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For madifications, and information applicable to later models, see Supplement at end of manual

Contents
c: o and refitting 8 Engine oil and oil filter - renewal
c = v and tension . 5 Engine y - general . .
C: - X g and 6  Engine gs - and refitting
> test - description and B and renovation - general .......
Cylinder head - 3 and - 11 Faul - engine
Cylinder head - and refitting 10 v - and refitting

12 General description ....
Engine - 25 Mamntenance and i
Engine - 29 Major oper with the engine in the vehicle 3
Engine - initial starfup after overhaul ... 32 Oil pump - N n and
Engine — of removal 21 Ol seals -
Engine — o 30 Pistons and connecting rods - removal and refitting .
Engine and 3 Sump - and ng
Engine and - 22 Timing case - and refitting .
Engine and - 23 Timing cover and gears - removal and refitting
Engine - 2 Valve & and adjustment
Engine dis g - general 24 Vaive timing - -

Four-cylinder in-line. four-stroke, overhead camshaft, compression
ignition

L8

LTA

S

80.0 x 80.0 mm (3.150 x 3.150 in)
1608 cc (98.09 cu in)

2751

28 10 34 bar (406 10 493 Ibf/in)
40 kW (54 bhe) @ 4800 rom

95 Nm (70 Ibf ft) @ 3000 rpom

4800 pm
5350 rpm
1-3-4-2(No atpulley end)

57.683 10 57 696 mm (2.2710 10 2.2715 in)

80.000 to0 80.015 mm (3.1496 to 3.1502 in)
80.015 10 80.030 mm (3.1502 to 3.1508 in)
80.160 to 80.175 mm (3.1559 to 3.1565 in)
80.175 to 80.190 mm (3.1565 to 3.1571 in)
80.500 to 80 515 mm (3.1693 to 3.1699 in)
81.000 to 81.015 mm (3.1890 to 3.1896 in)
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Crankshaft

Main bearing journal diameter:
Stancard

Undersize (production or repair)
Big-end bearing journal diameter:
Standard

Undersize (production o repair) ...

Centre main bearing width:

Oversze (pr or repair)

Bearing shell identification:
Standard

Undersize

Main bearing

Big-end bearing
c endfloat

Connecting rod endfloat (between crank webs) ..
Torque needed to rotate fitted crankshaft (without connecting

rods or pstons

Pistons

Diameter (measured at 90" to gudgeon pin bore):
A

Piston rings
Clearance in grogve:
Top compression

Second

Qil control

End gap (fitted):
Top

il control

Camshaft
Cam Ift
Inlet

Endfioat

journal
Beaning

Valve timing
Inlet opens ...

Inlet closes

opens

closes.

Valve clearances (cold)
Inlet

Valves. springs and tappets
Valve length:
Inlet

Valve head diameter:
Inlet

Valve stem diameter - standard:
Inlet

Exhaust

Valve stem diameter  first oversize:
Inlet

53.970 t0 53.990 mm (2.1248 0 2.1256 in)
53.720 10 53.740 mm (2.1150 10 2.1157 in)

48.970 to 48.990 mm (1.9280 t0 1.9287 in)
48.720 10 48.740 mm (1.9181 10 1.9189 in)

31,690 to 31.750 mm (1.2476 10 1.2500 in)
32.070 to 32.130 mm (1.2626 10 1.2650 in)

None
Green
0.015 10 0.062 mm (0.0006 10 0.0024 in)
0.016 t0 0.070 mm (0.0006 t0 0.0028 in)
0.093 to 0.306 mm (0.0037 10 0.0121 in)
0.125 t0 0.325 mm (0.0049 10 0.0128 in)

10 Nm (7 ibf ft) max

79.960 to 79.975 mm (3.1480 to 3.1486 in)
79.975 to 79.990 mm (3.1486 t0 3.1482 )
80.120 to 80.135 mm (3.1543 10 3.1549 in)
80.135 to0 80.150 mm (3.1549 10 3.1555 in)
80.461 10 80.479 mm (3.1678 to 3.1685 in)
80.961 to 80.979 mm (3.1874 10 3.1881 in)

0.025 10 0.055 mm (0.0010 w 0.0022 in)
0.021 to 0.054 mm (0.0008 10 0.0021 in)
0.430 to0 0.860 mm (0.0169 10 0.0339 in)

0.070 te 0.102 mm (0.0028 10 0.0040 in)
0.050 to 0.082 mm (0.0020 1o 0.0032 in)
0.030 t0 0.065 mm (0.0012 10 0.0026 in)

0.30 t0 0.50 mm (0.012 to 0.020 in)
0.20 to 0.40 mm (0.008 to 0.016 in)
0.20 to 0.45 mm (0.008 to 0.018 in)

8.4 mm (0331 in)
9.0 mm (0.354 in)
0.10 t0 0.24 mm (0.0039 to 00095 in)

27.96 10 27.98 mm (1.1008 1 1.1016 in)
0.020 10 0.073 mm (0.0008 10 0.0031 in)

10° BTDC
38° ABDC
49" BBDC
11" ATDC

0.235 t0 0.365 mm (0.009 to 0.014 in)
0.435 10 0.565 mm (0.017 10 0022 in)

107.25 10 107.35 mm (4.2224 10 4.2264 in)
108.55 to 108.65 mm (4.2736 10 4.2776 in)

34,80 to 35.00 mm (1.3701 1 1.3780 n)
30.90 to 31.10 mm (1.2165 10 1.2244 in)

7.965 10 7980 mm (0.3136 10 03142 in)
7.945 10 7 960 mm (0.3128 10 0.3134 n)

8.228 10 8.243 mm (0.3239 10 0.3245 in)
8.208 t0 8223 mm (0.3231 1903237 in)
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 Selection according 1o piston protrusion.
~ 0,430 to 0620 mm (0.0168 to 0.0244 in)
~ 0,621 to 0.680 mm (0.0245 10 0.0268 in)
- 0681 to0 0.740 mm (0.0268 to 0.0291 in)
0.741 to 0.800 mm (0.0292 ta 0.0315 in)
0.801 to 0.860 mm (0.0315 10 0.0339 in)

seat (see Secvon 11) -
A
B8
chamber seat dimensions - oversize:
A
8
c
dimensions {see Section 11) - standard:
A inlet
8. inlet
Diameter A,
Depth 8.

dimensions - Class A oversize (production or service):

dimensions - second oversizs (senvice o0y}

8.428 10 8.443 mm (0.3318 to 0.3324 in)
8.408 to 8.423 mm (0.3310 to 0.3316 in)

34.950 1o 34.975 mm (1.3760 to 1.3770 in)
35.450 to 35.475 mm (1.3957 to 1.3967 in)
3.00 t0 4.75 mm (0.1181 o 0.1870 in) in
increments of 0.05 mm (0.0020 in)

43 mm (1.69 in) approx

1105 teeth
1105 holes

1 tooth or hole
2 teeth or holes
3 teeth or holes
4 teeth or holes
5 teeth or holes

0.15 mm (0.006 in) overall

30.500 to 30.525 mm (1.2008 to 1.2018 in)
30.575 to 30.600 mm (1.2037 to 1.2047 in)

35.000 to 35.030 mm (1.3780 to 1.3791 in)
35.500 to 35.530 mm (1.3976 to 1.3988 in)

8.000 to 8.025 mm (0.3150 to 0.3159 in)
8.263 to 8.288 mm (0.3253 to 0.3263 in)
8.463 to 8.488 mm (0.3332 to 0.3342 in)

0.020 to 0.060 mm (0.0008 to 0.0024 in)
0.040 to 0.080 mm (0.0016 to 0.0032 in)

30.500 to 30.530 mm (1.2008 to 1.2020 in)
26.860 to 26.990 mm (1.0575 to 1.0626 in)
3.998 10 4.034 mm (0.1574 10 0.1588 in)

30.800 to 30.830 mm (1.2126 to 1.2138 in)
27.160 to 27.290 mm (1.0893 to 1.0744 in)
4.248 10 4.284 mm (0.1672 10 0.1687 in)
0.001 to 0.042 mm (0.0004 to 0.00165 in)

36.500 to 36.530 mm (1.4370 to 1.4382 in)
8.70 to 8.90 mm (0.3425 10 0.3504 in)
33.000 to 33.030 mm (1.2992 to 1.3004 in)
9.20 to 9.40 mm (0.3622 10 0.3701 in)

+ 0.20 mm (0.0079 in) on standard
+ 0.30 mm (0.0118 in) on standard

+ 0.40 mm (0.0158 in) on standard
+ 0.60 mm (0.0236 in) on standard

8510105
101080

Refer to lubricants and fluids’

Ch cist

4.5 litre (7.9 pint) approx
5.0 litre (8.8 pint) approx

1.3 10 3.0 bar (19 10 44 Ibi/in?)
3.0 10 6.0 bar (44 to 87 Ibf/in?)
4010 6.0 bar (58 to 87 Ibt/in?)

Not
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Torque wrench settings
Main beanng caps"
Stage 1
Stage 2
Connecting rod cap bolts":
Stage 1 ..
Stage 2
Stage 3
Crankshatt rear oil seal housing bolts
Timing case to cylinder block:
M6

M8
0il pump to timing case
Qil pump pick-up pipe to timing case .
Oil pump pick-up pipe bracket to block
Sump boits
Fiywheel bolts":

Stage 1

Stage 2

Stage 3
Fuel injection pump to timing case .
Fuel injection pump bracket 1o block .
Idier gear bolt
Fuel pump shaft nut
Timing cover bolts
Injection pump sprocket bolts ..
Water pump 10 block
Water pump pulley bolts
Crankshaft pulley boit":

Stage 1

Stage 2
Cylinder head bolts":

Stage 1

2

Stage 3 (after at least 2 minutes) ..

drivebelt rear cover piate bolts:

C: tensioner bolt
&

[ cover bolts
Th housing bolts
Fuel filter bracket 10 head .......
Manifolds to head:
Nuts

Anti-roll bar (Escort/Onon)

( - not ied)

* Botts should be renewed every time after slackening

1 General description

The Diesei engine fitted to the smallest vehicles in the Ford range is
of four-cylnder overhead design. The engine is mounted
wansversaly. in line with the transmission. Both the block and the
cylinder head are of iron.

Drive 10 the camshaft is by means of a toothed belt. The belt is
driven by a sprocket bolted 10 the injection pump gear. and (apart from

23

Nm Ibf ft
241030 1810 22
Further 71" to 79°
2010 30 151022
Further 50" to 60°
Further 20" to 30°
1610 20 121015
81010 6107
181022 131016
71010 5t07
81010 607
16 10 20 121015
609 4107
241030 1810 22
Further 35" to 45"
Further 35" to 45°
1810 22 131016
181022 131016
4510 50 331037
40 10 50 30to 37
81010 607
181022 1310 16
201025 1610 18
7w 10 S5t07
201030 151022
Further 140" to 150"
2010 30 1510 22
76 10 92 56 10 68
Further 80" to 90"
81010 607
1810 22 131016
271033 2010 24
271033 201024
1810 22 131016
8w 11 6108
181022 131016
201025 151018
1010 16 1012
1810 22 131016
181022 131016
1810 22 131016 *
191025 141018
201025 151018
211028 1610 21
55 @

2

43

33

44

37

37

37

an idier/ensioner pulley) has no other loads. Solid cam followers.
(tappets) are used, these beng considered preferable 10 hydrauhc
tappets on grounds of reduced drag. Valve clearance adjustment i by
means of selective shims. The cam lobes bear directly on the shims and
tappets. which i tum bear directly on the vaives. The camshaft runs in
five renewable shell bearings.

The rotary injection pump is gear-driven from the crankshaft nose
via an idler gear. The idler gear rs spiit. and its two haives spring-loaced
against each other, to reduce nose and backlash. The timing gears are
enclosed m a case. the rear of which carries the oil pump and oil i
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Fig. 1.1 Sectional view of Ford 1.6 Diesel engine (Sec 1)
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The oil pump is driven directly by flats on the crankshaft: the
lubricating system is conventional

The crankshaft runs in five main bearings, of the usual sheil type.
Endfloat is controlled by separate thrust washers at the centre bearing
A large pulley on the crankshaft nose acts as a vibration damper, and
drives the alternator and the water pump by means of a V-belt

Pistons. gudgeon pins and connecting rods are carefully selected to
be of matching weight: connecting rods are aiso graded by length. The

gudgeon pins are fully floating in the pistons and rods; they
retained by circlips. The big-ends of the rods are horizontally split and
carry shell bearings.

Crankcase ventilation is by means of a hose which connects the
camshaft cover to the inlet manifold. Within the manifold the
crankcase fumes are piped into each inlet duct. so ensuring lubrication
of the inlet valves. A non-retum valve prevents crankcase pressuri-
zation taking place. Another hose connects the camshatt cover to the
lower crankcase.

r

Fig. 1.2 Part cutaway view of pulley end of engine (Sec 1)

N\




[image: image7.jpg]Fig. 1.3 Timing gears. showing split spring-loaded idler (Sec 1)

Fig. 1.4 Lubrication circuit - arrows show direction of oil flow (Sec 1)
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Fig. 1.5 Part of the crankcase ventilation system (Sec 1)

A Non-return valve
8 Hose

€ Distribution pipe

2 Maintenance and inspection

1 The engine oil level should be checked weekly, before a long
ioumey. or every 250 miles (400 km) ~ more frequently if expenence
shows this to be necessary. The vehicle must be parked on level
ground and the engine must have been stopped for a couple of
minutes to allow oil in circulabon to return to the sump. Open and prop
the bonnet and proceed as

2 Withdraw the dipstick from its tube, wipe the end on a piece of
clean rag. re-insert it fully and then withdraw it again. Read the o level

i

22 Engine oil dipstick markings ~ MAX and MIN lines arrowed

on the end of the dipstick: it should lie between the MAX and MIN
marks (photo)

3 ltis not necessary 0 top up the engine oil until the level reaches the.
MIN mark on the dipstick. but on no account allow the level to fall any
lower. The amount of il needed to top up from MIN to MAX is
approximately 1 litre (1.8 pints). Do not overfill.

4 When topping-up is necessary. use clean engine oil of the specified
type. preferably of the same make and grade as that already in the
engine. Top up via the oil filler cap on the camshaft cover (photo)
Allow time for the oil to run down to the sump before rechecking the
level on the dipstick. When the level is correct. refit the oil filler cap and.
mop up any oil spilt.

5 All engines use some oil, depending on the degree of wear and the
pattern of use. Oil which is not being lost through external leaks is
entering the cylinders and being burnt. A compression test (see
Section 33) can help to establish whether oil burning is due to leakage
past the vaive stems or the pistons.

6 Modeis equipped with the auxiliary waming system have a
dashboard warning light which illuminates when the oil level is low.
The prudent operator will also check the level occasionally using the
dipstick.

7 Change the engine oil and renew the oil filter at the intervais
specified in Routine Maintenance. Refer to Section 4. At the same
time, inspect the engine carefully for leaks of oil, fuel or coolant; repair
or rectify leaking or damaged components without delay.

