter element (photol.

3 Take out the air cleaner element and discard 1 hotos).

s O 5 61
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SC.7A Air cleaner casing nut (arrowed) (Fiesta) 5C.78 Air cleaner casing nut (arowed) (Fiesta)
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5C.8A Releasing the air cleaner casing from a fixing stud (Fiesta)

4 Wipe out the new casing and fit the new element into position.
5 Refit the cover and connect the air duct.

Air cleaner casing - removal and refitting

6 The location of the air cleaner unit is dependent on model, but will
sither be on the right or left-hand side of the partment. The
removal procedures for both are much the same Riie and support the
bonnet. loosen the rétaining ciip(s) and detach the air intake duct and the
air outlet duct {to the manifold) from the air cleaner casing.

7 Unscrew the air cleaner securing nuts (photos).

8  Disengage the casing from the fixing studs and withdraw it from the
vehicle (photos).

9 Refitin the reverse order of removal.

Idle speed - adjustment

Checking alt

Note: Refer first to Chapter 3, Section 5, paragraphs 1 t0 3. The pump's
adjustments should only be disturbed if the ile speed is unrelisbie, or
significantly above or below the specified range.

Adjustment Bosch system

10  If the idle speed recorded was incorrect, reset to 850 rpm using the
idle speed adjusting screw (B’ Fig. 8.19). Once the idie speed is correct,
insert a spacer 0.5 mm thick between the throttie lever and the residual
capacity adjusting screw ('A’, Fig. 8.19); the idle speed should not aiter. If
the speed does ahter, carry out the basic idle setting procedure
described in paragraphs 11 and 12 below. If the speed does not atter
remove the spacer and replace it with one 1.0 mm thick, whereupon the
speed should increase very siightly, by about 10 or 20 rpm. If the speed
does increase, check the fast idie speed as described in paragraph 13
below: if it does ot increase, carry out the basic idle setting procedure
described in paragraphs 11 and 12 below.

11 Using the idle speed adjusting screw (8", Fig. 8.19), set the idle
speed to 850 rpm, release the fast wle waxstat devics cabie end stop
and reposition it at the end of the cable so that it can have no effect.
Insert a spacer 0.5 mim thick between the throftie lever and the residual
capacity adjusting screw (‘A" Fig. 8.19), then siacken ts locknut and tum
the screw anti-clockwise (away from the throttie lever) one ful tum.
Readjust the e speed 10 850 rprm using the idie speed adjusting screw:
repeat the re until tuming the capacity. screw

# 20635

Fig. 8.19 Adjustment screws - Bosch fuel injection pump - 1.8 litre
engine (Sec 5)

A Residual capacity (anti-stall)

B Idle speed adjusting screw
adjusting screw

€ Fast udle adjuster screw

speed of 860 to 870 rpm and tighten the screw’s locknut. Remove the
1.0mm spacer and note the idle speed, then reptace the spacer with the

does change, repeat the full procedure (paragraphs 11 and 12). When
the basic idle setting is correct, reset the fast idle waxstat device cable
and 5t0p to give 3 1.0 mm gap between the idie lever and the fast idle
adjuster screw (T, Fig. 8.19) when the engine is hot waxstat in hot
model, then proceed 1o check the fast idle speed as described in
paragraph 13 below.

13 To check the fast idle, ensure that the engine is thoroughly hot,
then ensure that there is 3 gap of 1.0 mm between the idle lever and the
fast idle adjuster screw (C', Fig. 8.19); adwst if necessary by
repositioning the stop on the end of the fast idle waxstat device cable.
With the engine idiing. move the idie lever against the fast idle adjuster
screw and check that speed rises to 1180 10 1200 rpm; adjust if
necessary by tuming the fast idle adjuster screw.

Adjustment - CAV RotoDiesel system
Note: A special 0o, the spacer 23-016, will be requared for this task. f not

has no effect on the idle speed (1o ensure that the engine is not idiing on
the residual capacity adjusting screw).

12 Remove the 0.5 mm spacer and replace it with one 1.0 mm thick,
then adjust the residual capacity adjusting screw 10 give an engine

the tool can be replaced by the (careful) use of spacerfs) - see
Fig.8.16.

14 Fit the special 100l or aitenative(s) and a 1.0 mm thick feeler blade
(to a total thickness of 40 mm) between the ant-stall screw and the
throtte lever, as shown n Fig, 8.16.
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5C.26A Fue feed line banjo bolt

15 Using 2 20.0 mm thick spacer, hold the idle speed lever (A) away
from the adjusting screw. as shown in Figs. 14,15 and 16.

16 Slacken the locknut (D), and turn the anti-stall adjustment screw (E)
o give an engine idle speed of 900 + 100pm.

17 Remove the 20.0 mm thick spacer. The idle speed stop lever must
return and contact the adjuster screw ()

18 Remove the special 1ool and the feeler gauge. Slacken the idie
speed adjuster screw locknut and tum the screw to obtain an idle speed
of between 840 and 870 rpm.

19 Should any problems of siow deceleration or stailing be evident.
recheck the preceding adjustment. If the faults persist, then stalling may
be corrected by tuming the throttie lever antistall screw (by a
maximum of a quarter of a tum) clockwise. To ehmnate siow
deceleration, tum the throttle lever anti-stall screw (again. by no more
than a quarter tum) anti-clockwise.

Bosch injection pump - removal and refitting
20 Open the bonnet and disconnect the battery.

21 Slowly release the coolant expansion tank cap. and then
disconnect the air bieed tube from the tank.

22 Release the fixing clips and bokt from the timing beit upper cover.

23 Raise the front of the car, remove the under-wing splash shieid
from the right-hand side.

24 Unscrew the lower timing belt cover fixing bolt, release the cover
pivot bolt, and aflow the cover 10 swing downwards (photos).

