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~ For modifications, and information applicable to later models, see Supplement at end of manual
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Specifications
General
System type Rear fuel tank, Iift and pump, indirect
injection
Firing order 1-3-4-2(No1 atpulley end)
Glow plugs Champion CH73
Air fiter on usis
Fuel fiiter:
Gty Bosc o comgl Cra
-type ('spm-on’ L e Chamipion L111
CAV RotoDiesel ch L131 o L137
Fuel
Fuel type Diesel fuel for road vehicles (DERV)
Fuel umson-ﬂs-onowlm-)mmwmm
Injection pump
Make and type Bosch VE or CAV Rotodiesel (see Supplement)
from pulley end) Ci
Drive - By gear from crankshaft
Injectors (Bosch)
Pintle

Opening pressure ...
Back leakage ume (from 125 to looumunn 1450 1bt/in)
Needie seat leakage . 9

lnimm (CAV)
Type

Opening
Back leakage tme (from 100 to 70 bar/1450 10 1015 Ibt/in*)
Needle seat leakage ...

143 = 7 bar (2074 =
More than 5 seconas
No visible droplets after 10 seconds at 10 bar (145 Ibfiin’) below
opening pressure

102 bt /i)

Pintle

120 + 6 bar (1740 = 87 ibl/in?)

More than 5 seconas.

Holds 100 bar (1450 Ibt/in* for 10 seconds)

S
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Adjustment data
dle speed
Maximum no load speed
Deceleration time (no load at idle)
Injection pump timing:
Bosch - see Chapter 3, Section 7...
CAV RotoDiesel - see Chapter 8, Section 5
Torque wrench settings
Fuel injection pump 1o timing case
Fuel injection pump bracket to block
Fuel injection pump shaft nut ......
Drivebeit sprocket to pump gear
Glow plugs to head
Injectors to head
Injection pipe unions
Fuel filter bracket to head
Manifolds to head.
Nuts
Bolts
Exhaust downpipes to manifold flange
Exhaust downpipe-to-centre section joint through-bolts and nuts:
Fiesta
EscortOrion
Escort centre-to-rear section U-boit nuts
Fuel pipe banjo union bolts .

1 General description

The fuel system consists of a rear-mounted fuel tank. a fuel filter,
fuel injection pump. injectors and associated components (photos)
The exhaust system is similar o that used on petrol-engined vehicles.

Fuel is drawn from the tank by the transfer pump incorporated in
the injection pump. En route it passes through the fuel filter, located in
the engine bay, where foreign matter and water are removed. The
injection pump is gear-driven from the crankshaft and supplies fuel
under very high pressure to each inyector in turn as it is needed. The
amount of fuel delivered is determined by the pump governor. which
reacts to throttle position and to engine speed. Injection timing is
vaned automatically 1o suit the prevaing speed and load.

Rigid pipes connect the pump and injectors. There are four
injectors. situated where spark plugs would be found on a petrol
engine. Each injector sprays fuel mto a pre-combustion or ‘swirl’
‘chamber as its piston approaches TDC on the compression stroke. This
system'is known as indirect injectior” The injectors only open under

very high Lubrication is by g 2 small
of fuel 1o leak back past the iector interal components. The
leaked-back fuel is returned o the pump and then to the fuel tank.

880 £ 50 rpm
5350 + 50 pm
S seconds maximum

092 * 001 mm (0.0362 + 0.0004 in) at TDC
1.40 * 0.07 mm (0.0551 * 0.0028 in) at TDC
Nm Ibf ft
1810 22 131016
181022 131016
40 10 50 30 to 37
181022 1310 16
251030 1810 22
60 t0 80 4410 59
151025 111018
201025 151018
101016 71012
1810 22 131016
351040 261030
381045 281033
4810 64 . 3510 47
35 10 40 26 to 30
1610 20 121015