8 Ataitemate service intervais, check the valve clearances and adjust
if necessary. Refer to Section 7.

9 AIMMMBMIWWFWR:HM 1.6 litre engine,
in view of the extensive damage that can occur if a drivebelt should
break or séip while the engine is running, it is certainly worth renewing
the camshaft drivebett on a precautionary basis at the interval given
in Routine Maintenance for the 1.8 litre engine; refer to Section 6 for
dehllx‘lmvuybmicheddmibdl'sw\dllim!houiﬂbum.
53y every 24 000 mile/40 000 km, as described in Section 5; renew
the drivebet if there is the slightest doubt about its condition.

10 Inspect the crankcase ventiation hoses periodically. Clean the
hoses if they are blocked with sludge or ‘mayonnaise’. Renew the
hoses if they are cracked or broken. and their clips if they are in poor
condition (photo). Also clean the non-return vaive on the camshaft
cover.

2.4 Topping up the engine oil
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2.10 A crankcase ventilation hose

3 Maijor operations possible with the engine in the vehicle

1 The cylinder head and sump can both be removed from the engine
in situ; the pistons and connecting rods can therefore be removed aiso.

2 Any which slackening the pulley boit
cannot be carried out with the engine in place uniess the necessary
special tools are purchased or made. Refer 1o Section 13 for more
details.

3 Subject to undaing the pulley bolt, the timing cover, timing case
and oil pump can all be removed with the engine installed. It must be
said that access is not good and the procedures are lengthy.

4 Al the engine oil seals can be dealt with in situ; some are easier
than others.

§ The engine must be removed for attention 1o the crankshaft. main
bearings and cylinder block.

4.2 Sump drain plug (arrowed)

6 In practice it will probably be quicker and more satisfactory to
remove the engine for most major tasks.

4 Engine oil and oil filter - renewal

1 The engine oil should be drained just after a run, when the
contaminants which it carries are still in suspension

2 Park the vehicle on level ground. Position a drain pan of adequate
capacity beneath the sump. Wipe clean around the sump drain plug,
then unscrew and remove it (photo). Be careful to avoid scalding if the
od is very hot. Do not lose the drain plug washer.

3 Remove the oil filler cap to speed up the draining process. Allow
the oil to drain for at least 15 minutes. Inspect the drain plug washer
and renew it if necessary.

4 When draining is complete. refit the drain plug and tighten it to the
specified torque.

5 Refit the engine with the specified quantity and grade of fresh oil.
6 Before the engine s run again, renew the oil filter as follows.

7 Position the drain pan underneath the oil filter (located on the rear
of the engine, inboard of the timing case). Unscrew the filter and
remove it. A chain or strap wrench will probably be needed to undo the
filter failing this, a screwdriver can be driven through the filter and
used as a lever 10 unscrew it. Be prepared for considerable oil spillage
in this case. Some spillage is inevitable as the filter is withdrawn
(photo)

8 Wipe clean around the fitter seat on the engine and check that no
sealing rings have been left behind. Smear the sealing ring on the new
fiter with engine oil or grease, then screw the filter into position.
Unless instructed otherwise by the filter maker, tighten the filter by
hand only (photo). Usually, tightening by two-thirds of a turn beyond
the point where the sealing ring contacts the seat is sufficient.

9 Check that the engine has been refilled with oil and that the level is
at least up 10 the MIN mark on the dipstick, then start the engine. The
od pressure warning light will take a few seconds 1o go out as the filter
fills with oil: do not rev the engine unu the light has gone out.

10 With the engine running, check for leaks around the filter base and
the drain piug. Tighten further if necessary. Stop the engine and check
again for lesks.

47 Using a chain wrench to unscrew the oil filter
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4.3 Fitting a new oil filter

11 Allow a couple of minutes for the oil to return to the sump, then
recheck the level on the dipstick and top up if necessary. The new filter
will absorb approximately 0.5 litre (nearly a pint) of oil

12 Put the old ol into a sealed container and dispose of it safely.

5 C drivebelt - i ion and

1 Disconnect the battery earth (negative) lead.
2 Unclip and remove the drivebelt cover (photo).

3 Inspect the beit for cracks. fraying and damage to the teeth. Pay
particular attention to the roots of the teeth. A beit which is damaged
must be renewed. An oil-soaked belt must aiso be renewed, and the
source of oil contamination dealt with; similarly, the drivebelt must be
renewed if flooded with Diesel fuel.

5.2 Camshaft drivebelt cover clips (amowed)

4 To measure the belt tension, Ford 100l No. 21 - 113 or equivalent
will be needed. Refer also to Section 6, paragraph 15.

5 Tum the engine in the normal direction of rotation, and through at
least 90°, until the timing mark on the injection pump sprocket is 25
past the mark on the timing cover (Fig. 1.6). (The engine may be
turned by raising a front wheel clear of the ground, engaging a gear
and tuming the wheel. It will be easier if the glow plugs are removed.)
In this position No 1 cylinder is at TDC on compression.

6 Tum the engine anti-clockwise 10 bring the sprocket mark back
into alignment with the mark on the timing cover.

7 Fit the belt tension gauge (tool No 21 - 113) to the longest run of
the bet, following the instructions supplied with the gauge. Read the
beit tension and compare it with the value given in the Specifications.

8 If adjustment is necessary, proceed as described in Section 6.

Fig. 1.6 Injection pump sprocket
pump timing mark (arrowed) (Sec 5)

relative to

A TDC No 1 cylinder
L 8 Position for checking drivebelt tension

Fig. 1.7 Tension gauge fitted to the camshaft drivebeit
(Sec 5)




[image: image11.jpg]30 Chapter 1 Engine

5.9 Securing a drivebelt cover clip

9 When the belt tension is correct, remove the tension gauge and refit
the beit cover (photo). Reconnect the battery earth lead.

6 Camshaft drivebeit - removal, refitting and tensioning

1 Two special tools will have to be bought or made for this operation:
they are needed to position the crankshaft and camshaft accurately at
TDC. No 1 firing. Refer to Section 9 for more details.

2 Disconnect the battery earth (negative) lead.

3 Release the breather hoses and remove the camshaft cover
(photo). It is secured by ten bolts. Recover the washers and rewforcing
strips. noting their location. Remove the gasket. sealing strip and plug;
obtain new ones for reassembly if necessary.

4 Unclip and remove the camshaft drivebelt cover.

S Tum the engine in the normal diraction of rotation until the timing
mark on the injection pump sprocket is aligned with the mark on the
bming cover.

6 Remove the plug from the crankcase and insert the TDC setting pin
(see Section 9). Carefully turn the engine further until the crankshaft
‘web contacts the pin.

7 Insent the camshaft setting tool so that it is a snug fit in the
camshaft tail. See Section 9 for details.

8 Counterhold the camshaft sprockst and siacken its bolt.

9 Slacken the drivebelt tensioner pivot boit. This boit is of the Torx
type. 50 the approprate key will be nesdad to deal with it. Access is
restricted with the engine nstalled: the key must be of the angled type

10 Mark the running direction of the drivebeit if it is to be re-used. Slip
the beft off the sprockets and remove it

11 Do not rotate the or cré
Piston/vaive contact may occur.

with the beit
12 Make sure that the camshaft sprocket 1 free o tum. Break the taper
 necessary by tapping the sprocket with 2 wooden or plastic mallet.

13 Commence refitting by placing the beit over the sprockets.
observing the running direction if it is a used beit. Tension the balt

Fig. 1.8 Injection pump timing marks (Sec 6)

A Sprocket mark B8 Timing cover mark

Fig. 1.9 Tap the sprocket with a mallet to break the taper
(Sec 6)
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6.13A Camshaft drivebelt comectly fitted

initially by levering the tensioner anti-clockwise and nipping up the
pivot bolt (photos). An Allen key will be required to lever the tensioner.

14 Fit the beit tension gauge (tool No. 21 -113) to the longest run of
the belt, following the instructions supplied with the gauge. Read the
beit tension and compare it with the value given in the Specifications.
Adjust if necessary by slackening the tensioner pivot bolt, moving the
tensioner and retightening the bolt. The camshaft sprocket must
be free on its taper during tensioner movement.

15 In the absence of the proper belt tension gauge, correct tension can
be estimated by attempting to twist the belt, with finger and thumb, in
the middle of its longest run. A comectly tensioned belt should not be
capable of being twisted more than 90° by anyone of average strength.
A belt which is 100 tight will hum or honk in use: a slack belt may wear
rapidly or even jump sprocket teeth. It is wise to have the tension
checked by a Ford dealer if the beit has been set up by rule of thumb.

6.19A Camshaft cover sealing srip (arowed)

6.138 Tensioning the camshaft drivebeit

16 When the belt tension is comect. tighten the tensioner pivot bolt to
the specified torque.

17 Counterhold the camshaft sprocket and tighten the sprocket bolt to
the specified torque.

18 Remove the camshaft setting tool and the TDC setting pin. Refit
the setting hole plug and tighten it to the specdied torque. Refit the
camshaft drivebelt cover.

19 Refit the camshaft cover, if necessary using a new gasket, sealing
strip and plug (photos). Secure with the bolts, wasners and reinforcing
strips (photos). Tighten the bolts progressively 1o the specified torque.
20 Refit the breather hoses.

21 Reconnect the battery earth lead.

6.198 Camshaft cover sealing plug
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Fig. 1.10 Injection pump stop solenosd (arrowed) (Sec 7)

6.19D Reinforcing strip (amowed) — pulley end. front side

7 Valve clearances - checking and adjustment

1 Release the breather hoses and remove the camshaft cover. It is
sacured by 10 bolts. Recover the washers and the reinforcing strips,
noting their locations. Remove the gasket, sealing strip and plug:
obtain new ones for reassembly if necessary.

2 Tum the engine in the normal direction of rotation until two cam
lobes for any one cylinder are pointing upwards (relative (o the engine)
at the same angle. It is permissible 10 bounce’ the ‘engine round on the
starter motor for this procedure, but disconnect the fuel shut-off solenoid
first.

3 Measure the clearance between the bases of the two cam lobes and
the underlying shims using feeler blades (photo). Record the thickness
of blade(s) required to give a firm sliding fit. The desired clearances are
given in the Specifications. Note that the clearances for inlet and
exhaust vaives are different. From the pulley end of the engine, the
vaive sequence is:

1-E-1-E-1-E-1-E

7.3 Measunng a valve clsarance

i
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Fig. 1.11A Maker’s tools for tappet depression and shim
extraction (Sec 7)

4 If adjustment is required. turn the engine in the normal direction of
rotation through approximately 90, to bring the pistons to mid-stroke.
(1f this is not done, the pistons at TDC will prevent the tappets being
depressed, and damage may resuit) Depress the tappets, and then
either shim can be withdrawn if the peak of the cam doesn't prevent
access. The Ford tools for this operation are Nos. 21 - 106 and 21 -
107, but with care and patience a C-spanner or screwdriver can be
used to depress the tappet and the shim can be flicked out with a small
screwdriver.

5 If the valve clearance was 100 small. a thinner shim must be fitted. If
the clearance was 100 large, a thicker shim must be fitted. The
thickness of the shim (in mm) is engraved on the side facing away from
the camshaft (photo). If the marking is missing or illegible, a
micrometer will be needed to establish shim thickness.

6 When the shim thickness and the valve clearance are known, the
required thickness of the new shim can be calculated as follows.

Sample calculation - clearance too smalil

Desired clearance (A) = 050 mm
Measured clearance (B) = 035mm
Shim thickness found (C) = 3%5mm
Shim thickness required (0) = C + 8-A = 280 mm

Deswed clearance (A) = 030mm
Measured clearance (8) = 040 mm
Shim thickness found (C) = 405mm
Shim thickness required (D) = C+B8-A=415mm

7 With the comect shim fitted. release the tappet depressing 100l
Tum the engine back 50 that the cam iobes are again pointing UPwards.
and check that the clearance is now corect.

8 Repeat the process for the remaining valves. turning the engine
each tme to bring 2 pair of cam lobes upwards.

9 It will be heipful for future adjustment if a record is kept of the
thickness of shim fitted at each The shims can be

H.13807

Fig. 1.11B Depressing the tappet with a screwdriver and
removing the shim (Sec 7)

7.5 Sham thickness marking

11 When ail the clearances are comect. refit the camshaft cover, using
a new gasket etc it necessary. Fit the bolts with washers and
reinforcing strips. Tighten the bolts progresswvely 10 the specified
torque.

12 Secure the breather hoses.

13 if it was disconnected, reconnect the fuel snut-off solenoid.

8 Camshaft - removal and refitting

1 Remove the camshaft drivebelt as descnoed in Section 6.

purchased in advance once the clearances and the existing shim
thicknesses are known.

10 It 1s permissible 1o interchange shims between tappets 10 achieve
the correct clearances. but it s Not acvisable to turn the camshaft with
any shims removed, since there is 3 risk that the cam lobe will jam in the
empty tappet.

1106and 81010,
2 Remove the camshaft sprocket boit and wasner (photo). Release
the from its taper by Awitha ‘or plastic mallet
and remove it.

3 Remove the drivebelt tensioner (one Torx boit) and the drivebelt
backpiate (secured by two hex head boits) (photos)
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Chapter 1 Engine

8.38 Drivebeit backplate securing bolts (arrowed)

4 Undo the nuts of beanng caps Nos 2 and 4. Remove these caps and
thew shells. Keep the shells with thew caps if they are 10 be re-used
Note that the caps are numbered and carry an amow pointing 1o the
puliey end of the engine.

5 Slacken the nuts of beanng caps Nos. 1, 3 and § 0ne tum at 3 time.
working from end 1o end 50 that the camshaft is released gradually.
Remove the beanng caps and sheils. again keeping the shells with thewr
caps if necessary.

6 Lift out the camshaft with its od seal. Recover the lower haif
bearing shells, keeping them in order  necessary.

7 If purchasing new beanng sheils. note that either standard or
Oversize outside diameter sheils may have been fitted in production.
Oversize shells are identified by 3 green mark.

8 Commence refitting by placing the lower haif bearing sheils (the
ones with the od holes) in position (photo). Lubricate the shells.

9 Make sure that all tappets. shims and the vacuum pump plunger are
 place. Remove the old orl seal, f not already done. and place the

8.8 Fitting a camshaft lower bearing shell

camshaft on the lower half bearings (photo). Position the camshaft
with the groove in the tail paraflel with the head top face and the larger
semi-circular segment uppermast (Fig. 1.13)

10 Clean any old seatant from No 1 bearing cap. Fit the upper bearing
shells 1o thew caps and lubncate them (photo). Coat the mating
surfaces of No 1 cap with seaiant (to Ford spec SPM - 4G - 9112 -
F/G) in the areas shown in Fig. 1.14 (photo)
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8.9 Fitting the camshaft

Fig. 1.13 Camshaft tail position with camshaft correctly
fitted (Sec 8)

8.10A Fiting a camshaft upger beaning shell to its cap

. 1.14 Camshaft No 1 bearing cap - coat shaded area
with sealant (Sec 8)

8.108 Aoplying sealant to No 1 beanng cap

11 Fit bearing caps and sheiis Nos 1 3 and 5. making sure that they
are the nght way round. Tighten the cap nuts. half a tum at a time.
the secuence No 3 - No 1 - No 5. Cany on until the caps are seated.