25 LM“I:' ‘and remove the belt upper cover.

26 wmwhﬂmmmmmmm
Banjo type unions are used. Plug. or cap. the openings (0 prevent the
entry of dirt. Disconnect the injector hgh pressure pipes (photos).

27 Disconnect the electncal connections from the fusl shut-off
Solenoid device and (where fitted) the upspeed control system cables
‘waxstat fast idle and the coid start device.

28 Carefully identify the two vacuum hoses, and then disconnect
them from the vacuum regulator vaive (EGR system only).

29 Disconnect the throttie cable from the operating arm on the
injection pump, and then remove the cable bracket.

30 Remove the bolts from the inyection pump rear SUPpOrt bracket,
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§C.41 Tightening a fuel injection pump fixing screw

and then slacken the bolts which hold the bracket 10 the cylinder block
31 Engage 4th gear, raise the right-hand front roadwheel and tum it,
while at the same time observing the injection pump timing pin siot.
When the slot is at the 11 o'clock position, 5top turing the roadwheel.
32 Remove the alternator protéctive cover.

33 Remove the crankshaft TDC gauge pin plug from the cyiinder
block, and screw in the pin (refer to Chapter 1, Section 9).

34 Using the roadwheel, slowly tum the crankshaft in its normal
direction of rotation, until the crankshaft web contacts the TDC pin.

35 Insert the camshaft timing peg (refer to Section 3, Part B of this
Supplement, paragraph 10).

36 Slacken the injection pump timing belt tensioner, and secure the
tensioner away from the beit.

37 Unscrew and remove the injection pump beit sprocket bolts. and
siide off the sprocket and beit.

38 Support the weight of the pump, remove the fixing screws. and
remove it from the engine.

SC.43A Fitting fuel injection pump spracket

39 Before fitting a new pump, remove the blanking plugs and prime it
with clean fuel, poured in through the return port

40 Align the peg cut-outs of the pump body and drive flange.

41 Bolt the pump into position, making sure that the mounting
surfaces are clean (photo)

42 Bolt the pump rear support bracket into position.

43 Locate the belt sprocket on the pump flange. but leave the fixing
bolts siack (photos).

44 Insert the timing peg 5o that is passes through the sprocket, flange
and pump body.

45 Centralise the sprocket bolts in the centres of their elongated siots
by rotating the sprocket. Nip up the bolts.

46 Slide the toothed belt onto the pump sprocket, making sure that
the slack side of the belt is on the tensioner side.

47 Slacken the pump sprocket bolts.

48 Release the tensioner, and allow it to snap against the belt to take
up the slack.

43 Tighten the tensioner bolt, but check that they are not at the ends
of their slots. If they are, adjust the belt tension 1o correct the situation.

50 Tighten the sprocket bolts to the specified torque, and remove the

timing peg.

51 Remove the TDC pin from the crankcase.

" 52 Tum the crankshaft through two complete revolutions, until the

injection pump sprocket peg siot is at the 11 o'clock position.

53 Refit the TDC pin, and then continue turning the crankshaft siowly
until the crankshaft web contacts the TDC pin.

54 Now check that the timing peg will enter the pump sprocket and
pass into the pump body. If the cut-outs are not m alignment, slacken
the sprocket bolts and tum the pump flange unt they are.

55 Tighten the sprocket boits, and remove the peg.

56 Remake the electrical and hose connections and connect the fast
idie and upspeed cables.

57 Reconnect the injector high-pressure pipes. but do not fully tighten

5C.438 Inserting a fuel injection pump sprocket bolt

Al s
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the connections at the injectors yet. Prime the system (as far as
possible) as described in part A of this Section.

58 Remove the TDC pin, and it the plug to the crankcase.
59 Fit the alternator cover.

60 Reconnect the throttle cable, making sure that the idle and
full-throttle positions can be obtained.

61 Refit the belt covers and the splash shield
62 Reconnect the expansion tank hose, and top up the coolant.
63 Reconnect the battery, and disengage dth gear.

64 Operate the starter until fuel is seen to be ejected from the
untightened injector pipes, then tighten the pipes.

65 Start the engine, and bring it 1o operating temperature. Check and
adjust the idle speed as described earlier in this Supplement, then
(where appr check the t of the EGR system
regulator valve as described later in this Supplement.

CAV RotoDiesel injection pump - removal and refitting

66 Carry out the operations described in paragraphs 20 to 27, 29
and 32 for the Bosch type pump, but note that only the electrical wiring
for the fuel shut-off solenoid need be disconnected.

67 Remove the bolts from the injection pump rear support bracket,
and then siacken the bolts which hold the bracket to the cylinder biock.

68 Engage 4th gear, raise the right-hand front roadwheel and tum it,
while at the same time observing the ifection pump sprocket timing pin
slot. Stop turning when itis at 12 o'clock. The camshaft sprocket timing
pinslot will be at 8 o'clock.

69 Now tum the crankshaft anti-clockwise until the pump timing slot
isat the 11 o'clock position.

70 Remove the plug and screw in the crankcase TDC pin. Rotate the
crankshaft slowly until the crankshaft web contacts the TDC pin.

71 _Insert the timing pegs into the camshaft and the injection pump
sprockets. R

72 Slacken the pump drivebelt tensioner boit, relieve the tension on
the belt, and lock the tensioner away from the beit.

73 Unscrew and remove the boits from the injection pump belt
sprocket. Withdraw the sprocket and belt from the pump.

74 Unscrew the T40 Torx bolts, and remove the fuel injection pump.

75 Before fitting a new pump, remove the blanking plugs and prime it
by pouring in clean diesel fuel.

76 Align the timing peg holes in the pump body and the drive flange.

77 Insertatiming peg through the flange hole into the body hole. If itis
tight, it is permissible to use a 5.5 mm dnill bit.