1.08 Side view of injection pump - cold start element arowed

1.0C End view of injection pump — fuel shut-off solenoid aowed
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Two systems, both automatic. assist cold starting, A cold start
advance device on the injection pump alters the injection timing and
causes fuel delivery to be increased during cold starts. It contains a

Shaft nut
Woodrutf key
Shatt
Fuel supply union
Reguisting valve
Governor weights and
plunger
Throttle lever
Governor springs and
linkage L Fuel shut-off solenord
Fuel return union M Control sieeve
fuel N

P Pug

XL TG MMOOmD

(sealed)

heating element which is energised when the engine is running
Preheater o ‘glow’ plugs are fitted to each swirl chamber: they are
electrically heated before, during and immediately after a cold start. A
warning light illuminates when the ignition is switched on, showing
that the glow plugs are in operaton. When the light goes out.
preheating is complete and the engine can be started. The glow plugs
are controlled by a special relay which incorporates a temperature
sensor.

To stop the engine. a solenoid valve at the rear of the fuel pump is
used. The valve is of the ‘fail safe type. 50 1t must be energised to allow
the engine to run. When power is removed from the valve, its plunger
moves under spring pressure and interrupts fuel delivery.

The fuel system on Diesel engines is normally very reliable.
Provided that clean fuel is used and the specified maintenance is
conscientiously carried out. no problems should be experienced. The
injection pump and injectors may require overhaul after high mileages
have been covered, but this cannot be done on a DIY basis.

Warning: /t is necessary to take certain precautions when working on
the tuel system components. particulerly the fuel injectors. Before
carrying out any operations on the fuel system. refer o the precautions
given in "Safety firstl at the beginning of this manusl, and to any
additional warning notes at the start of the relevant Sections.

Fig. 3.3 Sectional view of the fuel injection pump (Sec 1)

U Advance unit
V Governor drive wheel
W Transfer pump

Q Delivery vaive (1 of 4)
R Return spring

§ Cam plate

T Cam rolier
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Fig. 3.4 Fuel injector components (Sec 1)

A Body sections £ Adaptor plate
B8 Adjusting shim F  Needle

C Spring G Nozzle

D Peg

2 Maintenance and inspection

1 At every refuelling, take care not 1o introduce water o dirt into the
fuel tank. Only use commercial Diesel fuel intended for road vehicles
(DERV). Do not use marine, agricultural or aviation fuel, nor fuel from
anonymous cans or bowsers.

2 In winter it may be necessary to use a fuel additive o prevent fuel
waxing. Diesel fuel sold in the UK in winter is normally protected from
waxing down to ~3°C (+16°F). If lower temperatures are expected,
3dd a proprietary anti-waxing additive to the fuel tank as directed by
the maker of the additive. The additive is only effective when mxed
with the fuel before waxing occurs. Note that summer grade fuel in
the UK is liable to wax below 0°C (32'F). 50 it should not be used
without anti-waxing additives in winter.

3 The use of petrol or paraffin (kerosene) as anti-waxing additives is
ot recommended. Petrol will lower the flashpoint of the fuel to

35 Removing the aw cleaner element from the cover

potentially dangerous levels: paraffin cannot be used because it is not
taxed as a vehicle fuel

4 At every major service interval, or more frequently if dictated by
local conditions. drain the water layer from the fuel filter as described in
Section 4.

5 At the same interval, check the idle speed and adjust if necessary.

6 Every 24 000 miles (40 000 km) or two years, whichever comes
frst. renew the fuel filter element as described in Section 4.

7 At the same interval, renew the air cleaner element as described in
Section 3. More frequent renewal may be necessary if the vehicle is
griven in very dusty conditions - eg mostly on unmade roads.

8 Inspect the exhaust system at alternate major service intervals. or
whenever excessive noise becomes evident. Refer 1o Section 18.