12 Fcaps and shells Nos 2 and 4. t30ping them down with a maiiet «f
necessary to seat them. Fit thew nuts.

13 Tignten all the bearing cap nups 1o the specified torque (photo!

14 Insert the camshaft seftng 100! 1710 the groove on the tail so that it
15 3 snug fit. See Section 3 for detauis.

15 F1 a new oil seal 10 the camshaft nose as described in Section 13
(There 's a temptation to “t this seal to the camshaft before ¢ s
\nstatiea. but 10 do 50 nsks onching or cocking the seal as the beanng
cap s tghtened)

16 Luoncate the cam lobes liberaily with engine oil. or with specal
cam ‘.08 f supplied with 3 new camshaft
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8.13 Tightening a camshaft bearing cap nut

17 Refit the drivebelt backplate. Securs it with the two bolts, applying
a little sealant to their threads. Refit the drivebeit tensioner. but do not
tighten its pivot bolt yet.

18 Refit the camshaft sprocket. washer and boit. The taper must be

clean and dry. Only tighten the bolt by hand. 5o that the sprocket can
still move on its taper.

19 Refit and tension the camshaft drivebeit as described in Section 6,
paragraph 13 onwards.

20 Observe any running-in instructions which may be supplied with a
new camshaft.

9 Valve timing - checking and adjustment

1. Vaive timing is more complicated than on similar petrol engines

there are no o timing marks. The
camshaft sprocket is not keyed to the shaft. 50 no permanent mark can
e made thers. Two special tools must thersfore be made or bought.

3 M-mn-unm.wmmmmmwmuwn
3nd timing cover. When the pump timing is comect. thess marks are
aligned at 50° BTDC. No 1 on compression.

-

If the vaive tming has been lost. be carsful when tuming the
crankshaft and camshatt in case piston/valve contact occurs.

Using Ford special tools
5 Remove the camshat drivebelt cover. Tum the crankshaft until the

\NIeCtion pump sprocket iming mark i aligned with the pornter on the
iming case.

S Remave the TDC setting hole plug from the front of the crankcase
{1ust below the injection pumo) (photo). Screw m the TDC setting pin.
100l No. 21 - 104

7 tum the crankshaft clockwise unti the web contacts the
Seting pin. Not piston is now at TDC.

8 Remove the camshatt cover and offer the camshait setung tool (No
21 - 105) 10 the 1ai of the camshatt. If the vaive tming 15 correct, the

tool will enter the groove in the tail and will be a snug fit when the tool
is packed up equally on each side (Fig. 1.16)

9 If the ool will not enter the groove. o if the groove is obviously not
parallel with the head top face, adjust as follows.

10 Counterhold the camshaft sprocket and slacken the sprocket bolt
Tap the sprocket with a wooden o plastic mallet if necessary to break
the taper, 50 that the camshaft can turn independently of the sprocket.

11 Tumn the camshaft until the setting tool is a snug fit in the tail
Restrain the camshaft sprocket and tighten the sprocket bolt to the
specified torque.

12 Remove the special tools and refit the disturbed components.

Using home-made tools

13 The camshaft setting tool is easily improvised from a piece of angle
iron. The piece seen here has dimensions 25 x 25 x 100 mm approx,
and is 5 mm thick. It its very well, with no need for packing up and no
perceptible play in the camshaft groove (photos)

Fig. 1.15 TDC setting hole plug (arrowed. A) and setting pin
fitted (B) (Sec 9)

36 Removing the TDC setting hole plug
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Fig. 1.16 Making the camshaft setting tool fit by packing it
up with feeler blades (Sec 9)

9.13A Home-made tools for setting the valve timing

A Highlighted portion of bolt may need grinding. to work (see text)
-

9138 Camshaft setting bracket in use

14 The TDC setting pin can be replaced by an M10 bolt, ground to &
length (from the underside of the bolt head to the tip) of 47.5 mm
(1.870 in) . an bolt cannot be first
removing the alternator bracket because there is insufficient clearance
for the boit head - therefore the bolt head must be ground down and a
screw slot cut in it (photo).

15 Once the tools have been made. proceed as descrnbed n
paragraphs 5 10 12.

Note: /f difficulty is expenenced in using the boft. it may be necessary
to grind down the first 36 mm (1.42 in) of the threaded end of the bolt
(see photo 9.13A) to a diameter of 6 mm (0 236 in).

10 Cylinder head - removal and ref

ing

1 Disconnect the battery earth (negative) lead

2 Remove the air cleaner as described in Chapter 3, Section 3.

9.14 TDC setting pin (arowed) in position

3 Drain the cooling system as described in Chapter 2, Section 4. Save
the coolant if it is fit for re-use.

4 Disconnect the radiator top hose from the thermostat housing.

5 Disconnect the coolant hoses from the cylinder head and
thermostat housing (photos)

6 Disconnect the vacuum and oil return hoses from the vacuum
pump (photo).

7 Disconnect the electnical leads from the temperature gauge sender.
the fan thermoswitch, the oil pressure switch and the glow plug bus
bar (photos).

8 Remove the fuel injection pipes as described in Chapter 3, Secton
3. Also disconnect the fuel return pipe which runs from No 1 injector to
the fuel pump.

9 Unbolt the dipstick tube bracket from the thermostat housing
(photo). Unbolt and remove the thermostat housing itself. Also
remave the bypass pipe which connects the housing 10 the water
pump.



[image: image19.jpg]Fig. 1.17 Identification of components around the cylinder head. Escort/Orion shown, Fiesta similar (Sec 10)

A Expansion tank C  Thermostat housing £ il pressure switch
8 Water pump inlet connector D Vacuum pump F Fuel shut-off solenowd

10.5C Disconnecting a heater hose 10.6 Disconnecting the vacuum hose from the pump
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10 Unbolt the fuel filter bracket from the cylincer head. Move the
bracket and filter aside. being careful not to strain the fuel lines

11 Separate the exhaust downpipe from the manifold. Recover the
gasket

12 If wished. remove the glow plugs and/or fuel injectors - see
Chapter 3, Sections 10 and 14. Alternatively they can be left in position
for the time being.

13 Remove the camshaft drivebelt as described in Section 6.
paragraphs 110 6 and 8 o 10.

14 Remove the camshaft sprocket boit and washer. and the sprocket
itself. Tap the sprocket with a mallet to break the taper.

15 Remove the drivebeit tensioner (one Torx boit) and the drivebelt
backplate (two hex head bofts)

16 Slacken the cylinder head boits haif a turn at a time at first, in the
reverse of the tghtening sequence (Fig. 1.19). Remove the bolts.
Obtain new bolts for reassembly.

17 Check that nothing has been overiooked. then lift off the cylinder
head (photo). It is very heavy. Recover the gasket.

18 Do not dispose of the old gasket until a new one has been
obtained. Five thicknesses of gasket are avadable. The cormect
thickness is determined after measuring the protrusion of the pistons at
TDC - see Specifications and Section 29. Gasket thickness is
indicated by one to five teeth (standard bores) or holes (oversize
bores) in the position shown in Fig. 1.18. If the pistons have not been
disturbed and there is no evidence of piston/vaive contact, it is
probably satisfactory to fit 3 new gasket of the same thickness as that
removed.

19 Commence refitting by tuming the crankshat to align the timing
mark on the injection pump sorocket with the pip on the timing cover.

20 Set the camshaft in the comect position by means of.the camshaft
setting tool - see Section 9.

21 Make sure that the gasket mating surfaces on the block and head
are clean and dry.

22 Fit the new gasket over the locating dowels on the biock, making
sure that it is the nght way up. It will only fit one way (photo).

23 Lower the cylinder head onto the block and insert the new head
bolts. 2

109 Bok (arowea) securing cipstick tube bracket 10.17 Removing the cylinder head
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Fig. 1.18 Cylinder head gasket - thickness is indicated by
number of teeth (arrowed) (Sec 10)

10228 Head gasket top marking

24 Tighten the boits progressively 10 the Stage 1 specified torque,
the sequence shown in Fig. 1.19 (photo)

Blnmmm,whmmmwmswzwm

torque.

26 Watt 3t least two minutes. then tighten the bolts through the angle
for Stage 3, ng the same No further

bghtening is requwred.

27 Ft the drivebeit backplate and secure it wth the two bolts; use a
ittle sealant on the boit threads.

28 Fit and secure the drivebelt tensioner. Do not tighten the bolt fully
ver

29 Fit the camshatt sprocket. Insert ts bolt but only tighten it by hand,
50 that the sprocket can stll move on the taper

30 Tum the crankshaft clockwise 10 TDC, No 1 finng. Refer to Secton
9 f necessary.

31 Ft and tension the camshaft drivebelt as described in Section 6,
paragraphs 1310 17.

5 5 S

o0 ~04 02 60~ 80

Fig. 1.19 Cylinder head bolts tightening sequence. Arrow
points to pulley end of engine (Sec 10)

1024 Tightening a cviinder head bolt
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32 Check the valve clearances as described in Section 7.

33 If they were removed, refit the glow plugs as described in Chapter
3. Section 14.

34 Similarly refit the injectors. if necessary, as described in Chapter 3,
Section 10.

35 Refit and secure the camshaft cover, using a new gasket. Secure
the breather hoses.

36 Reattach the exhaust downpipe to the manifold. Use a new gasket,
and apply anti-seize compound 1o the stud threads.

37 Refit and secure the fuel filter and its bracket.

38 Refit the coolant bypass pipe and the thermostat housing, using
new seals on the pipe and a new gasket on the housing. See Chapter 2,
Sections 12 and 13. Secure the dipstick tube bracket 10 the thermostat
housing.

39 Refit the fuel injection pipes as described in Chapter 3, Section 9.

40 Reconnect the fuel retum pipe between the pump and No 1
injector (photo)

10.40 Connecting the fuel retum pipe to No 1 injector

“ the oil return and hoses to the

2 Unbolt and remove the inlet and exhaust manifolds. Recover the
gaskets.

3 Unbolt the vacuum pump. Slacken its bolts evenly until any tension
is released. Recover the O-ring seal.

4 Remove camshaft bearing caps and shells Nos 2 and 4.

5 Slacken the nuts securing camshaft bearing caps Nos 1. 3 and 5
one tum at a time. working from end to end so that the camshaft is
released gradually. Remove the caps and shells. Keep all the shells with
their respective caps if they are 1o be re-used.

6 Lift out the camshaft with its oil seal. Recover the lower half
bearing shells, keeping them in order 100 if they are 10 be reused.
Remove and discard the oil seal.

7 Remove the valve tappets and shims. Keep them in order in a
segmented box or some similar amangement.

8 Remove the vacuum pump operating plunger (photo)
9 Unbolt and remove the lifting eyes.

10 Unscrew and remove the oil pressure switch and the coolant
connector (photo).

11 Using a valve spring compressor, depress one valve spring retainer
to gain access 10 the collets. The vaives are deeply recessed. so the end
of the compressor may need to be extended with a tube or box section
with 3 ‘window’ for access. Remove the collets and release the
compressor. Recover the vaive, spring and retainer (photos)

12 Repeat the procedure 1o remove the other seven valves. Keep the
valve components in order f they are 10 be re-used.

13 Remove the valve stem oil seais from the valve guides, using
long-nosed pliers.

14 Dismantling of the cylinder head is now complete. Refer to Section
12 for decarbonisation procedures.

15 Clean all components and examine them for wear. Oil seais.
0-rings and gaskets should be renewed as a matter of course. Inspect
the head for cracks or other damage.

16 Check the head gasket face for distortion using a straight-edge and
feeler blades. Distortion 0 excess of the maximum specified means
that the head must be renewed. No refinishing is permitted. Do not be
decerved by the (permitted) projecton of the swarl chambers (photo).

17 Inspect the valve seats and swirl chambers for buming or cracks.
Both can be renewed, and vaive seats can sometimes be recut. but
again this is specialist work. Note that oversze seats and/or swirl

pump.

42 Reconnect the electrical leads 0 the temperature gauge sender, the
fan thermoswatch, the oil pressure switch and the glow piug bus bar.

43 Reconnect and secure all the coolant hoses, then refill the cooling
system as described in Chapter 2. Section 6.

44 Refrt the air cleaner as described in Chapter 3

45 Reconnect the battery.

cl may have been fitted in production - see Specifications and
Figs. 1.23 and 124,

18 Check each valve for suaightness. freedom from burming or cracks.
and for an acceptable it in 1ts guide. Excessive play in the guide may
be caused by wear in either component; measure the valve stem with 3
micrometer, or try the fit of 3 new vaive if available. 1o estabish
whether 1t is the valve or the guide which s wom.

19 Vaive guides as such re not renewable. The guide bores must be
reamed accurately 10 2 specific oversize and vaives with the
approonate oversze stems fitted. Consult a Ford dealer or other

n ¢

head - overhaul and v

1 With the head removed as described in the previous Section,
remove the injectors and glow plugs (if not aiready done). Clean the
accessible parts of the head and mop out oil and coolant. Take care not
to damage the protruding vaives.

B

20 Sight marking of the sealing aea on the valve head may be
removed by gnnding. Any more severe damage means that the vaive
must be refaced. if possile. or renewed. The amount of grinding
needed to remove large burn marks. besides beng tedious. may cause
the vaive 10 st UNacceptadly deeply in its seat.
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Fig. 1.21 Sectional view of a valve and associated
components (Sec 11)

A Coflets D Valve stem od seal
8 Spring retainer £ Cylinder head
\_C Vawe sonng

F Vaive

11.11A Valve spring compressor in use — note extension tube”
(arrowed)

Fig. 1.22 Ford valve spring compressor in use (Sec 11)




[image: image25.jpg]4 Chapter 1 Engine

11.118 Removing a vaive spring and retainer

gA

Fig. 1.24 Valve seat dimensions. For A and 8 see
Specifications (Sec 11)

11.11C Valve, spring. retainer and collets

Fig. 1.23 Swirl chamber seat dimensions. For A, B and C see
Specifications (Sec 11)

21 New or refaced vaives and seats should be ground together as
foliows. (The coarse paste may be omitted if the fit is already good.)

22 Invert the head and support it securely. Smear a little coarse
grinding paste round the seaiing area of the valve head. Insert the vaive
in its guide and gnng It 10 the seat with a to-and-fro motion. The
customary 100l for this operation is a stick with a rubber sucker on the
end (photo). Lift the vaive occasionally 1o redistmbute the. grinding
paste.

23 When an unbroken ring of grinding paste is present on the vaive
head and seat. wipe them clean, then repeat the operation with fine
gnnding paste.

24 When ail the vaives have been ground in. clesn away all traces of
gnnding paste. first with a paraffin-soaked rag then with clean dry
rags. finaily with comoressed ai if available. Do not overlook the vaive
guides. [t will be Obvious that even a small quantity of grinding paste
remaining n the engine could cause extremely rapid wear.