78 Fit the pump and tighten the Torx bolts 1o the specified torque.
79 Locate the pump sprocket and screw n the fixing bolits
finger-tight. Make sure that the tming peg passes through ail three
holes (sprocket, flange and pump body).

80 Centralise the sprocket bolts i the midde of their elongated siots.

81 Engage the drivebeit with the pump sprocket. so that the siack side
is towards the tensioner.

82 Release the tensioner 5o that ft snaps agarnst the belt and takes up
any slackness.

83 Tighten the tensioner bolt.

84  Tighten the pump sprocket boits to the specified torque.

85 Remove both timing pegs and the TDC pin.

86 Using the roadwheel, tun the crankshaft through two complete
revolutions until the injection pump sprocket timing peg hole is at 12
o'clock, and the one in the camshatt sprocket is at 8 o'clock.

87  Now turn the crankshaft anti-clockwise until the pump timing hole
is at the 11 o'clock position.

88 Refit the crankcase TDC pin, and then tum the crankshaft siowly,
until the crankshaft web contacts the pin.

89 Refit the pump and camshaft sprocket pegs. If necessary, slacken
the pump sprocket bolts and adjust the mounting flange to.enable the
peg (o be inserted fully into the pump body. Should this adjustment of
the flange position have to be carried out, then repeat the operations
described in paragraphs 84 10 89.

90 Remove the timing pegs and TDC pin. Screw in the crankcase
plug. ]

91 Refit the injection pump bracket.

92 Reconnect the injector high-pressure pipes (do not tighten yet),
and also the fuel hoses, using new copper sealing washers.

93 Reconnect the throttle cable and (if fitted) the upspeed cable and
the fuel shut-off solenoid wiring.

94 Raﬁlm:mbﬂlwﬁl-ﬂwm
95 Reconnect tha battery. Disengage dth gesr.

96 Using the hand primer on fhe fuel filter, prime the system as.
described in Part A of this Section.

7 Reconnect the expansion tank hose, and top up the coolant.

%8 awmmbymuuq-mmwu—@
be ejected from the untightened inyector pipes. then tighten the pipes.
99 Start the engine and bring it o operating temperature. Check and
adjust the idle speed as described sarfer. =

= 3 g
Fuel injectors - removal and refitting
100 mmm;s.@n
Draining water from fuel fiiter
101 l’\’u'g-nmkdvhtan

Fuel fitter (element) renewal
102 Refer 10 Part A of this Section.

Fuel fiter assembly - removal and refitting
103 M-mhﬂAd;ﬂ&ﬁn

Bleeding air from fuel system
104 Refer to Part A of this Section.

Fuel shut-off solenoid - removal and refitting
105 Refer to Chapter 3, Secton 11, or 10 Part B of this Section,
‘according to the system fitted.

Glow plug relay and fuse - removal and refitting

106 Refer to Chapter 3, Section 14. but note that the glow plug relay

location on later models is either located under the jack stowage

position or on models fitted with an engine upspeed system, attached

10 a bracket on the left-hand inner wing panel in the engine
The glow plug Circurt fuse is » the additional fuse biock

located in front of the battery (photos).
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5C.106C Glow piug fuse location flater models)

Exhaust Gas Recirculation (EGR) system
-

General description

This system s fitted 10 some modeis 10 ensure that the vehicle
complies with the appropriate emission control legisiation. Only
vehicles with the Bosch fuel mjection system are s0 equipped.

108 By recirculating 3 controlled amount of exhaust gases back
through the infet manifold 10 be bumed in the combustion chamber,
combustion chamber temperatures are reduced, also the amount of
SurDius oxygen in the intake ar. thus minimising the generation of
oxides of nitrogen (NO,)

103 The system consists of the following components:

(@) The Thermat-Operated Vacuum Switch - fitted fo the
thermostat housing. this rs ciosed unti the coolant temperature
reaches 60°C. thus preventing the sysiem from operating while
the engine s warming up

(6)  The Vacuum Reguiator Vaive - mounted on the top of the fuel
inyection pump, this requiates according (o throttle opening the
amount of vacuum apphed 1o the EGR vaive

fci The Vacuum Delay Vaive - fitted in the vacuum line to control
the rate at which vacuum 1s apphed to the EGR vaive

@) The Exhaust Gas Recrculaton ([EGR) Valve - bolted 1o the inlet
marufold and connected by a supply pipe to the exhaust
‘manifold, ths opens under the control of the vacuum switch,

5C.1068 Fuel system glow plug relay location (arowed) (later Escort
fitted with engine upspeed system)

regulator and delay valves, using the depression created by the
vacuum pump. This allows a proportion of the exhaust gases to
flow up into the inlet manitold and into the combustion chamber

EGR system - checking
110 The system requires no maintenance except for the regular check
of all hoses, pipes, etc.

111 Whenever the fuel injection pump is removed the vacuum
regulator valve setting must be checked and, if adjusted necessary, as
described below.

112 To check the system’s operation, warm the engine up (o normal
‘operating temperature and allow it to idle. Disconnect and reconnect
severai times the vacuum pipe from the top of the EGR valve; the valve
should be heard to operate each time.

113 1 the EGR vaive does not operate and vacuum can be feit at the
pipe end, first check the setting of the vacuum regulator valve as
described below.

Fig. 820 L of Exhaust Gas

ystem EGR vaive
- (A} and supply pipe (B) (Sec S|




[image: image52.jpg]Chapter8 Supplement: Revisions and information on later models 185

Fig. 821 EGR system vacuum regulator valve adjustment (Sec 5)

A Third stop screw - insert
spacers in location shown

8 Maximum speed adjusting screw

114 if the vacuum regulator vaive is functioning corectly, the fault
must bein the EGR valve, which must then be renewed. If the valve is to
be renewed, it is always worth first trying the effect of cleaning any
carbon build-up from its passages to check whether this s the reason
for the failure. If the valve's diaphragm has failed, on the other hand,
there is no alternative to the rénewai of the complete valve unit.