9 Apant from routine inspections for leaks and component security,
which should form part of every major service. no other fuel system
maintenance is specified

3 Air cleane: lement renewal

1 Disconnect the battery earth lead

2 Release the seven spring clips which secure the air cleaner cover.
The two lowest clips are out of sight.

3 Release the throttie cable from the clips on the air cleaner cover.
4 Disconnect the air inlet hose from the cover.

S Remove the cover and extract the air cleaner element. noting which
way round it is fitted (photo).

6 Wipe clean inside the cover and the accessible part of the manifold.

7 Fit the new element, making sure that it is the right way round and
that the sealing sirip is engaged properly.

8 Refit the air cleaner cover and secure it with the spring siips.
Reconnect the air inlet hose (photos).

9 Reconnect the battery earth lead.

324 Fastening an air cleaner cover clip
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Fig. 3.4 Fuel injector components (Sec 1)

A Body sections £ Adaptor plate
8 Adjusting shim £ Needle

C Spring G Noze

D Peg

2 Maintenance and inspection

1 Atevery refuelling. take care not 1o introduce water or dirt into the
fuel tank. Only use commercial Diesel fuel intended for road vehicles
(DERV). Do not use marine, agricuitural or aviation fuel, nor fuel from
anonymous cans or bowsers.

2 In winter it may be necessary to use a fuel additive to prevent fuel
waxing. Diesel fuel sold in the UK in winter is normally protected from
waxing down to -8°C (+16°F). If lower temperatures ars expected,
2dd a proprietary anti-waxing additive 10 the fuel tank as directed by
the maker of the additive. The additive is only effective when mixed
with the fuel before waxing occurs. Note that summer grade fuel in
the UK is liable to wax below 0°C (32°F), so it should not be used
without anti-waxing additives in winter.

3 The use of petrol or paraffin (kerosene) as anti-waxing additives is
not recommended. Petrol will lower the flashpoint of the fuel to

35 Removing the air cleaner element from the cover

potentially dangerous levels; paraffin cannot be used because it is not
taxed as a vehicle fuel

4 At every major service interval. or more frequently if dictated by
local conditions, drain the water layer from the fuel filter as described in
Section 4.

5 At the same interval, check the idle speed and adjust if necessary.

§ Every 24000 miles (40 000 km) or two years, whichever comes
first. renew the fuel filter element as described in Section 4.

7 Atthe same interval, renew the air cleaner element as described in
Section 3. More frequent renewal may be necessary if the vehicle is
ariven in very dusty conditions - eg mostly on unmade roads.

8 Inspect the exhaust system at alternate major service intervals, or
whenever excessive noise becomes evident. Refer to Section 18,

8 Apan from routine inspections for leaks and component security,
which should form part of every major service. no other fuel system
maintenance is specified.

3 Air cleaner -

ment renewal

1 Disconnect the battery earth lead.

2 Release the seven spring clips which secure the air cleaner cover.
The two lowest clips are out of sight.

3 Release the throttle cable from the clips on the air cleaner cover.
4 Disconnect the air inlet hose from the cover.

S _Remove the cover and extract the air cleaner slement. noting which
way round it is fitted (photo)

6 Wipe clean inside the cover and the accessible part of the manifold.

7 Fit the new element, making sure that it is the right way round and
that the sealing strip is engaged properly.

8 Refit the air cleaner cover and secure it with the spring siips.
Reconnect the air inlet hose (photos).

9 Reconnect the battery sarth lead.

324 Fastening an air cleaner cover clip
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nat acjusing the idle speed by ear’ is satstactory. one of the
following altematives must be used:

(a) Porchase or hire of an appropriate tachometer

{b) Delegation of the job (o a Ford dealer or other specialst

{c) Timing light (strobe) operated by a petrol engine g at

correct. tighten the locknut without disturbing the position or the
screw (photo)

5 Disconnect the tachometer or other instruments, as appropriate.

the desired speed. If the timing light is pointed at a chalk mark
on the Diesel engine crankshalt pulley. the mark will appear
stationary when the two engines are running at the same
speed (or multiples of that speed)

(d) Calculating the mph/rpm relationship for a particular gear and
running the engine. in that gear, with the front wheels free.
The speedometer accuracy may not be adequate. especially at
low speeds. Stringent safety precautions must be observed

"2 Before making adjustments. warm up the engine until it is at normal
operating temperature.