25 Examine the vaive springs for distortion or migns of fatigue
Measure thew free length and compare it with that given in the
Specificatons. It is worth renewing the spnngs as a precautionary
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11.22 Grinding in a vaive

measure if the old ones have seen much service, even if they appear to
be in good condition.

26 Examine the tappets and their bores for scoring or other damage.
Oversize tappets may already have been fitted in production. If
purchasing new tappets, measure the old ones or take them along for
comparison to be sure of obtaining the right size.

27 Renew the camshaft bearing shells unless they are obviously in
perfect condition. Two sizes of shell are fitted, one for standard bearing
bores and the other for oversize bores. Oversize shells are identified by
a2 green mark_ Either size may have been fitted in production.

28 Examine the camshaft bearing journals and the cam lobes for
scoring or other deterioration. If a micrometer is available, check the
1ournal diameters. Bearing clearance can be measured using Plastgage
- see Section 27. Renew the camshaft if it is badly wom or if the
journals are out of round. Once wear has begun on the lobes it usually
progresses rapidly as the surface hardening is penetrated.

29 Inspect the manifold and camshaft bearing cap studs. Renew any
which are in poor condition, or transfer them o the new head if one is
being fitted. To remove a stud either use a proprietary stud extractor, or
lock two nuts together on the exposed thread and use them to unscrew
it. Studs which have come out by mistake should be cleaned up and
refitted using thread locking compound.

30 Overhaul of the cylinder head is now complete. If the core plugs
need attention, refer 1o Section 27.

31 Begin reassembly by oiling a valve stem and inserting it into its
guide. Fit the new valve stem oil seal. It is advisable 10 protect the seal
by covering the grooves in the valve stem with a plastic sieeve (which
may be provided with the new seals) or with plastic film (photo)
Lubricate the seal and press it into position with a tube or a smail box
spanner. Remove the protective sieeve or film

32 Fit the valve spring (either way up) and the spring retainer. Apply
the valve spring compressor and depress the spring retainer far enough
10 give access to fit the collets. A smear of grease on the collets will
hold them in position on the grooves. When the collets are properly
located, carefully release the valve spring compressor. Tap the spring
retainer smartly with a mallet and tube to settle the collets.

33 Repeat the operations on the remaining seven valves and
associated components.

34 Refit the oil pressure switch and the coolant connector. Use a little
sealant on their threads.

35 Oil and refit the vacuum pump plunger.
36 Refit and secure the lifting eyes.

37 Oil and insert the tappets and shims, observing their previously
fitted sequence when applicable (photos). Make a note of the shim
thickness fitted at each position. i not already done. for reference
when checking the valve clearances. Remember to fit the shims with
the size markings downwards.

38 Fit the camshaft and its beanngs as described in Section 8,
paragraphs 8 to 13.

39 Fit a new camshaft oil seal as described in Section 13.
40 Refit the inlet and exhaust maniolds. using new gaskets. Tighten

the securing nuts and bolts progressively 10 the specified torque. For
the exhaust manifold tightening sequence see Chapter 3. Section 17

11.31 Frrung a valve stem od seal. The end of the stem is covered
with plastc film

11.37A Fituing a tappet ...
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11.378 . and its shim

41 Turn the camshaft 5o that the vacuum pump cam lobe is pointing
#way from the pump. Insert the vacuum pump lower bolt and screw it
®  few tums. Fit a new O-ring 10 the vacuum pump and slide its
slotied fixing hole onto the lower bolt. Fit the upper bolt, make sure
that the 0-ring is sull correctly located, then tighten both bolts evenly,

42 The cylinder head is now ready for refitting as described in the
Previous Section.

12 Cylinder head and pistons - decarbonisation

1 With the cylinder head removed. as described in Section 10, the
£arbon deposits should be removed from the combustion spaces using
& scraper and a wire brush fitted into an electric anil. Take care not to
damags the valve heads. otherwise no special precautions need be
1aken as the cylinder head is of cast iron construction.

2 mum-um‘,uqnpnnmuc-mmmcvhmm head
Should be dismantied as described in the praceding Section so that the
yaives may be ground in and the ports and combustion spaces cleaned,
Brushed and biown out after the manifoids have been removed,

3 Before grinding-in a vaive. remove the carbon and deposits
Somoletely from s head and stem. With an inet vaive, this is usually
um,wywmmmwhwm.bwmkmhm

With 3 wire brush. With an exhaust vaive the deposits are very
Much harder and those on the vaive head may need a rub on coarse
Smery cloth to remove them. An old woodwaorking chisel is a useful
109! 10 remove the worst of the valve head deposis.

4 _An important pan of the decarbonising operation is to remove the
SDon deposits from the piston crowns. To do thrs. turn the crankshaft
30 ™at two pistons are at the 10p of ther stroke and press some grease
Between these pistons and the cylinder walls. This wil prevent carbon
Panicles falling dowr it the Drston ring grooves. Staff rags into the
Other two bores.

S Cover the oilwavs and cootant Passages with masking tape and
then using a blunt scraper remove ail the carbon from the piston
Seomns. Take care not 10 score the soft alloy of the crown or the surface
f e cylinder bore.

6 Sotate the cranksnaft 10 brng the other two pistons to TDC and
fepeat the operations

7 Wipe away the circle of grease and carbon from the cylinder bores.

8 Clean the top surface of the cylinder block by careful scraping

13 Oil seals - renewal

1 The procedures described here are for renewal with the engine in
the vehicle. With the engine removed. the steps taken to gain access
may be ignored. Read through the procedures first to see what is
involved - some are quite lengthy.

Camshaft
2 Remove the camshaft drivebelt as described in Section 6,
paragraphs 1 to 11

3 Unbolt and remove the camshaft sprocket. Tap the sprocket with a
mallet if necessary to break the taper fit

4 Unbolt and remove the drivebelt tensioner and the beit backplate.

5 Unbolt and remove No 1 camshaft bearing cap. Do not lose the
shell.

6 Extract the old oil seal. preferably using fingers only. Take care not
1o scratch the bearing journal or the sealing surface if tools are used.

7 Clean old sealant from the bearing cap. Apply fresh sealant (to Ford
s0ec SPM - 4G - 9112 - F/G) 1o the areas of the cap shown in Fig
114,

8 Refit No 1 bearing shell and cap. Tighten the cap nuts to the
specified torque.

9 Lubricate the new seal and make sure that its seat is clean. Also
lubricate the taper on the camshaft nose.

10 Fit the new seal. lips inwards. and seat it with a piece of tube or 3
large socket (photos). The maker's 100l uses a bolt and washers to
draw the seal into position

11 Refit the drivebet backplate and the tensioner. Do not tighten the
tensioner pivot bolt yet

12 Refit the camshaft sprocket. making sure that the taper is clean and
dry. Insert the sprocket boit but do not tighten it

13 Refit and tension the camshaft drivebelt as described in Section 6,
paragraph 12 onwards.

SSSe E
13.10A Fit the new oil seal to the camshaft nose ...
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13.108 ... and seat it with a tube or socket

Injection pump gear
14 the camshaft as in Section 6,
paragraphs 110 12.

15 Unbolt and remove the injection pump sprocket.

16 Remove the old seal using a suitable hooked tool. Aftematively,
dnill a small hole in the face of the seal, fit a self-tapping screw into the
hole and lever or pull on the screw head to remove the seal. If all eise
fails, the uming cover will have to be removed (see Section 15)

17 Lubncate the new seal and make sure that its seat is clean.

18 Fit the new seal. lips inwards. and press it home. Ford tool 21 - 111
uses a couple of sprocket boits 1o press the seal into position. An
acceptable alterative is 1o use the old seal, a drilled metal bar and
some bolts and spacers (photos). Care must be taken that the seal
enters its seat squarely.

13.18B Pressing the new seal nto position using the old seal, a bar. Fig. 1.26 Drawing in an injection pump gear oil seal
bolts and spacers (Sec 13)
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‘Refit the injection pump sprocket. making sure that the focating
engages correctly. Fit the sprocket boits and tighten them to the
d torque.

o Refit and tension the camshaft drivebelt as described in Section 6,
oh 13 onwards.

shaft pulley - Fiesta
Disconnect the battery earth lead.

' Drain the cooling system as described in Chapter 2. Section 4.

Separate the radiator top hose from the raciator, and the expansion
hose from the water pump inlet.

Unclip and remove the camshaft drivebelt cover.

cable from the

the
Disconnect the clutch cable from the transmission.
' Remove the starter motor as described in Chapter 7, Section 6.

Remove the crankshaft pulley boit. This bott is. tight. The

Make quite sure that the engine is securely supportea before trying 1
undo the bolt. Obtain a new bolt for reassembly.

35 Remove the crankshaft pulley. Note the locating pin (photo)
36 Remove the oil seal as described in paragraph 16.
37 Lubricate the new seal and clean its seat

38 Fit the seal, lips inwards, and push it home as far as possible by
hand. Seat the seal fully with the aid of a suitable tube or the old seal. It
is possible 10 use the crankshaft pulley bolt and the pulley to apply
pressure to the tube or seal

39 Refit the crankshaft pulley. Oil the threads and the head contact
face of the new bolt and insert it finger tight.

40 Tighten the crankshaft pulley bolt to the specified torque. If using
the Ford special tools or equivalent. angular rotation for the second
stage of tightening can be by a disc to
the injection pump sprocket. Remember that the pump sprocket turns.
at half engine speed, so (for instance) 150" crankshaft movement will
be read as 75" at the pump sprocket.

41 Refit and tension the alternator drivebelt - see Chapter 2, Section
"

42 Raise the engine/transmission assembly and reattach its mount-
ings. Remove the lifting tackle.

43 Refit the gearshift stabiliser.

44 Refit the front tie-bar brackets.

45 Refit the front suspension lower arm balljoints.
46 Refit the starter motor - see Chapter 7. Section 6.

call up two special tools (Nos 21 - 108 and 21 - 109). one of

32 mm socket can be used on the boit. and suitable
made 0 jam the with the engine
a hoist it will be difficult to undo the bolt with normal hand tools.

47 the clutch and cables.

48 Reconnect the coolant hoses 1o the radiator and the water pump
inlet

49 Check the injection pump timing (Chapter 3, Section 7) and adjust
if necessary.

tools for with the
pulley bolt (Sec 13)

Fig. 1.28 Pulley bolt locking tool fitted (Sec 13)
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Fig. 1.29 Crankshaft turning tool in use (Sec 13)

Fig.1.30A g disc 10 the in pump
sprocket (Sec 13)
50 Refil the cooling system as 3

in Chapter 2,
51 Check the engine oil level and 10p up if necessary.
52 Reconnect the battery.

Crankshaft pulley - Escort/Orion
53 Disconnect the battery sarth lead.

54 Unclip and remove the camshatt dnvebeit cover.
55 Remove the starter motor as described in Chapter 7, Section 6.
56 Unbolt the altemator driveoeit spiash shield (when fitted).

57 Support the-engine/transmission with lifting tackle or a suitably
Ppadded jack.

58 Unbolt both anti-roll bar trackets from the body.

59 Remove the three bohs which attach the wansmission rear
mounting bracket to the booy.

13.35 Removing the crankshatt pulley. Note locating pin and hole
(amowed)

60 Remove the nut and bolt which secure the engine mounting to the
right-hand inner wing.

61 Unbolt the gearshift stabiliser from the transmission.

62 Lower the engine/transmission until the crankshaft pulley s
accessible.

63 Renew the seal as described in paragraphs 33 to 41

64 Raise the engine/transmission, making sure that the right-hana
mounting engages correctly. Fit its nut and bolt. but do not tighten
them fully yet.

65 Reattach the transmission rear bracket and the anti-roll bar
brackets.

66 Tighten the engine/transmission mountings and the anti-roll bar
bracket fastening, then remove the lifting tackle or jack.

67 Reattach the gearshift stabiliser 10 the transmission.

68 Check the injection pump timing as described in Chapter 3.
Section 7, and adjust f necessary.

69 Refit the aiternator drivebelt splash shield. the starter motor and the
camshatt drivebeit cover.

70 Check the engine oil level and top up if necessary.
71 Reconnect the battery sarth lead.

Crankshaft rear
72 Remove the flywheel as described in Section 19.

73 Extract the oil seal as described in paragraph 16. or by using Ford
100 No 21 - 010. Take great care not to damage the oif seal housing.

74 Lubncate the new seal and clean its seat.

75 Fit the new seal. lips inwards. and seat ¢ The Ford tool for
installing the seal s in the form of a cup which is drawn in with 2
couple of flywheel bolts. A suitably drilled plate or bar could be used
instead (photo).

76 Refit the flywheel. using new boits. as described in Section 19.
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Fig. 1.31 Maker’s tool for extracting the crankshaft rear oil
seal (Sec 13)

14 Sump - removal and refitting

1 Disconnect the bartery earth (negatve) lead.
2 Remove the starter motor as described in Chapter 7, Section 6
3 Raise and securely support the front of the vehicle.

4 Drain the engine oil by removing the sump drain plug. Refit the
plug when draining  complete 10 avord losing it

5 Remove the flywheel cover plate, which is secured by two nuts
(photos)

6 Remave the 16 boits which secure the sump. Access 10 the two
Bolts nearest the flywneel s tight. a socket spanner, extension and
unwversal jont will be required

7 Pull the sump off the engine block. If s stuck. strike its sides with
a wooden or plastic mallet. Avoid levenng between the mating faces if
possible. as distortion or other damage may resuit

8 Remove the old gasket from the sump or block

9 Clean the sump both inside and out. Dress the sealing surface if it is
distorted

10 Clean the block mating face then apply non-setting jointing
©OMPOuNd 10 the areas shown in Fig. 1.32

11 Position 2 new gasket on the sump. using 2 smear of grease 1o
fetain it m position.

12 Offer the sump 1o the block. Insert the four comer bolts and tighten
them finger tght

13 Insert the remaning 12 bolts and tghten them (0 the specified
torque

14 Tighten the four comer bolts 10 the specified torque.
15 Refit the fivwheel cover plate and the starter motor.

16 Make sure that the crain plug s fitted and tightened, then refill the
engine with the specibed quantity and grade of ol

17 Reconnect the battery and lower the venicle.

18 Check for leaks around the dran plug and sump gasket when the
engine is next run

1458 Remaving the flywheel cover plate
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Fig. 1.32 Apply jointing compound to the critical sealing
areas (arrowed) of the sump mating face (Sec 14)

15 Timing cover and gears - removal and refitting

1 Disconnect the battery earth (negative) lead.

2 Remove the camshaft drivebeit as described in Section 6.

3 Remove the alternator drivebeit as described in Chapter 2, Section
n

4 Remove the crankshaft pulley. Refer to Section 13 for the
procedures necessary to gain access 1o and ta remove the pulley.