115 If no vacuum can be felt, check back through the system until the
leak or blockage s found and rectified.

Thermal. switch and

16 Thqumulcmw.dlmnmevncmmﬁﬂldlm
thermostat housing and can be identified by the two vacuum pipes
connected to it.

117 Drain the cooling system, either completely or down as far as the
thermostat (Chapter 2).

118 Disconnect the vacuum pipes and unscrew the switch.

119 On fitting the new switch, either ensure that a3 new sealing
washer is used or apply a smear of suitable sealant 10 its threads, as
applicable. Tighten the switch securely.

120  Refill the cooling system as described in Chapter 2.

'Vacuum regulator vaive adjustment
121  Checking and Wld‘hvmwvﬂlw
possible if 3 hand-operated vacuum pump gauge is avaslable.

122 Connect the pump/gauge 1o the inlet port (the one nearest the
engine) of the reguiator vaive.

123 Hold the throttle in the fuily open position, and operate the hand
pump continuously. Note the vacuum reading on the gauge. which
Shouid be sround 0.6 bar 87 b1 1

124 Fitan 11.8 mm (0.46 in) thick spacer between the throttie lever
and third stop screw (A} Fig. 8.21

125 Push the throttle lever against the spacer and then operate the
vacuum pump. The recorded vacuum pressure should be as previousty
noted.

126 Change the spacer for one 12.1 mm (0.48 in} thick. This spacer
should hold the requlator vatve open. 5o that no vacuum reading can be
‘obtained when the vacuum pump s operated.

Fig. 22 EGR system vacuum reguiator ualve adjustment screw
tamperproof cap ‘A’ tS-dl

127  If the regulator valve does not behave as indicated, remove the
cover (A) - Fig. 8.22.

128 Hold the throttle lever hard against the maximum speed
acjusing screw - Fig.821.

129 Using the vacuum pump, the vacuum pressure should be
between 0.6 and 0.7 bar (8.7 and 102 ibf/n).

130  Fita 12.0mm (0.47 in) thick spacer between the throttle lever and
the third stop screw. Retain the throttie in this position, and operate the
vacuum pump.

131 Tum the reguistor, adjuster screw 1o set the vacuum presswe
100.35 bar (5.1 ). -

132 Now recheck the vacuum readings using the 11.8 mm and
12.1 mm spacers as previously described.

133 Fit a new tamperproof cap, remove the pump and refit the
onginal hose connections.

Vacuum regulator vaive - removal and refitting

134 Note that the vaive's inlet pipe (from the vacuum pump) is
connected to the union nearest the engine. The vaive's outlet union (1o
nmmummmnmmmmmm
‘will be marked with a yeflow tracer.

135 if no identifying mark can be found, use paint or similar to make
Your own before disconnecting either pipe.

136 Unbolt and remove the reguiator vaive.

137 mh-mdmwﬂ-mm-mm
it must be adjusted as described above.

Vacuum delay vaive - removal and refitting

138 Mhmdmmmm“mm
the precise of this unit, or itis.

the vacuum pipes. See your local Ford dealer for details.

133 Note that valves of this type are usually clearly marked 10 show
which way round they are to be fittec note any such markings, or other
identifying details of this unit. before Srsturbing t. Ensure that the vaive
s fitted the coect way found, as noted on removal, and that the
vacuum pipes are securely fastened 1o each end.

(EGR) vaive and
140 wmmwmﬁmm;m

141 Disconnect the vacuum pipe from the top of the vaive.

142 Unscrew the two bolts secunng the supply pipe to the vaive's
underside; withdraw and discard the gasket.
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143 Unbolt the EGR valve from the inlet manifold and withdraw it;
again, withdraw and discard the gasket.

144 If the supply pipe is ever disturbed, aiways renew the gaskets at
.~ its upper and lower ends. Tighten the bolts to the torque wrench setting

- specified and ensure that the securing clamps are securely fastened on
reassembly.

145 On refitting, always renew the gaskets and tighten the boits to
their specified torque wrench settings. Connect the vacuum pipe 1o the
valve, start the engine and check that the system is operating correctly,
as described above.

Throttle damper - Escort/Orion models (Bosch injection
system)

146 A revised throttle damper unit can be fitted to these models,
where the vehicle is regularly used under low speed and light throttle

application, 1o help prevqggyehicle shake and " effect at
low engine speeds.

147  The damper is detached by prising free the top balljoint and
moving the damper up 50 that the lower joint disconnects from the
throttle end (Fig. 8.23). When refitting the damper, press it into position
on the top and bottom end joints but ensure that the large diameter end
joint s fitted to the top.

Idle upspeed control system (Escort/Orion) - general

148 An idle upspeed device may be fitted 10 these models to
automatically raise the engine speed and prevent stalling when reverse
gear is selected. The unit is attached 10 a bracket on the left-hand inner
‘wing panel in the engine compartment. The glow plug relay moved

8.24 Idie upspeed control system cable adjustment - Bosch
= injection system shown (Sec 5}

A Upspeed cable clip- on
fast ille waxstat device

8 Siotin bracket for cable
alrefitting
cable bracket

remove

5C.148 Idle upspeed control system components - Escort with CAV
RotoDiesel fuel injection system

A Vacuum diaphragm

C Reverse light switch circuit connector
8 Glow plug relay

D Upspeed operating cable

fromits original position and is now secured to the upspeed unit bracket
(photo).

143 The control unit operates in conjunction with the reversing light
circuit and the brake vacuum system. It differs according to the fuel
injection type (CAV RotoDiesel or Bosch).

150  Tocheck the idle upspeed system for satisfactory operation, first

check that the system wiring and vacuum hoses are in good condition
and securely connected.

151 Checilhmmopevﬂmuﬂemmmlmulolbwsacwdinq
1o system (photos).
CAV RotoDiesel system: Ensure that the idle operating cable is
fully released and there is no vacuum in the servo, then check that
mnnmdu.smlnmmwmdhum
operating cable clamp and the idle lever. f necessary, loosen off the
adjuster clamp screw and move the clamp to set the clearance as
specified, then retighten the screw.
Bosch system: Fully extend the waxstat operating cable by
switching on the ‘ignition’ and leaving it in position Il for a period of
three minutes, then check that the clearance between the cable
clamp and the idle lever s 0.5 mm (Figs. 8.24 and 8.25).
If adjustment is required on either system, loosen off the cable clamp
screw and set the clamp as required.

(b

]
3
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SC.151A Check that the upspeed operating cable s free

152 Start the engine and allow it o idle for a period of § minutes, then
engage reverse gear. The idle speed should rise and then leve! off within
three seconds of reverse gear being engaged. Now disengage reverse
gear and check that the idie speed drops and levels off within three
seconds of disengagement.

Inlet manifold - removal and refitting
153  Loosen off the clip securing the air intake duct to the filter unit
section. Detach the duct from its connection to the filter.

154 Undo the retaining bolts, lift the plastic upper section clear of the
inlet manifold and collect the four O-ing seals from the grooves in the
mating face (photo). If required. the connector can be detached from the
upper section by unscrewing the four retaining bolts.

155 Detach the crankcase breather hose and unboit, (where
applicable), the EGR valve from the manifold end face, then undo the
retaining boits and withdraw the manifold from the cylinder head.
Collect the gasket.

156  Refitting s a reversal of the removal procedure. Ensure that the
mating faces are clean. Ensure that a new gasket is fitted between the
manifold and the cylinder head and tighten the retaining bolls 10 the
specified torque wrench setting (photo). Securely locate new ring seals.
into the grooves in the plastc upper section prior 1o fitting it into
position.

Exhaust manifold - removal and refitting

157 Refer 10 Chapter 3, Secton 17 and Fig. 3.18 (photo). While the
fasteners and tightening sequence remain essentially as described for
the 1.6 litre engine. note that the 1.8 itre engine does not have a gasket
fitted on production and that there is a plastic sieeve fitted around the
stud (location 7, Fig. 3.18)

158 When the maniold is first removed. a gasket must be obtained
and fitted on reassembly; it must then be renewed as a matter of course
whenever the mansoid s disturbed after that.

159  The plastic sleeve is fitted 1o ensure the comrect clearance exists
10 allow for expansion when the manifold gets hot: check it whenever
the manifold is disturbed and renew it if there is any doubt about its
condition.

160 On modeis so equipped. note that the EGR valve must be
unbolted from the manifolds before they can be removed.

Catalytic converters - general information and
precautions

161  The exhaust gases of any mtemal combustion engine (however
efficient or well-tuned) which burns hydrocarbon-based fuel consist
largely (approximately 93%) of nitrogen (N,), carbon dioxide (CO,),

5C.1518 Adjust to allow the required clearance between the clamp
and lever

oxygen (0,) and other inert gases and water vapour (H,0). The
remaining 1% is made up of the noxious materials which are currently
seen (CO),) apart as the major poliuters of the environment; carbon
monoxide (CO), unbumed hydrocarbons (HC), oxides of nitrogen (NO,)
and some solid matter, including a small lead content.

162 Left to themselves, most of these pollutants are thought

Fig. 8.26 Inlet manifold and fasteners— 1.8 litre engine (Sec 5}

1 Iniet manifold - Fresta 4 Bott- doff
2 Iniet manifold - 5 Stud-2oft

EscortOnon 6 (Hexagon-headed) screw 2 off
3 Gasker 7 Nut-2oft
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5C.154 Removing inlet manifold plastic upper section - note O-ring
seals (arrowed)

eventually to break down naturally (CO and NO,, for example, break
down in the upper atmosphere to release CO,] having first caused
ground-level environmental problems, but the massive increase
world-wide in the use of motor vehicles and the current popuiar concern
for the environment has caused the introduction in most countries of
legislation, in varying stages of severity, to combat the problem.

163 The device most commonly used to clean up vehicie exhausts is
the catalytic converter. It s fitted into the vehicie's exhaust system and
consists of an element (or ‘subtrate’) of ceramic honeycomb coated with
a combination of precious metals in such a way as 10 produce a vast
surface area over which the exhaust gases must flow; the whole being
mounted in a 1 box. The simple ‘oxidation’ for v
catalytic converter fitted to Diesel engines uses platinum and paliadium
as catalysts to speed up the reaction between the poliutants and the
oxygen in the vehicle's exhaust gases, CO and HC being oxidised to
form H,0 and CO,. Note: The catalytic converter is not a fiter in the
physical sense; its function is to promote a chemvcal resction, but it is not
itself affected by that reaction.

164 The catalytic converter is a relisble and simple device which
needs no maintenance in itself, but there are some facts of which an
©owner should be aware f the converter is to function property for its full
service lfe.