5 Unbolt and remove the inection pump sprocket. Slacken, but do
fot remove completely, the injection pump shaft nut.

6 Remove the 15 boits which secure the timing cover. Note the
location of the three longer bolts (photo).

7 Remove the timing cover and recover the gasket. Be prepared for
some oil spillage. If the water pump puiley blocks removal of the cover
unbolt and remove it

8 With the timing cover removed. the gears can be withdrawn. A
pulley will be needed to draw off the injection pump gear. and this
must be capable of being used in the space avalable. Refer to Section
25. paragraphs 30 and 33, for further details

9 Refit the timing gears as described in Section 29, paragraphs 34 to
£

10 The tming cover oil seals should be renewed as a matter of course.
Drive the old seals out of the cover. but do ot fit the new ones yet

11 Refit the timing cover using a new gasket - a smear of grease will
hold the gasket in position.

12 Secure the timing cover with the 15 bolts. The three longer bolts go
at the top. Tighten the bolts evenly to the specified torque.

13 Fit new crankshaft pulley and injection pump sprocket oil seals.
Refer 1o Section 13 if necessary.

14 Refit the water pump pulley if it was removed.

15 Refit the injection pump sprocket and tighten its boits to the
specified torque (photos)

16 Refit the crankshaft pulley. Secure the pulley with a new bolt. oiled
on the threads and head contact face. Tighten the bolt to the specified
torque - refer to Section 13, paragraph 40.

17 Reverse the steps taken to gain access 1o the crankshaft pulley.

18 Refit and tension the aiternator drivebeit as described in Chapter 2.
Section 11.

19 Refit and tension the camshaft drivebelt as described in Section &

r

S A .

156 Timing cover ready for removal. The three longer bolts are
armowed

S

N\

Fig. 1.33 Removing the injection pump gear (Sec 15)

A Puller
8 Idler gear

C  Crankshaft gear
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15.15A Fitting the injection pump sprocket. Note locating pin and
hole (arrowed)

20 Check the injection pump timing as described in Chapter 3,
Section 7.

21 Check the engine oil level and top up if necessary.
22 Reconnect the battery.

23 Check for leaks from the timing cover gasket and oil seals when the
engine is next run.

18 Timing case - removal and refitting

15.158 Tightening a sprocket bolt

3 Remove the oil pump pick-up pipe and strainer by unbolting the
assembly, complete with bracket. from the block and the timing case
Recover the gasket.

4 Remove the three nuts which secure the fuel injection pump to the
timing case.

5 Remove the seven boits which secure the timing case to the block.
Four of these are Torx bolts.

6 Pull the timing case ciear of the crankshatt and injection pump and
remove it. Recover the gasket.

1 Remove the sump as described in Section 14. Also remove the oil
filter element.

2 Remove the tming cover and gears as described in Section 15,

i by placing a new gasket on the cylinder block

8 Offer the timing case to the block. observing the following points:

(3) The flats on the oi pump must engage with those on the
crankshaft

r

Fig. 134 0il pump pick-up pipe and bracket retai ing
screws (arrowed) (Sec 16)

Fig. 1.35 Timing case securing bolts (arrowed) (Sec 16)

A 0il pump bohts

%
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Fig. 1.36 Timing case and block sump mating faces
(arrowed) must be aligned (5e¢ 16)

Fig. 1.37 Oil pump and timing case (Sec 17)

A Pump housing € Centering spigot

8 Pump gears

(b,

The centring spigot on the oil pump must enter the main
bearing bore

The sump mating faces on the timing case must aiign with
those on the block to within 0.1 mm (0.004 in)

(c)

9 Insert the timing case-to-block bolts and tighten them 1o the
specified torque. Trim off any excess gasket at the sump face

10 Refit the injection pump-to-timing case nuts and tighten them to
the specified torque.

11 Refit the oil pump pick-up pipe, bracket and strainer, using a new
gasket. Tighten the bolts to the specified torque.

12 Refit the timing gears and cover as described in Section 15.
13 Fit 2 new oil filter element as described in Section 4.

14 Refit the sump as described in Section 14.

nspection and

17 Oil pump - removal. ing

1 Remove the timing case as described in the previous Section.

2 Remove the three boits which secure the oil pump 1o the timing
case (photo).

3 Remove the oil pump from the timing case. Extract the gears from
the pump housing, noting any identification marks to show which way
round they are fitted

4 Clean all parts and inspect them for wear or damage. No wear limits
were published at the time of writing. Pump components are not
available ndividually. It is wise to renew the pump on a precautionary
basis at time of major overhaul, especially. if there is evidence of oil
Starvation elsewhere.

§ Clean the pick-up pipe and strainer in solvent and blow them dry.
Note that the pressure relief vaive is built into the pick-uo pipe ana
cannot be dismantied, or renewed separately.

6 When refitting, lubricate the pump gears liberally, then fit them into
the pump housing (photos).

7 Fit the assembled pump to the timing case (photo) and secure with
the three bolts. Tighten the bolts to the specified torque.

8 Refit the timing case as described in the previous Section.

17.6A Qil pump housing with gears removed
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18 Pistons and connecting rods - removal and refitting

1 Remove the cylinder head as described in Section 10.
2 Remove the sump as described in Section 14,

3 To improve access. it is preferable to remove the oil pump pick-up.
pipe, bracket and strainer.

4 If there is a pronounced wear nidge at the top of any bore, it may be
necessary 10 remove it with a scraper of ridge reamer 1o avoid piston
damage during removal. Such a ridge may indicate that reboring is
necessary. which will entail new pistons in any case.

5 Tum the crankshatt 10 bring two pistons to BDC. Check that the
connecting rods and their caps are numbered on one side - make paint
or punch identifying marks if necessary.

6 Remove the bolts from the two accessible connecting rod caps.
Take off the caps and recover the bottom half bearing shells. Keep the
shells with their caps  they are to be re-used.

17.68B Outer gear fitted to oil pump housing. Face mark on gear 7 Push the two pistons up through the bores. Gentle persuasion (eg
(aowed) shows which way round it s fied with a hammer handle) may be needed to make the piston rings clear
the wear ridge ~ see paragraph 4.

8 Remove the pistons complete with rings and connecting rods.
Keep the upper half bearing shells with their pistons and rods f they
are 10 be re-used.

9 Turn the crankshaft 180" to bring the other two pistons to BOC.
Repeat the removal process.

10 nation and of pistons is. in Section 27.

11 1f new piston rings are to be fitted to old bores, the bores must be
deglazed 10 allow the new rings 10 bed-in properly. Protect the big-end
journals by wrapping them in masking tape. then use a piece of coarse
emery paper to produce a cross-hatch pattem in each bore. A flap
wheel in an electric dnll may aiso be used, but beware of spreading
abrasive dust. When deglazing is complete. unwrap the big-end
journals and wash away all abrasive particles.

12 Commence refitting by laying out the assembled pistons and rods
in order, with the beanng shells, connecting rod caps and new bolts.
Stagger the ring gaps evenly.

- - 13 Wipe any protective grease off the new bearing shells (if used).
17.6C Oil pump with inner and outer gears fitted Make sure that the sheil seats are clean, then press the shells inta the
rods and caps so that the locating tangs engage in the grooves
(photos)

177 0il pumo fied to timing case

18.13A Fitting a bearing shell 10 the connecting rod
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18.138 .. and to the connecting rod cap

14 Lubricate the bores, pistons. crankpins and shells. Fit a piston ring
compressor 1o the first piston to be fitted. Offer the piston to its bore,
making sure that it is the comect bore. and that the arrow on the piston
crown and the F mark on the connecting rod are both facing the oil
pump end of the engine (photo).

15 Tap the piston through the ring compressor and into the bore,
using a hammer handle or simiar 'soft tool. Release the ring
compressor as the piston enters the bore.

16 Guide the connecting rod onto the crankpin, taking care not to
scratch the bearing surface. Check aiso that the bearing shell is not
displaced. Fit the connecting rod cap with shell, making sure it is the
right way round. <

17 Oil the threads of two new connecting rod cap bots. Fit the bolts
and tighten them in stages to the specified torque.

18 Repeat these operations 10 fit the other three pistons. Tum the
crankshaft as necessary 10 bring the crankpins into positions
convenient for fitting.

19 If new components have been fitted. check the piston protrusion as.
descnibed i Section 29. paragraphs 45 1o 49.

20 Refit the oil pump pick-up pipe. bracket and strainer, if removed.
using 3 new gasket. Tighten the bolts 10 the specified torque.

21 Refit the sump as described in Section 14.
22 Refit the cylinder head as described in Section 10.

19 Flywheel - removal and refitting

1 _Either remove the engine and transmission and separate them
(Sections 22 and 23). or remove the transaussion alone as described in
the appropnate manual for petroi-engined vehicles.

2 Make alignment marks. then siacken the clutch pressure plate bolts
evenly. Remove the bolts. the pressure plate and the driven piate.

3 Make aiignment marks between the flywheel and the crankshaft

18.14 Arrow on piston crown points to oil pump end of engine

tail, then unbolt and remove the fiywheel. Do not drop it. it is heavy.
Obtain new bolts for reassembly.

4 E and
22,

of the s in’

5 Commence refitting by placing the flywheel on the end of the
Observe the marks if g the original

components.

6 Insert the new securing bokts. Tighten them in stages to the
specified torque (photo)

7 Refit and secure the clutch driven and pressure plates. Take the
OppOrtuniy 1o renew any wor clutch components. Make sure that the
driven piate is centred. e

8 Refit the transmission, or mate and refit the engine/transmission
assembly. as appropnate.

19.6 Tightening a fiywheel boit
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20 Engine/tra: n mountings - r: and refitting

1 Before removing any mounting. suppOrt the engine/transmission
unit with 2 hoist or 2 suitably padded jack

All models - right-hand
2 Remove the mounting bolt from under the right-hand wheel arch
(photo)

3 Remove the nut and washer adjacent to the right-hand suspension
twret.

4 Working from beiow, remove the three bolts which secure the
mounting bracket 1o the rear of the block. Note the location of the long
bolt.

5 Remove the mounting. It may be dismantled for renewal of the
rubber component (photos)

Fiesta - left-hand
6 Unscrew the nuts (one front, one rear) securing the left-hand
mountings 1o the transmission bearer (photos)

Fig. 1.38 Nut (arrowed) securing right-hand mounting
(Sec 20)

2058

- 10 extract the engine mounting rubber

20.5A Remove the bolt (arowed) ..

20.6A Transmission mounting nut (A) and bearer bolts (B) - front
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20.68 Transmission mounting nut (A) and bearer bolts (B) - rear

7 Support the bearer, remove its four securing bolts (two front, two
rear) and remove it.

8 The rubber mountings can now be disconnected from the
transmission support brackets.

Escort/Orion — rear
9 Unbolt the mounting from the body and from the transmission and
remove it.

10 With the mounting removed, the flexible component can be
detached for renewal.

Escort/Otion - front

11 The front mounting is attached to the anti-roll bar left-hand
bracket. Remove the nut and washer which secure the flexible
component 1o that bracket.

12 Raise the engine/transmission slightly. Unbolt the bracket from the
transmission (four bolts) and remove the mounting complete.

13 Again, the flexible component can now be detached for renewal.

Al mountings
14 Refit in the reverse order to removal. observing the original fitted
sequence of washers, plates etc. As the nuts and bolts are tightened,
check that the rubbers do not twist.

15 When the hoist or jack is lowered. check again that the mountings
are not under excessive tension, causing twisting or deformation of the
rubbers. Slacken and retighten the fastenings if necessary.

21 Engine - methods of removal

1 The engine and transmission are removed together from under the
vehicle and then separated. Arrangements must therefore be made for
lifting the vehicle at the end of the removal process so that the power
unit can be extracted. Alteratively a pit can be used.

2 Itis possible to remove the transmission alone, after which it would
in theory be possible to remove the engine from above. This method is
untested. however, and involves extra work.

22 Engine and transmission - removal

1 Disconnect the battery earth (negative) lead.

2 Remove the air cleaner as described in Chapter 3, Section 3.

3 Drain the cooling system as described in Chapter 2, Section 4.
Remove the radiator top and bottom hoses. It is not essential. but
access will be improved and the risk of damage reduced if the radiator
and fan are removed - see Chapter 2. Section 9.

4 Drain the transmission oil as described in Chapter 4, Section 2.

5 Disconnect the coolant hoses from the cylinder head. water pump
and thermostat housing.

6 Remove the bonnet. Again, this is not essential but it will improve
access.

Fig. 1.39 Transmission rear mounting (Escort/Orion).
Mounting-to-body bolts arrowed (Sec 20)

-

~\

Fig. 1.40 Transmission front mounting (Escort/Orion).
Nut (arrowed) secures flexible component to bracket
(Sec 20)
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7 Disconnect the throttie cable from the fuel injection pump. Refer to
Chapter 3, Section 15

& Disconnect the following slectrical leads

(a) Ahernator
(b) Temperature gauge sender

fc) Oil pressure switch

(d) Fan thermoswitch

(e) Glow plug feed

10} Injection pump fuel shut-off solenod and cold start device
(g) Oil level sensor (when fitted)

(h) Reversing light switch (photo)

9 Disconnect the transmission earth strap (photo).

10 Disconnect the fuel feed and return pipes. either at the filter and
pump banjo unions or at the bulkhead (photos). The bulkhead
connectors camy coloured stripes — white for feed. red for return
Arrows on the pipes do not necessarily indicate the direction of flow.
Plug or cap open unions and tie loose pipes out of the way.

11 Disconnect the vacuum pipe from the vacuum pump.

22.10A Fuel feed banjo umon at filter

12 Disconnect the clutch and speedometer cables from the transmis-
sion (photo)

13 Raise and support the front of the vehicle with the front wheeis
free. Remove the exhaust downpipe.

14 Select reverse gear. Make alignment marks, then disconnect the
gearshift rod by undoing its clamp bolt and pulling it off the selector
shaft (photo)

15 Unbolt the gearshift stabiliser from the transmission (photo).
Recover the washer.

16 Remove the pinch-bolt and nuts and separate the track control arm
balljoint on the left-hand side.

17 Remove the pivot bolt from the left-hand track control arm.

18 On Fiesta models only, unbolt the tie-bar bracket and remove the
track control arm, tie-bar and bracket as an assembly (photo).

19 On all models, free the left-hand driveshaft from the differential by

22.108 Fuel feed and return pipes at bulkhead. Note coloured
idenufication stripe (arrowed)
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2215 Gearshift stabiliser bolted to transmission

levering between the CV joint and the differential housing. whuist an
assistant pulls the left-hand front roadwheel outwards. Hammer on the
lever if necessary 10 free the arveshaft

20 Tie the driveshaft out of the way. Do not bend the inner joint at
more than 20, or the outer at 45"

21 Insert a wooden or plaste plug Mto the driveshaft hole n the
Gitferential 50 that the side gears will not be disiodged. A prece of
broom handle s ideal

22 Remove the pinch-bolt ana nut ang separate the track control arm
balljoint on the right-hand sice (photos)

23 Remove the right-hand track control arm pivot bolt. On Fiesta
modeis only. unbolt the tie-bar bracket and remove the track control
arm. ve-bar and bracket (photos).