(a)  There is no need to worry about using leadediunieaded fuel in a

5C.157 Tightening bolts securing exhaust maniold

5C.156 Tightening bolts securing infet manifold plastic upper section

16}

vehicle equipped with a catalytic converter and a Diesel engine
o Diesel fuel has added lead.
Always keep the fuel system well-mantained in accordance _
with the manufacturer’s schedule (Routine maintenance)
particularly, ensure that the air cleaner fiiter element and the fuel
filter are renewed at the correct interval — if the intake air/fuel
mixture is allowed to become 100 nch due to neglect, the
unburned surplus will enter and bum i the catalytic converter,
overheating the element and eventually destroying the
converter.
If the engine develops a misfire, do not drive the vehicle at ail (or
at least as little as possible) until the fault is cured - the misfire
will allow unburned fuel to enter the converter, which will result
in its overheating, as noted above. For the same reason, do not
persist if the engine ever refuses (o start (either trace the
problem and cure it yourself or have the vehicle checked
immediately by a qualified mechanic) and never allow the
vehicie to run out of fuel.
DO NOT push-or tow-start the vehicle this will soak the
catalytic converter in unburned fuel causing it to overheat when
the engine does start - see (b) above.
Try to avoid repeated successive cokd starts with short journeys
if the converter s never allowed 1o reach its proper working
temperature it will gather unburmed fuel, allowing some o pass
into the atmosphere and the rest to soak the element in
unburned fuel, causing it 1o overheat when the engine does start
see (B] above.
DO NOT use fuel or engine oil additives — these may contamn
‘substances harmful to the catalytic converter.
NEVER use sikicon-based sealants on any part of the air
intakefinlet manifold, or any kind of seaiant on exhaust system
joints forward of the catalytic converter: i preces of sealant
fhowever small] should break off, they will be carmed into the
converter and cause it to overheat locally.
DO NOT continue to use the vehicke if the engine burns oil to the
extent of leaving a visible trail of biue smoke — the unburned
carbon deposits will clog the converter passages and reduce its
efficency; in severe cases the element wal overheat.
Remember that the catalytic converter operates at very high
temperatures ~ hence the heat shweids on the vehicle’s
underbody - and the casing will become hot enough 10 ignite
combustible matenals which brush aganst . DO NOT,
therefore, park the vehcie in dry undergrowth, over (ong grass o
piles of dead jeaves.
Remember that the catalytic converter s FRAGILE  do not
strike it with t0ols dunng servicing work, take great care when
working on the exhaust system, ensure that the converter is well
clear of any jacks or other lifting gear used to raise the vehicie
and do not dnive the vehicle over rough ground, road humps. efc.
in such a way as to ‘ground’ the exhaust system.
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5C.166 Flexible balljoint on exhaust downpipe permits removal of
catalytic converter

k) The catalytic converter. used on a well-maintaned and
weil-driven vehicle, shouid last for between 50 000 and 100 000
rmles  from this point on, careful checks should be made at all
specified service intervals to ensure that the converter is stll
operating efficiently - if the converter is no longer effective it
‘must be renewed.

Catalytic converter - removal and refitting

165  The exhaust system of a catalytic converter-equipped vehicle 13
similar in layout to that outlined in Chapter 3 except that the catalytic
converter is located to the rear of the downpipe's lower end.

166 To remove the catalytic converter, undo the nuts securing its
front and rear ends. Prise away the exhaust system centre section until
the converter and downpipe can be swung down on the downpipe’s
balljoints (photo); collect the gasket (where fitted). Carefully separate
the converter from the downpipe: see paragraph 158, note () above.

167  On refitting, clean carefully the mating surfaces, fit a new gasket
(where applicable - as noted above, never use exhaust sealants
upstream of the converter) and offer up the converter. On early models,
ensure that the arrow on the converter's body points 1o the rear, in line
with the exhaust gas flow; on later models, the converter will fit
correctly only one way. as the front and rear flanges are either of
different sizes or have offset studs to prevent incorrect instaiiation (this
fact must be remembered when renewing separately any of the
affected pants of the system)

168 Tighten the nuts to therr specified torque wrench settings.

163 If renewing the rubber mountings, ensure that the mounting
nearest the converter is of the comect type: due (o the converter’s high
operating temperatures, this mounting must be of high-temperature
resistant matenial.

170 When working on any other part of the system, note that the
underbody of the vehicle is protected by heat shields from the very high
operating temperatures of a catatytic Converter: these may have 10 be
unbolted before the exhaust system itself can be remaved from the
vehicle.

6.1 Clutch release arm located on release fork upper end by splines
(arrowed)

2 To remove the lever, disconnect the cable. then unscrew the nut
and remove completely the pinch-bolt; withdraw the lever off the fork
splines.

3 Refitting is the reverse of the removal procedure; the lever can be
fitted onty the correct way as it has a (wider) master spline which will
engage only in the fork's wider groove.

Clutch release lever damper

4 On all models with the separate clutch release lever (see aboves, a
damper may be fitted 10 the lever end 1o prevent engine noises and
vibration being transmitted along the clutch cable and into the pas-
senger compartment; the damper being secured by a single screw to
the end of a revised release lever (visible in photo 3C.328).

5  Cable and release lever removal and refitting procedures are un-
affected by the presence of the damper.

6 The revised leveridamper assembly can. if required, be fitted to
vehicles which did not have it fitted on manufacture; see your local Ford
dealer for details.

Clutch assembly - 1.8 litre engines

7 The clutch cover assembly/pressure plates and clutch discs/driven
plates fitted to these engines are marked Low-ift", This is to identfy
them as being of 3 modified design which, by altering the pressure
plate’s internal ratio, increases the Cutch's torque-handling capabities
without increasing pedal traveletort this results i reduced pressure
Pplate lift, hence the designation.

8 Clutch cover sssembly/pressure plates and clutch discsidrven
plates marked in this way Must never be mixed with unmarked compo-
nents or the clutch take-up may be faulty; 1t is possible that such a
mixture may even resultin a clutch that cannot release. Always use only
a pressure plate and driven plate that are correctly marked when
renewing thesé components.

9 To minimise gear rattle al idie speed. a revised clutch discidrven
Dlate 1s avaiable; see your local Ford dealer for details.

Transmission removal and refitting - 1.8 litre engines

6 Clutch, transmission and driveshafts.

Clutch release lever

1 Onlate 16 litre engines and il 1 8itre units, the clutch release lever
is separate from the release fork. beng located by splines on the fork's
upper end and secured by a pincn-boit (photol.

10 in tothect
following points.

made in Chapter 4, Section 3. note the
11 On Escort'Onon modes, remove the duct from the aw cleaner to
the inlet manifoid, unbolting its support bracket

12 On some modeis a speed sensor is fitted. the cable for which will
have 10 be disconnected.
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Fig. 827 Power-assisted steering pump fluid pressure and return
hose unions (arrows)  seen from centre-iine of vehicle (Sec 7)

A Pressure hose support bracket on oi pump

7 Suspension and steering

Power-assisted steering

General

1 Power-assisted steering may be fitted to some of the revised
(September 1990-on) range of EscortOrion models. The system is
essentially the same as that fitted 1o the petrol-engined vehicles and
covered in the appropriate manual, except for a slightly different fluid

2 This Section covers only those aspects of the system that are
different on Diesel-engines models; for all other information refer to the.
relevant Chapter of the petrol-engine manual.

Drivebeit check, renewal and adjustment

3 Refer to the appropniate sub-section of Section 4 of this Chapter.

bolted 1o the front right-hand end of the cylinder block.

5 Before any pump servicing operat be undertaken,
access must first be gained by jacking up the front right-hand side of the
vehicle and supporting it on axie stands placed at the points shown in
the appropriate manua for petrol-engined vehicies.

6 Disconnect the battery earth (negative) lead.

7 D the shieidis) andior as necessary,
sitemator pump drvebet as described in Section 4 of this Chapter.

the

8 Disconnect the fluid pressure and return hoses (Fig. 8.27) from the
pump and aflow the fluid 1o drain into a suitable contaner. Plug or cap.
‘hoses and umons 0 keep dirt out.

9 Insert a9mm Allen ke into the centre of the pump drive spindie to
prevent it from tuming, then unscrew and remove the three pump
puiley retaining botts. Withdraw the pulley from the pump.

10 Unscrew the three retaining boits (Fig. 8.28) and withdraw the
pump.

11 Refitting is the reverse of the removal procedure, noting the
following pomts:

{a) Tighten al fasteners to the torque wrench settings specified - if
70t given n this Chapter, they willbe the same as those given in
the manual for the petrok-engined vehicie

() Remove the piugs when reconnecting the hoses, ensure no dit

/,‘ 1 ‘.'I

Fig. 8.28 Power-assisted l(nlm;)ump retaining bolts (arrows)

#22833]

is allowed to enter the system and check that both hoses are
correctly routed, well clear of any adjacent components

lc)  Refit and adjust the alternator/pump drivebelt as descnbed in
Section 4 of this Chapter

(0)  Refill the system with the specified type of fluid, then bleed any
air from it as described in the mamual for the petrol-engined
vehicle

8 Electrical system

Starter motor - removal and refitting
1 Refer to Chapter 7, Section 6.

Starter motor - brush renewal

All types

2 Remove the starter motor from the vehicle as described in Chap-
ter 7 and clean it thoroughly, then unscrew the nuts securing the tail
bracket and withdraw it (i still fitted).

Bosch EV
3 Undo the two retaining screws and remove the end cap.

4 Wipe clean the end of the armature shaft, then prise the C-washer
from the groove in the shaft’s end. Remove the piain washers).

5 Unscrew the two through-boits. then remove the commutator end
cover.

6 Unscrew the nut and disconnect the brush fink lead from the
solenoid'’s terminal stud.

7 Withdraw the thrustplate assembly (taking care 10 release the
spring pressure from each brush before disturbing the assembly 0 as
ot 1o damage the brushes), then release the brushes from their hoiders
in the brushplate.

8 Clean and inspect the brush assembiies. If any of the brushes have
‘worn down to, or beyond, the specified minimum length they must be
renewed as a set. To renew the brushes. their leads must be unsoldered
from the brushpiate terminais. then the new brush leads soldered n
thex place.

9 Before refitting the brushes. check the condition of the commutator
face on which they run. Wipe the commutator with a petrol-moistened
cloth. If the commutator is dirty., it may be cleaned with fine glass paper.
then wiped with the cioth.

10 Position the brushplate over the commutator and refit the brusn
holders, springs and brushes onto the brushpiste. ensuring that the
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Fig. 829 Exploded view of Bosch (DW) reduction gear starter motor {Sec 8)
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holders’ securing lugs are positively located. Make sure that the brushes
move freely in their hoiders.

BaNAMALN-

11 Refit the commutator end cover and secure it with the through-
bolts. Connect the brush link lead to the solenoid’s terminal stud and
secure it with the nut.

12 Refit the plain washer(s) to the end of the amature shaft and
secure with the C-washer. Apply some grease to the shaft, then refit and
secure the end cap. Finally, refit the tail bracket, tightening its retaining
nuts only lightly at first.

Lucas/Magneti Marelli M8OR 4 3

13 Undo the two nuts and withdraw the support bracket, then undo
the two screws and remove the commutator end cover and the plastic.
insulator.

14 Unscrew the retaining nut and disconnect the brush fink lead from
the solenoid's terminal stud.

15 Withdraw the brushplate assembly (taking care 1o release the
spring pressure from each brush before disturbing the assembly so as
not to damage the brushes), then reiease the brushes from their holders
in the brushplate.

16 Clean and inspect the brush assembiies. If any of the brushes have
worn down 1o of beyond the minemum length specified. they must be
renewed as a set.

17 Before refitting the brushes. check the condition of the commuta-
tor face on which they run. Wige the commutator with a petroi-
moistened cloth. If the commutator s dirty. it may be cleaned with fine
glass paper, then wiped with the cioth.

18 Fit the new brushes and reassembie the motor using 3 reversai of
the dismantiing procedure. Make sure that the brushes move freery in
their hoiders.

19 Refit the plastic insulator, the commutator end cover and the
Support bracket, secunng them witn the screws and nuts. Connect the
brush link lead to the solenaid s termunal stud and secure it with the nut
Finally, refit the tail bracket, tightening its retaming nuts only ightly at
first.