24 Withdraw and support the nght-hand driveshatt, and piug the hole.
in the same way as the left-hand one (photos)

25 Disconnect the starter motor cables. Free the cables from thew clips
and brackets.

22.22A Track control arm baljoint pnch-bolt and nut (arrowed)
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22234 Remove the pivot nut and bolt (arrowed)

22 244 Fresing the right-hand driveshaft 22.248 Driveshatt hole plugged with a piece of broom handie
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26 Attach lifting tackle to the engine, using the lifting eyes provided
Take the weight of the engine/transmission unit.

27 Detach the right-hand mounting from the body. It is secured by
one bolt (accessible through the wheel arch) and one nut (next to the
night-hand suspension turrer)

28 On Fiesta models. remove the four bolts which secure the
transmission bearer to the body

29 On Escont/Orion models. unbolt the transmission rear mounting
from the body and the front mounting from the rubber insulator. Also
unbolt the anti-roll bar mounting brackets from the body and remove
the anti-roll bar. brackets and track control arms together.

30 On all models, remove any splash shields, under-trays etc which
may impede removal. Check that the gearshift linkage and stabiliser are
clear - they can be unbolted from the floor and swivelled round it
necessary.

31 Check that nothing has been overlooked. then lower the
engine/transmission unit to the ground

32 Raise the vehicle further if necessary and withdraw the unit from
undermeath. it will be found easier 1o move the engine/transmission if
it s lowered onto a strong wooden or metal pallet fitted with bal type
castors. A trolley jack is not suitable.

33 If the vehicle must be moved whilst the engine is out, temporarily
refit the front suspension components, and support the driveshafts so
that they can rotate without damage (photo)

23 Engine and transmission - separation

1 Unbolt and remove the starter motor.

2 Remove the flywheel cover plate, which is secured by two nuts.

3 Remove the remaining engine-to-transmission bolts (photo)

4 Withdraw the transmission from the engine. Once it is clear of the
locating dowels. do not allow the transmission to hang on the input
shaft.

5 Recover the split backplate from behind the flywheel

6 Store the transmission as nearly as possible in its fitted position. Be
prepared for oil 10 seep out of the driveshaft apertures in storage.

24 Engine dismantling - general

1 Clean the engine thoroughly using a water-soluble grease soivent
or similar product. Keep dint and water out of vuinerable components
such as the fuel injection pump and the alternator.

2 Although there is no reason why only partial dismantling should
1Ot be carmea out 10 renew some specific component. f the engine has
seen much service it 13 probably worth dismantiing it completely to
assess the degree of wear 1n ail areas.

3 When possible the engine should be dismantied on a workbench or
stout table * an engine dismantiing stand 's available, 5o much the
better. Avoid working directly on a concrete floor. as grit presents a
senous prodiem. if there is N aiternative 1o working on the floor. cover
it with an 0id piece of lino or carpet.

4 As well 25 the usual selection of 1oois. have available some wooden
blocks for propping up the engine. A notebook and pencil will be
Needed, as will a couple of segmented boxes or a good supply of
plastc bags and labels.

5 A waternroot marker pen is useful for making alignment marks
without recourse 10 punches or chisels. Take care that the marks are
not evased cunng cleaning, however.

22)

23.3 Removing an engine-to-transmrssion bolt
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& Whenever possible. refit nuts, washers etc to the components from
which they were removed. This makes reassembly much simpler. Do
ot rely on memory.

Spills of oil fuel and coolant are bound to occur during
dismantling. Have rags and newspapers handy to mop up the mess.

8 Do not throw away oid gaskets immediately, but save them for
comparison with new ones o for use as pattems if new gaskets have to
be constructed

25 Engine - complete dismantling

1 I not aiready done. drain the engine oil

2 Unbolt and remove the exhaust manifold

3 Remove the alternator drivebelt.

4 Jam the flywheel ring gear and slacken the crankshaft pulley bolt.
This bolt is extremely bght: make sure that the engine is well

supported. If the appropnate tools are available, lock the bolt and turn
the crankshaft by means of the ring gear - see Section 13.

§ Remove the ol filter and dipstick. When fitted, remove the oil level
sensor.

6 Remove the altemator and its adjusting strap.

7 Disconnect the fuel supply line from the fuel injection pump. Be
prepared for spillage.

8  Unbolt the fuel filter bracket from the cylinder head and remove the
filter and bracket complete (photo).

9 Disconnect the fuel return hoses from the injectors and from the
pump.

10 Remove the injection pipe as described in Chapter 3, Section 9.

11 Unscrew and remove the fuel injectors. Refer to Chapter 3. Section
10 if necessary. Recover the heat shields.

12 Disconnect the glow plug bus bar, then unscrew and remove the
glow plugs.

13 Unbolt the dipstick tube bracket from the thermostat housing. Pull
the dipstick tube off its spagot.

14 Unbolt and remove the thermostat housing and its connecting
pipe

15 Slacken the vacuum pump retaining bolts evenly. a tum at a time,
until the spring pressure s released. Remove the vacuum pump and the
oil retum hose

16 Unclip and remove the camshaft drivebelt cover.

17 Remove the breather hoses. then unbolt and remove the camshaft
cover. Recover the gasket. sealing stnp and plug.

18 Turn the crankshaft until the groove in the tail of the camshaft is
paraliel with the 100 of the Cylinder head. and the larger semi-Circular
segment is uppermost

19 Slacken the camshaft sorocket bolt. counterholding the sprocket to
avoid straining the driveoert.

20 Unscrew the drivebert tensioner pivot boit. Remove the tensioner.
21 Mark the camshaft drivebelt running direction i it s 10 be re-used,

then remove it. Do not tum the crankshaft or camshafts with the beit
removed. or piston-vaive contact may occur.

22 Remove the camshatt sprocket bolt and the sprocket itself. Tap the
sprocket with 2 wooden or plastic mallet if necessary o break the taper.

23 Unbolt and remove the drivebelt backplate.

24 Slacken the cylinder head bolts. half a turn at a time at first, in the
reverse of the tightening sequence (Fig. 1.19). Remove the bolts, lift
off the head and recover the gasket

25 For cylinder head dismantling. see Section 11
26 Remove the crankshaft pulley bolt and pulley.
27 Unbolt and remove the injection pump sprocket.

28 Unbolt the water pump and remove it with its inlet connector
(photo)

29 Unscrew the injection pump shaft nut to the end of the shaft.
Remove the three nuts which secure the fuel injection pump to the
timing case. Slacken, but do not remove, the bolts which secure the
pump bracket 1o the block.

30 Break the taper fit between the pump shaft and the gear with the
aid of a suitable puller. A stout metal bar, suitably drilled, can be used
with two bokts and (if necessary) some spacers (photo). The bolts
must be long enough 1o engage in a good portion of the threaded
holes in the gear, but not so fong as to pass right through

31 Remove the puller and the shaft nut. Remove the fuel pump
bracket bolts and withdraw the pump.

32 Unbolt and remove the timing cover; be prepared for oil spillage.
Recover the gasket.

33 Remove the pump gear. unbolt and remove the idler gear, and pull
the crankshaft gear off the crankshaft. Recover the drive pin if it is loose
(photos).

34 Slacken the clutch pressure plate bolts a tum at a time. Make
alignment marks, then remove the clutch pressure plate and driven
plate.

35 Make alignment marks betwen the crankshaft and flywheel, then
unbolt and remove the fiywheel.

36 Unbolt and remove the sump. If possible. raise the engine to do this
rather then inverting it. so that any sludge stays in the sump. Recover
the sump gasket.

25.8 Two of the fuel filter bracket boits (arrowed). There is a third
bolt on the other side
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25.33A Idler gear bolt (arrowed) 25.338 Removing the crankshaft gear - note drive pn and hole
(amowed)

37 Position the engine on its side so that both top and bottom faces
are accessible.

38 Unbolt and remove the oil pump pick-up pipe, bracket and strainer.
Recover the gasket.

39 Unbolt and remove the timing case complete with Oil PUMP.
Recover the case-to-block gasket and (if 1t did not come away with the
injection pump) the case-t0-pump gasket

40 Unbolt and remove the crankshaft rear oil seal housing. Press out
and discard the oil seal. Recover the gasket

41 Inspect the connecting rod caps and the rods for identification
marks of numbers. Make paint or punch marks if necessary so that the
caps can be refitted 1o the same rods and the same way round

42 Unbolt and remove the connecting rod caps. turning the crankshaft
as necessary 10 gain access. Recover the bearing shells. them 2542 g 2 g rod cap. Note dowel
with thewr caps if they are 0 be re-used (photo) (amowed)
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43 Push out the pistons and connecting rocs through the top of the — =

block. Refer 10 Section 18, paragraph & Xeeo the top half bearing 25 EXamination and renavation - general
shells with their rods if they are 10 be re-usea

44 Check that the main bearing caps are marked - they should each
carry & number (1 10 5) and an arow or tnangle pointing towards the
oil pump end of the engine. Make paint or punch marks if necessary.

45 Unbolt and remove the main bearing caps. Recover the lower half
bearing shells. keeping them with their caps 4 they are to be re-used

46 Lift out the crankshaft (photo). Do not arop it. it is heavy.

47 Recover the top half bearing shells, keeong them in order if they
are 1o be re-used, and the two half thrust washers from No 3 main
bearing.

48 If itis wished 10 remove the alternator bracket. a female Torx socket
will be needed to deal with the special botts which secure it. If some
damage 10 the bolt heads can be accepted. 2 self-locking wrench can
be used instead.

49 Dismantling of the engine is now compiess.

Fig. 1.42 Main bearing components (Sec 25)

A Thrust washers

€ Upper naif shell (with
8 Thrust washer seats

groove
O Lows: ralf sheil (plain)

1 With the engine completely dismantled. ail components should be
cleaned and examined as detailed in the appropriate Sections of this
Chapter.

2 Most components can be cleaned with rags. a soft brush (eg an old
toothbrush) and paraffin or some other solvent. Do not immerse parts
with oilways in solvent, since it can be very difficult to remove and if
left may contaminate the oil. Probe oilways with a pipe cleaner or
similar item, and blow through with compressed air if available.

3 When faced with a borderline decision as to whether to renew a
particular part, take into consideration the expected future ife of the
engine and the degree of trouble or expense which will be caused if the
part fails before the next overhaul.

4 If extensive overhauling is required, estimate the likely cost and
compare it with the cost of a complete reconditioned engine. The
difference may not be great. and the reconditioned engine will have a
guarantee.

27 Engine components - exam

tion and renovation

Cylinder block and bores
1 Clean out the nooks and crannies inside the block.

2 Remove plugs and covers, and clean thewr seats and threads.
Expansion type plugs should be renewed whenever they are disturbed,
50 it is in order 1o remove them by destructive means - eg by drilling a
hole in the middle of the plug, inserting a self-tapping screw and using
the screw to pull out the plug.

3 Ol gallery plugs should be removed and the galleries blown
through with compressed air. Coat the plug threads with sealant (to
Ford spec SM 4G 4644 AA/AB) when refitting.

4 Smear sealant on expansion plug seating areas when fitting them.
Tap the plug into position with the flat face of a hammer, then spread it
by striking the centre a couple of times with a ball face hammer.

5 If cracks in the block are suspected. it may be necessary to have it
crack tested professionaly. Thers are various ways of doing this. some
involving special dyes and chemicals, some using ultrasonic or

6 Bore wear is indicated by a wear ridge at the top, as previously
mentioned. For accurate assessment a bore micrometer is required. A
rougher measurement can be made by inserting feeler gauges between
a piston (without rings) and the bore wall. Compare the clearance at
the bortom of the bore, which should be unworn, with that just below
the wear ridge. No wear limits are specified, but out-of-round or taper
i excess of 0.1 mm (0.004 in) woukd normaily be considered grounds
for a rebore. Scuffs, scores and scratches should aiso be attended to.

7 If reboring is . itis normal for the shop
10 obtain the oversize pistons and rings at the same time.

8 Where the degree of wear does not justity a rebore, the fitting of
oroprietary oil control nings may be considersd. Any improvement
Srought about by such rings may not last long. however.

Crankshaft and bearings

9 The crankshaft is another item which may need 10 be crack tested.
Normally an uncracked crankshaft will ‘ring’ clearly if suspended from
2 cord and struck. while a cracked shaft will sound dull. This test is not
atallible.

10 Examine the bearing shells for wear and scratches on the working
surfaces. New shells should be fitted in any case. unless the old ones
are obviously in perfect condition and are known 1 have covered only
3 nominal mileage. Refitting used sheils is faise sconomy.
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11 Examine the bearing journals on the crankshaft for scoring o other
damage, which if present will probably mean that regrinding or
renewal is necessary. If a micrometer is available, measure the journals.
in several places to check for out-of-round and taper. No limits are
specified, but typically 0025 mm (0.001 in) is the maximum
acceptable.

12 Note that the crankshaft may aiready have been reground, and that
the makers only specify one stage of regrinding. Factory-reground
crankshafts are indicated by green paint marks on No 1 crank web: a
green line shows that the main bearing journals have been reground. a
green spot shows the same for the big-end journals. The correspond-
ing undersize bearing shells also carry a green mark.

13 Bearing running clearances can be measured by using Plastigage.

15 Tighten the main bearing cap bokts to the specified torque, then
remove them. Carefully lift off the cap and bearing sheil. The Plastigage
will have been squashed more or less flat by reading the width of the
squashed strip against a calibrated scale. the clearance can be known
(photo)

16 Scrape off the remains of the Plastigage and repeat the process on
the other main bearings. Only one bearing cap should be fitted at a
time when performing this check.

17 Big-end bearing clearances can be measured in the same way.
They should be measured at the TDC position for the piston
concerned, as this is where the most wear occurs.

18 As with the bearing shells, the thrust washers should normally be

which is a calibrated plastic If several s are
taken, out-of-round and taper can aiso be determined as an alternative
to using a micrometer. Proceed as follows.

14 Fit the top half main bearing shells, clean and dry, to their seats in
the block. Place the crankshaft on the shells. Put a thread of Plastigage
along the journal to be measured. Fit the main bearing cap with its
shell, again clean and dry. and secure it with the (old) bolts. Do not
turn the crankshatt

Fig. 1.43 Crankshaft undersize markings (Sec 27)

B Main bearing undersize mark (line)
C  Big-end bearing undersize mark (spot)

27.15 Reading the width of 2 sauashed Plastigage strip

as a matter of course. A crankshaft which has been factory
machined to accept oversize thrust washers carries yellow lines on the
centre webs. Oversize thrust washers aiso carry a yellow mark.

Pistons, piston rings and connecting rods

19 Remove the piston rings from a piston with the aid of some old
feeler blades or similar thin metal strips (photo). Carefully spread the
t0p ring just far enough to slide the blades in between the ring and the
piston, then remove the ring and blades together. Be careful not to
scratch the piston with the ends of the ring.

20 Repeat the process to remove the second and third rings. using the
blades 10 stop the rings falling into the empty grooves. Always remove
ings from the top of the piston. Keep each set of rings with its piston if
the old rings are 10 be re-used.

21 Measure the end gaps of the rings by fitting them. one at a time. to
their bores. Push the ring to the bottom (unworn) section of the bore
with a piston to keep it square. Measure the end gap with feeler blades
(photo) and compare it with that given in the Specifications. If the gap.
8 100 big, the ring is worn and should be renewed.

22 If renewing the rings. nots that two sizes of ‘standard rings are
available. The first size fits pistons of classes A and B. the second
classes C and D (see Specifications and below). Refer to Section 18.
paragraph 11, and deglaze the bores if new rings are fitted. Check the
end gaps of the new rings before fitting, in case they are 100 tight
Carefui filing or grinding of the ends of the ring will correct this.

23 Clean the pistons and inspect them for damage. Look for holes or
dents in the crown, and for scores or other signs of picking-up on the
sides. Scorch marks on the skint show that blow-by has been
occurting.

24 1f the pistons pass this preliminary inspection. clean ail the carbon
out of the nng grooves using a piece of old piston nng. Protect your

. 1.44 Thrust washer oversize marking on crankshaft
(Sec 27)

A Centre main bearing width B Oversize marks (yeilow lines)
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27.19 Using a fesler blade for piston ring removal

fingers - piston rgs are sharp. Do not remove any metal from the ring
grooves or lanas.

25 Roll each ning around its groove to check for tight spots, and check
the vertcal clearance of the rings in thew grooves (photo). Excessive
clearance which s not due to worn rings must be due 10 piston wear.
Unless the pistons can be machined to accept special rings, renewal is
required

26 If renewing te pistons without reboring, ensure that pistons of the
corect production class are obtained. The piston grade mark is stamped
into the piston crown and 3 corresponding code mark on the cylinder
block denotes tme bore class (photos).

27 To separate » 2iston from its connecting rod. prise out the circlips
and push out the gudgeon pin (photo). Hand pressure should be
sufficient 1o remeve the pin. Identify the pston so that it can be refitted
10 the comect ros

28 Wear betwsen the gudgeon pin and the connecting rod smail-end
bush can be curea by, renewing both pin and bush. Bnlﬁmnllun

100, . because press and
bmuvumwmmrmmuhv-un

27.26A Letter on rown denotes piston class 27.268 ... corresponding with bore ciass letters on block (at
flywheei end)
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27.27 Removing a gudgeon pin circlip

29 New gudgeon pins and circlips are when purchasing new

27.31 Connecting rod ‘front’ mark (F) and length class letter (B)

pistons of Ford manufacture. It is wise to renew the circlips in any case.
If renewing the gudgeon pins separately from the pistons, note that
they are graded by weight. Punch marks on the front of the pin denote
the weight class. one mark being the Iightest and six the heaviest. Only
the lightest three grades are availabée as spares, and they must be fitted
with the appropriate pistons as follows:

Piston Class Gudgeon pin marks
Aand8 3
Cand D 2
Eand F 1

30 The connecting rods themseives should not be in need of renewal
unless seizure or some other major mechanical failure has occurred.
Damage 10 the cap and bearing sheil seats is possible if bearing failure
was allowed 1o proceed 10 an advanced stage.

31 Four different lengths of connecting rod are supplied in production
in order to equalise piston protrusion between the four cylinders. The
length class is denoted by a letter stamped on the front (oil pump side)
of the connecting rod cap (photo). The letter A denotes the shortest
rod. D the longest. Unless there are good reasons for selecting a
different length. and a supply of different length rods for expen-
mentation, new rods should be of the same length class as those they
replace.

32 Reassemble the pistons and rods. Make sure that the pistons are
fitted the right way round - the amow on the piston crown and the F
(front) mark on the connecting rod must be on the same side. Oil and
insert the gudgeon pins and secure with new circlips. The circlip gaps
should be upwards. When assemosed. the piston should pivot freely on
the rod.

33 Fit the piston rings using the same technique as for removal. If the
oil control ring was dismantled. rsassembly it by inserting the wire into
the spring: Cover the spnng ;o with the outer segment (photos)
Observe the TOP markings on tne two compression rings. Stagger the
ning gaps eventy.

Oil pump
34 Refer to Section 17.

Timing case and gears
35 Inspect the timing case anc cover for cracks and damage 1o the
gasket mating faces.

36 Inspect the timing gears for camaged teeth. Check the fit of the
crankshaft ang injection pump Gears on thewr shaft. Renew the gears if
they are damaged.

Fig. 1.45 Piston and connecting rod. Inset shows ring
profiles (Sec 27)

A Amow C  Length ciass mark
8 Front mark D Cylinder number
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27334 Oil control ting wire and spring

37 Spin the idler gear on its bearing and check for roughness. The
‘bearing can be renewed separately from the idler gear if necessary
(photo).

Camshaft drivebelt and sprockets

38 Inspect the drivebelt for cracks, fraying, broken teth (especially at
the ro0ts) and contamination. It s as well to renew the beit in any case
at nme of major overhaul.

39 Spin the drivebelt tensioner wheel on its beanng to check for
foughness. Renew the tensioner complete if the dearing is in poor
conaition.

40 Inspect the sprockets for anv signs of damage. paying particular
attention to the teeth. Clean off any oil or other con@mination. Renew
damaged sprockets.

* Cylinder head and camshaft

41 Refer 10 Section 11 for examnation and renovation procedures.

42 1f it is wished to remove the oil gallery plugs. of which there are
many, refer 1o paragraph 3 of this Section. For expansion plugs see
Paragraphs 2 and 4.

43 Check that the lubrication et for the vacuum pump plunger and
cam 15 clear. Remove the plug and biow through e jet if necessary
{photo)

Flywheel

44 Examine the clutch mating surface of the fiywheel for scoring or
cracks. Light grooving or scorng may be ignored. Surface cracks or
Geen groving can sometimes de removed by specialist machining,
Drovided 1ot 100 much metal s taken off. otherwrse the flywhee must
be renewed.

45 inspect the starter ring gear ‘or damaged or Missing feeth A
Gamaged nng gear can be renewed separately The average DIY
Mechanic may prefer 10 leave the j0b to a Ford desler or other
‘Competent workshop; for the enthusiast the procecure s as follows.

46 Drill two adjacent holes. ” or 8 mm (say 03 in) in diameter
through the ning gear as shown Fig. 1.46). Take care not 1o cnil into
the tivwhee!

47 Knock the ring gear off the fivwheel with 2 ~ammer. Use light
blows. eveniy spaced around the rng.

AR &S;
27.37 dler gear and bearing

27.43 Lubrication jet (amowed) for vacuum pump piunger and cam
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C

B

Fig. 1.46 Dri

ing holes in the ring gear (Sec 27)

48 Heat the new ring gear evenly to between 260" and 280°C (500"
and 536°F). This is just about within the capacility of most domestic
ovens. Take care not to overheat the ring gear or its temper wil be lost.

49 Using tongs or asbestos gloves. place the ring gear on the flywheel
and tap it into place. Allow it to cool naturally.

50 If renewing the flywheel, transfer the clutch locating dowels.

Miscellaneous
51 The makers recommend that the foliowing bolts be renewed
whenever they have been slackened:

(a) Flywheel securing

(b) Main bearing cap

(c) Connecting rod cap

(d) Crankshatt pulley

(e) Cylinder head

52 Renew the driveshaft circlips.

28 Engine reassembly - general

1 Before commencing reassembly. make sure that ail parts are clean
and that the new components required have been obtained. A fuil set
of oil seals and gaskets must be purchased. (For selecton of the
cormect head gasket, refer 10 the next Section).

2 Besides the critical area bolts listed i the previous Section. renew
any nuts, boits or studs with damaged threads.

3 A full set of hand toois will be needed. including a dial test
\ndicator and stand. A squirt type oil can. filled with clean engine ou.
should be used to lubricate working parts.

4 Small quantities of grease. thread locking compound. anti-seze
compound and various types of sealant will be called for.

5 Have avaiable a good quantity of clean lint-free rags for wioing
excess oil off hands and engine parts.

6 If not already done. obtain or construct the tools needed for setting
the valve timing - see Section 9.

Fig. 1.47 Driving the ring gear off the flywheel (Sec 27)

29 Engine - complete reassembly

1 Position the block for access to the bottom end. Wipe clean the
main bearing sheil seats in the block.

2 Wipe any protective coating off new beaning shells. Fit the top half
main bearing shells (with the oil groove) to their seats. All the shells
are the same except for No 1, which is narrower. Make sure that the
tangs on the sheils engage in the recesses in the seats (photo)

3 Fit the thrust washers on both sides of No 3 main bearing, grooved
Side outwards. Use a smear of grease 1o hold them in position (photo).

4 Lubricate the top half shells and lower the crankshaft into position.
Inject oil into the crankshaft oilways.

5 Fit the bottom half main bearing sheils to their caps. These shells
are all plain, except for No T which is grooved. Make sure that the
locating tangs and recesses align. Oil the shells.

6 Fit the main bearing caps and shells over the crankshatt. Make sure
that each cap is fitted in its comect position and the right way round
(arrow or tnangie pointing 1o the oil pump end)

29.2 Fitting a main bearing shell to the block
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293 Thrust washer fitted to No 3 bearing - grooves (arrowed) face 29.7 Tightening a main bearing cap boit using a torque wrench
outwards

7 Insert new bolts. with threads oiled, to secure the main bearing

caps. Tighten the bolts to the Stage 1 specified torque (photo) making \/
Sure that the front of No 1 bearing cap is aligned with the front of the
block (Fig. 1.48). \@
| 8 Check that the crankshaft rotates fresly. Some stiffness is to be @ l l
- expected with new shells. but there must be no Bght spots or binding, Q e

9 Check the crankshaft enafloat, levering it back and forth and

measuring the movement with a dial test indwator or feeler blades I
(photo)

10 When satisfied that the crankshaft fitting 4 cormect. tghten the

main bearing cap bolts through the angle specified for Stage 2

tightening. Use a protractor or marked card if necessary 1o indicate the

2ngle (photo). Once the bolts have been tightened like this, they must
be renewed if they are siackened again.

Fig. 1.48 Bearing cap must be flush with block at point
arrowed (Sec 29)

S W LN

23 9 Checking crankshaft encfioat

2910 Tightening a main beaning cap bolt through a given angle
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11 Check again that the crankshatt is free 1o rotate. then position the
block 1o receive the pistons.

12 Lay out the assembled pistons and rods with their bearing shells
and new cap bolts. Stagger the piston ring gaps equally.

13 Wipe any protective grease off the new bearing shells. then fit them
to the rods and caps so that the locating tangs engage in the grooves.

14 Lubricate the bores, pistons, crankpins and shells. Fit a piston ring
compressor o one piston. Offer the piston 1o its bore, making sure that
tis the right way round (arrow on piston crown, ana F mark on
connecting rod, both facing the oil pump end of the engine).

15 Tap the piston through the ring compressor and into the bore using
a hammer handle or similar item. Release the ring compressor as the
piston enters the bore (photo)

16 Guide the connecting rod onto the crankpin, taking care ot to
scratch the bearing surface. Check also that the bearing shell is not
displaced. Fit the connecting rod cap with its shell, making sure that it
s the right way round

17 Ol the threads of two new connecting rod cap bolts. Insert the
bolts and tighten them to the Stage 1 specified torque.

18 Check that the crankshaft is still free to rotate, then tighten the
bolts through the angles specified for Stages 2 and 3. Once the bolts
have been tightened like this, they must be renewed if they are
slackened again.

19 Repeat the operations to fit the other pistons, then stand the engine
on the head mating face. Use a couple of blocks to keep the weight off
the doweis.

20 Fit the crankshaft rear oil seal housing, using a new gasket. Insert
the three retaining bolts, smearing their threads with sealant to Ford
spec SM 4G 4644 AA/AB. Wipe off surplus sealant (photo)

21 Align the seal housing with the sump mating face (photo), then
uighten the housing retaining bolts to the specified torque. Lubricate a
new oil seal and fit i, lips inwards, to the seal housing - see Section 13
for details.

22 If the alternator bracket was removed, refit it now. otherwise there
will be a problem with access to one of its retaining boits (photo).

29.21 Checking the alignment of the seal housing ana block sump 29.22 Retting a stud 1o the timing case ~ it had 10 be removed for
mating faces access 10 the alternator bracket boit (armowed)
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23 Fitthe timing case with oil pump, using 2 new gasket (photo). Tum
the oil pump lats 0 engage with those on the crankshaft. The centring
spigot on the oil pump must enter the main bearing bore

24 Fitthe seven bolts which secure the timing case to the block. Align
the sump mating faces on the timing case with those on the block to
within 0.1 mm (0.004 n), then tighten the bolts to the specified
torque.

25 Fit the Oil pump pick-up pipe. bracket and strainer, using a new
gasket. it the securing boits and tighten them 10 the specified torque
(photos)

26 Trim off any excess gasket then apply non-setting jointing
compound 10 the areas shown in Fig. 1.32 (photos)

27 Postion a new sump gasket on the block. Fit the sump and secure
{twith the four comer boits. but only tighten them finger tight (photo)

28 Insent the remaining 12 bolts and tighten them 1o the specified
torque (photo), then tighten the four comer bolts to the specified
torque.

29.258 04 pump pick-up prpe. bracket and straier in position

29.26A Trimming off excess gasket
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29.27 Fitting the sump

29 Stand the engine on the sump and chock it securely.

30 Fit the flywheel and secure it with new bolts. Tighten the bolts in
three stages as specified.

31 Fit the clutch driven plate, making sure that it is the right way round
(photo). and secure it by fitting the pressure plate over it. Tighten the
pressure plate bolts finger tight

32 Centre the driven plate (photo) and tighten the pressure plate bolts
progressively to the specified torque. Refer to Chapter 4 Specifi-
cations.

33 Fit the fuel injection pump and bracket. using a new gasket. Only
tighten its nuts and bolts finger tight

34 Refit the crankshaft gear drive pin (if removed) and the gear. Tumn
the crankshaft to bring Nos 1 and 4 pistons to TDC.

29.31 Clutch anven plate marking 29 32 Using a propnetary alignment tool to centre the clutch driven
plate
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Crankshaft and idler gears fitted with dots adjacent

135 Lubricate the idler gear bearing. Fit the gear and bearing. with the
narrower segment of the gear inwards and the dots on the gears
‘adjacent (the dot on the idler gear is the one between two teeth)
~ (photo). If a washer was fitted under the idler gear bolt head. discard it

29.35B Tightening the idler gear bolt

Fit the bolt, with dry threads. and tighten it 10 the specified torque.
36 Fit the Woodruff key to the pump shaft. Tum the shaft as necessary
and fit the pump gear 5o that its dot aligns with the other dot on the
idler gear. Prise the idler gear segments into line using 8 screwdriver,

A Crankshatt gear € Pump gear
8 Idler gear D Bush

Fig. 1.49 Timing gears and associated components. Inset shows correct alignment of dots (Sec 29)

T

£ Fuel injection pump G Woodrutf key
F Gasket H  Washer (discard if fitted)

>
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29.36 Prising the idler gear teeth into alignment to allow meshing
of the pump gear. Again, dots are adjacent

and slide the pump gear into mesh with the narrower segment (photo)
Do not use force.

37 Apply sealant to the injection pump shaft threads. Before it sets, fit
the pump shaft nut. Jam the flywheel and tighten the pump shaft nut
10 the specified torque (photo).