Starter motor - overhaul

All types

20  With reference to the notes in Chapter 7, Section 8, paragraph 1,
always check first exactly what replacement component parts are
available and their cost, before decxding whether to overhaul the
existing unit or to replace it with a new of reconditioned one.

21 Remove the starter motor from the vehicie as noted above, then
clean it thoroughly and unboit the tad bracket (f sull fitted).

22 Remove the brushgear as described in the relevant paragraphs
above.

Bosch EV oo

23 With the’ brushgear removed, carefully withdraw the complete
field winding yoke and armature assembly from the drive end housing,
noting how the armature retaining piate i located

24 Unscrew the solencid mounting screws and withdraw the sole-
noid yoke.

25 Withdraw the complete planet gear shaft assembly, with the
‘Operating arm and solencid plunger snd the pinvon and clutch assembly.
from the drive end housing. Dismantie and ciean these components,
unhooking the solenoid plunger from the operating arm and removing
the pinion and clutch from the planet gear shaft as described in
paragraph 6 (and accompanying photos) of Chapter 7, Section 8.

26 Clean and check o components as descroed m Chapter 7, Sec-
tion 8; renewing as necessary any that are wom or damaged.

27 Check the bearings and bushes for excesswve wear and damage.
New bushes may be fitted f necessary but they shouid be soaked in
engine ol for 30 minutes before fitting.

28 Check that the one-way clutch oniy allows the pinion 1o rotate in
one direction.

29 Refitting is a reversal of the removal procedure but lubnicate all
moving parts as they are assembied.

30 Onreassembly. fit the pinion and clutch to e planet gear shaft as
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s correctly iocated as shown n Fig, 8.32.

32 Do not forget the spring when refitting the solenoid yoke.

33 Ensure that the armature retaining plate is correctly located before
g the ing yoke 10 the drive end

housing (Fig. 8.33).

34 Refit the brushgear as described in the relevant paragraphs above.

Fig. 832 Correct location of ring gear Bosch (EV) reduction gear

starter motor (Sec 8)

8.33 Correct location of armature retaining plate - Bosch (EV)
- mm:m-rmmcl
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Fig. 8.34 Exploded view of Lucas/Magneti Marelli (MBOR) reduction gear starter motor (Sec 8)

Drive end housing 9 Sungear
Solenod piunger with 10 Sprng cip
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Lucas/Magneti

Fig.835 armature retaining plate
Marelli reduction gear starter motor (Sec 8)

17 Beanng support plate 25 Spacer

18 Seal 26 Freld winding yoke
19 Plastic support cup 27 Through-studs
20 28 Support bracket
21 Insulstor 29 Armature

22 Commutator end cover 30 Brush ciip

23 Screws 31 Brush spng

24 Armature retaining plate 32 Brush

Lucas/Magneti Marelli M8OR

35 With the brushgear removed, unscrew the mounting screws and
withdraw the solenoid yoke, then unhook and remove the solenoid
plunger and spring.

36 Carefully withdraw the complete fieid winding yoke and armature
3ssembly from the drive end housing, then remove the amature
retaining plate (Fig. 8.35) and withdraw the spacer. When extracting the
rmature from the yoke against the pul of the magnets, take care not to
aliow either to be damaged.

37 Withdraw the complete planet gear shaft assembly, with the
operating arm and rubber piug and the pinion and clutch assembly, from
the drive end housing.

38 Remove the pinion and clutch from the planet gear shaft as
described in paragraph 6 (and accompanying photos) of Chapter 7,
Section 8. Remove the circhip and washer (Fig. 8.36) 1o separate the
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Fig. 8.36 Remove circlip (arrowed) to release washer, operating arm
and carrier from pinion and clutch assembly - Lucas/Mag
Marelli (M8OR) reduction gear starter motor (Sec 8)

H.22841

circlip

torelease ing
s rl-ae-ma:“ shan

Fig. 8.38 Correct location of insulator and brush connections -
Lucas/Magneti Mareili (M80R) reduction gear starter motor (Sec 8)

New bushes may be fitted if necessary but they should be soaked in
engine oil for 30 minutes before fitting.

42 Check that the one-way clutch only allows the pinion to rotate in

@ g isa of the removal
moving parts as they are assembled.

re but lubricate ail

44 On reassembly, ensure that the seal is correctly located in the
support cup.

45 Fitboth operating arm members to the carrier, then refit the carrier
10 the pinion and chutch assembly, securing it with the washer and
circlip. Fit the pinion and clutch to the planet gear shaft as described in
paragraph 15 (and accompanying photos) of Chapter 7, Section 8.

46 Refit the rubber plug 1o the operating arm and refit the complete
‘planet gear shaft assembly, with the operating arm and rubber plug and
‘the pinion and clutch assembly, to the drive end housing; ensure that
the rubber plug is comrectly located.

47 Lubricate the

chutch
‘withdraw the operating arm members from the camier and remove
rubber plug.
39 Remove the circlip and washer (Fig. 8.37) from the planet gear
shaft and withdraw the bearing support plate, the seal and the plastic
‘support cup.

40 Cean and check al components as described in Chapter 7, Sec-
tion & as Y any that are wom or-

and bushes for

41 Check the

wear and

gears with lithium-based grease.

48 Insert the armature into the field winding yoke, ensuring that the
through-studs are correctly located, then refit the spacer and retaining
plate and refit the assembly to the drive end housing, ensuring that itis
coectly aligned.

43 Apply a smear of ithium-based grease 1o the solenoid plunger
ook’ and engage it on the operating arm, then refit the solenoid yoke;
do not forget the spring.

50 Refit the brushgear as described in the relevant paragraphs above.
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Starting, charging and general engine wiring diagram - 1.8 litre Escort/Orion models from 1990