38 Refit the timing cover. using a new gasket (photo). Secure it with
the 15 bollts, tightened to the specified torque. The three longer bolts
g0 at the top.

39 Lubricate the lips of a new oil seal and fit it. lips inwards, over the
nose of the crankshaft gear. Seat the seal with a tube or large socket.

40 Similarly fit a new oil seal to the front of the injection pump gear. If
available, use Ford tool No 21 - 111 10 seat the seal: otherwise use a
tube or socket. Refer also to Section 13.

41 Refit the water pump and inlet connector, using new gaskets. Refer
1o Chapter 2. Section 12.

42 Refit the injection pump sprocket. making sure that the locating pin
engages correctly. Fit the boits and tghten them 10 the specified
torgque.

43 Fit the crankshaft pulley. Oil the threads and contact face of a new
pulley bolt. Fit the bolt. jam the flywheel and tighten the bolt o the
Stage 1 specified torque

44 The piston protrusion must now be checked in order to determine
the required thickness of head gasket. Proceed as follows.

45 Turn the crankshaft to bring two pistons to TDC. Position a dial test
indicator on the block and zero the 1ndicator on the gasket mating face
{photo)

46 Transfer the indicator plunger 10 the crown of one of the pistons. at
a point approximately 5 mm (0.2 i) from the edge of the piston and on
the gudgeon pin axis. Slowly tum the crankshaft back and forth past
TOC. noting the highest reading on the indicator. Record this reading
(photo)

47 Repeat this pr . first on the edge of
the same piston, then taking two measurements on each of the other
pistons. Record all the readings.

29.38 Timing cover gasket in position

Q|

Fig. 1.50 Piston protrusion (X) must be measured to
determine head gasket thickness (Sec 29)
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29,45 Zero the dial test indicator on the block

;

L 48 The largest of the eight readings should be used to determine the
| ‘mequired thickness of head gasket. See Specifications for detals.

~ 49 If a dial test indicatox is not available. piston protrusion may be
- measured using 3 straight-edge and feeler blades (photo). This
method is ine less and cannot be ted.

50 Turn the crankshatt to align the timing mark on the injection pump
sprocket with the pip on the timing cover.

51 Make sure that the head gasket mating faces are clean and dry. Fit
the selected gasket. the right way up. over the dowels on the cylinder
biock.

52 Lower the assembled cyiinder head onto the block.

~ 53 Insent the new head bolts and tighten them progressively 1o the
| Stage 1 specified torque. following the sequence in Fig. 1.19.

L 54 In the same sequence. tighten the bolts to the Stage 2 specified
‘torque.

4 lwmuhmr-umm:mnnqm-nmmmmmm

for Stage 3. ng the same No further

s required. (If . this final can be left until

aher refitting the engine. sincs it is difficult to restrain the engine on the

Bench. In this case. do not refit the camshaft cover until the boits have
been tghtened).

56 Fit the belt backplate and secure it with the two bolts; use a littie
Sealant on the boit threads.

57 Fit the driveben tensioner. but do not tighten its prvot bolt yet
S8 Fit the camshaft sprocket. Insert the secuning bolt and washer. but
only tighten it finger high at this stage. The sorocket must still be able
10 move on its taper

! 53 Position the camshaft by means of the setting ool - see Section 9,

80 Tum the crankshatt clockwise 10 TDC. No 1 firing. Refer to Section
9 again if necessary.

61 Fit the camshaft drivebelt and tension it as described in Section 6,
Paragraphs 1310 17

——-
29.49 Measuring piston protrusion using a straight-edge and feeler
blades

62 Check the valve clearances (if not aiready done) as described in
Section 7. Adjust if necessary.

63 Tum the crankshaft so that the vacuum pump cam lobe is pointing
away from the pump. Insert the vacuum pump lower bolt and screw @
in a few tums. Fit a new O-ring to the vacuum pump and shide its
slotted fixing hole onto the lower boft. Fit the upper bolt, make sure
that the O-ring is still correctly located, then tighten both boits evenly.

64 Fit the vacuum pump od return hose.

65 Refit the camshaft cover using a new gasket sealing stnp and
plug. Locate the washers and reinforcing stnps comectly and tighten
the bolts 10 the specified torque.

66 Refit the crankcase ventilation hoses and the digstick tube.

67 Fit the thermostat housing and connecting pxoe, using a new
gasket and new pipe seals. Make sure that the gaskat is the nght way
round - see Chapter 2. Section 13. Secure the dipstick tube bracket 1o
the thermostat housing.
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68 Refit the glow plugs and their bus bar - see Chapter 3, Section 14,

69 Refit the fuel injectors. using new heat shields. See Chapter 3.
Section 10,

70 Refit the injection pipe as cescribed in Chapter 3, Section 9.

71 Fit the fuel return hoses o the injectors and to the pump. Make sure
that a blanking cap is fitted 1o the soare return connector on No 4
njector

72 Refit the fuel filter and its bracket. Tighten the bracket bolts to the
specified torque.

73 Reconnect the fuel supply line to the fuel injection pump.

74 Grease the sealing ring of a new o filter.Fit the filter and tighten it
by hand only - see Section 4. Refit the aipstick

75 Refit the ol level sensor, when applicable.

76 Refit the altenator and its drivebeit Tension the drivebelt as
described in Chapter 2, Section 11

77 Slacken the crankshaft pulley bot. then jam the flywheel and
retighten the bolt to the Stage 1 specified torque (photo)

78 Check the security of the flywheel ;amming arrangement. Have an
assistant restrain the engine. then tghten the pulley bolt through the
angle specified for Stage 2 (photo). A long extension bar, and a strong
assistant. will be needed. See also Section 13, paragraphs 34 and 40

79 Check the fuel injection pump timing as described in Chapter 3
Section 7.

80 Refit the camshaft drivebeit cover.
81 Fit the exhaust manifold. using a new gasket. Use a little anti-seize

compound on the nuts and bolts Tighten the nuts and bolts as
described in Chapter 3, Section 17

82 Rebuilding of the eng:

s now complete.

30 Engine - refitting to transmission

1 Make sure that the ciutch criven plate is accurately centred.
otherwise the transmission input shaft will not enter. Put a smear of
grease on the input shaft splines.

2 Fit the split backpla
dowels.

behind the flywheel and engage it on the

3 Offer the transmission 1o the engine. rocking it slightly if necessary
until the nput shaft enters the clutcn. Push the transmission home
until it is engaged on the dowels - do not allow i 1o hang on the nput
shaft

4 Insert the engine-1o-transmission bolts and nip them up.

5 Fit the starter motor and tighten ts mounting bolts.

6 Fit the flywheel cover plate ana secure it with the two nuts.

7 Tighten the remaining engine-1o-transmission bolts.

31 Engine and transmission - refitting

1 Position the engine/transmission unit under the engine bay. Attach
the lifting tackle and carefully raise tne unit INto POSILON.

2 Reattach the engine/iransmiss.on mountings to the body. On
Escort/Orion models. aiso refit the anui-roll bar brackets. with anti-roll
bar and track control arms attachea

29.77 Jamming the flywheel using a bott and a piece of scrap metal
in the ring gear

29.78 Tightening the crankshaft pulley

3 Tighten the engine/transmission mounting nuts and and bolts, and
the anu-roll bar bracket boits when appiicable, then remove the lifting
tackle.

4 Reconnect the starter motor main cable and command lead.
5 Fit new circlips to the driveshafts (photo)

6 Remove the plugs securing the diferential gears. Carefully insert
the right-hand driveshaft into the transmission. Push it in by applying
pressure 10 the right-hand front roscwheel until the circip engages.
(photo).

7 Refit the nght-hand track control am (and on Fiesta models. the
tie-bar and bracket). Secure the balliont

8 Similarly refit the left-hand driveshaft. track control arm and
associated components.

9 If the gearshift linkage and stabilrser were unbolted from the floor.
move them back into position. Refit the nuts but do not tighten them
vet
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10 Boit the t 1o the tra . to fit the
washer between them.

11 Tighten the nuts which secure the gearshift linkage to the floor. if
applicable.

12 Attach the gearshift rod to the transmission selector shaft. Observe
the alignment marks made when dismantling. or adjust from scratch as
follows.

13 Have an assistant hoid the gear lever in the reverse gear position
Lock the lever in this position by passing Ford tool 16 ~ 032. or an
#quivalent pin or bar. through the hole in the gear lever under-casing
{photo). Use another pin 10 tumn the selector shaft clockwise (viewed
from front of vehicle) as far as the stop. push the shaft into the
Iransmission. then tighten the shift rod clamp bok. Remove the drift
and locking tool

14 Refit the front part of the exhaust system, using a new gasket at the
:n‘nlﬂ flange. Apply a little anti-seize compound to the nuts and
s.

Fig. 1.51 Ford tool for locking the gear lever in reverse
15 Reconnect the clutch and speedometer cables to the transmission (Sec )

Fig. 1.52 Using a pin punch to turn the selector shaft
(Sec 31)
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16 Reconnect the engine electrical services as follows.

(a) Reversing light switch

(b) O level sensor (when fitted)

(c) Invection pump fuel shut-off soienoid and coid start device
(d) Glow plug feed

(e) Fan thermoswitch

(f) Od pressure switch

(g) Temperature gauge sender

(h) Aternator

17 If it was not done on the bench, tighten the cylinder head bolts
through the final stage and reit the camshaft cover.

18 Reconnect the transmission earth strap.
19 Reconnect the vacuum pipe 10 the vacuum pump.

20 Reconnect the fuel feed and return pipes at the filter and pump or
at the bulkhead, as appropriate.

21 Reconnect the throttie cable to the injection pump. See Chapter 3,
Section 15.

22 Refit the radiator and cooling fan, f they were removed.

23 Refit the coolant hoses 1o the radiator, thermostat housing. water
pump and cylinder head.

24 Refill the cooling system as described in Chapter 2, Section 6.
25 Refill the transmission with the specified quantity and grade of oil.
26 Refill the engine with the specified quantity and grade of oil.

27 Fit a new air cleaner element as described in Chapter 3, Section 3.
28 Refit any drivebelt splash shields. transmissions shields etc.

29 Refit the bonnet if it was removed.

30 Check that nothing has been overlooked, then reconnect the
battery earth lead.

31 Refer 10 Section 32 before starting the engine.

32 Engine - initial start-up after overhaul

1 Check that oil. fuel and coolant have all been replenished and that
the battery is well charged.

2 If a new injection pump has been fitted. prime it as described in
Chapter 3. Section 8.

3 Stan the engine in the usual way. Considerable cranking may be
necessary 10 bleed the fuel system before the engive starts. See also
Chapter 3. Section 3.

4 Once the engine starts. keep it running at a fast tickover. Check that
the ol pressure light goes out, then check for leaks of oil. fuel and
‘coolant.

5 If ail s well. continue 10 run the engine until operating temperature
s reached, denoted by the cooling fan cutting in.

6 Adjust the idle speed as described in Chapter 3. Section 5.
7 Stop the engine and check agan for leaks of vital fluids.

8 Tighten the exhaust system connection if necessary. being careful
10 avoud bums if the system is very hot.

9 Check oil and coolant levels and top up if necessary.

10 1f many new parts have been fitted. the engine should be treated as
new and run in at reduced speeds and loads for the first 600 miles

(1000 km) or so. After this mileage it is beneficial to change the engine
oil and oil fiter.

11 There is no need to tighten the cylinder head boits further after the
running-in penod, but the valve clearances should be checked as
described in Section 7.

33 Compression test - description and interpretation

1 A compression test involves measuring the pressure developed in
each cylinoer when the engine is being cranked by the starter motor. It
can be a valuable aid in fault diagnosss. A special compression tester
will be nesced. with an adaptor 10 connect it 1o a glow plug hole.
Rather than buy such a tester it may be cheaper to ist a Ford dealer or
other specalist do the test.

2 The engine must be at normal operating temperature, the battery
well charged and the valve clearances correct.

3 Disconnect the glow plug relay. then remove the glow plug bus bar
and the glow plugs themselves. Refer to Chapter 3, Section 14 if
necessary.

4 Disconnect the fuel injection pump fuel shut-off solenoid.

5 Screw the compression tester adaptor into one of the glow plug
holes. Crank the engine on the starter and record the maximum
pressure indicated on the tester.

6 Repeat the operations on the Other three cylinders and record the
pressures ceveloped.

7 Compare the pressures with those given in the Specifications.
Absolute vaiues are not so signdficant as vanation between cylinders.

8 A low reading in one cylinder may be due t bumnt or poorly seating
valves, 10 prston/bore wear, t0 3 blown head gasket or a cracked head.
With petrol engines it is normal to introduce a teaspoon of oil into a
low-reading cylinder: if this /mproves the compression temporarily,
worn pistons or bores are indicated. Be wary of using this diagnostic
aid on a Diesel engine, since there 1s much less combustion chamber
space at TOC and a hydraulic lock may be caused.

9 A low reading obtained for two adjacent cylinders suggests
strongly that the head gasket has biown between them.

10 Further tests (eg leakdown and cooling system pressure tests) may
be neeced to determine the likely causes of poor compression.

11 When the tests are compiete, refit and reconnect the glow piugs,
glow piug relay-and fuel shut-off solenoid.

Fig. 1.53 Compression tester screwed into a glow plug hole
(Sec 33)
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system can oises bearing failure. To locate such a fault, slacken each injector union in
the engine running. The noise will ieoppast when the wnson on the fauky jector s slckenad, A or other contarinants i the foefcar
knocking noises.

Reason(s)

Battery discharged or defective

Battery terminals coroded or connections loose
Starter solenoid connections loose
Engine/transmission earth strap loose or broken
Starter solenoid or switch defective

Starter motor defective

Major mechanical failure (seizure)

tums normally but will not start Fuel tank empty

Incorrect starting procedure

Pump fuel shut-off solenoid disconnected or defective
Wax in fuel (in cold conditions only)

Camshaft drivebelt broken

Valve timing incomect

Injection pump timing incorrect

Poor compression (see below)

Other fuel system fault (see Chapter 3)

Exhaust system blocked

Fuel system fault (see Chapter 3)
Valve clearances incorrect

Valve timing incorrect

Valve(s) sticking or burnt

Valve spring(s) broken
Blown head gasket

Valve clearances incorrect (100 small)
Valve(s) sticking or burnt

Vaive spring(s) broken

Head gasket blown
Piston/bores wom or damaged
Head or block cracked

Poor compression (see above)
Injection uming incorrect
Other fuel system fault (see Chapter 3)

Incorrect oil level or grade
[~ il hoses

o
Valve stem-to-guide clearance excessive, or seals damaged
Prstons/ bores worn or damaged

Extemal leakage

Vaive clearances incomect

Worn.

Penpheral component fault (eg water pump or alternator)
‘Wom or damaged afternator/water pump drivebelt

Big-end beanings wom (worst when off load)
Main bearings worn (worst when on load)
Fuel imection fault (see Chapter 3)

‘smoke in exhaust Oil beng burnt (blue smoke)
Fuel system fault (white or black smoke) - see Chapter 3