"3 Connect the tachometer, if used, or make the necessary alterative
| amangements. Start the engine and allow it 10 idle. Compare the idle
speed with that specified

4 If adjustment is necessary. slacken the idle speed screw locknut on
the fuel mection pump. Tum the idle speed screw clockwise to
increase the speed, anti-clockwise to decrease it. When the speed is

Fig. 3.7 Injection pump speed

6 Maximum speed - checking and adjustment

1 The maximum no load speed may be checkec if wished, using one
of the methods described in the previous Section. Running the engine
with the wheels free is not recommended. because of the risk of
damage or injury if anything goes wrong.

2 The maximium speed adjusting screw is sealed in production.
Adjustment should only be made by a Ford ceaser or authonised fuel
injection specialist. Unauthonsed adjustment may invalidate the
waranty.

3 When checking the maximum speed. do not hoid the engine at this
speed for more than five seconds. Keep wedl clear of the water
pump/alternator drivebelt and pulleys.

4 The engine speed should drop from maximum 1o idle within the
specified time when the throttle is released. If not. check that the
throttle linkage is not binding or obstructed;  this is in order, seek
specialist advice.

7 Fuel injection pump timing - checking and adjustment

1 This is not a routine operation. It should only be necessary if the
pump has been disturbed: after fitting a new pumg: or if the crankshaft
pulley bolt has been disturbed in the course of other work such as
renewal of the crankshaft front oil seal. Whenever the crankshaft pulley
boitis slackened. it is possible for the drive gear 10 mave very slightly in
relation 1 the crankshaft - hence the need to check the injection pump
timing.

2 Two special tools will be needed: a TDC setnng pin (see Chapter 1,
Section 9) and a dial test indicator with a suitabie mounting of stand.

3 Slacken the pump mountings S0 that it is just free 1o be twisted
back and forth within the limits of its slotted fuxng holes.

(Secs 6 and 6)

B8 Maximum speed - do not
alter

5.4 Agjusting the idle speec screw and locknut

4 Remove the camshaft cover. Tum the engine until the
pump sprocket timing mark is aligned with the pownter on the timing
cover (photo).

5 Remove the screw plug and insert the TDC setting pin. Carsfully
tum the engine in the normal direction of otanon until the crankshaft
web contacts the sething pin, showing that No 1 piston is at TDC.

7.4 Pump sprocket mark aligned with poter on bming cover

T ——
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6 Protect the alternator against fuel solllage, then unscrew and
remove the central plug from the rear of the pump (photo)

7 Mount the dial test indicator so that its probe enters the piug hole
and bears on the plunger inside. It is preferable. though not essential,
that the indicator be mounted on the pump rather than on the block.
Depending on the length of the indicator probe, it may be necessary to
remove the injection pipes - see Section 9.

8 Tumn the engine slowly anti-clockwse. observing the dial test
indicator: the reading will decrease and then become steady. Stop
turning when the reading is steady and zero the indicator (photo)

9 Tum the engine clockwise again until the setting pin is contacted
Read the dial test indicator: the value shown should correspond to that
given for pump timing in the Specifications. If not. tum the pump one
way or the other until it does.

10 Tighten the pump mountings. If the dial test indicator 1s mounted
on the block. tightening the mountings may cause the reading to
change. This does not matter provided that the indicator is reset 10 its
new zero.

11 Repeat the operations from paragraph 8 onwards unti the correct
result is obtained with the pump mountings tightened.

12 Remove the dial test indicator and the TDC setting pin.

13 Refit the disturbed components, not forgetting the screw plug for
the TDC pin hole. -

14 Run the engine for a minute or two 10 bleed any air from the fuel
lines.

8 Fuel injection pump - removal and

fitting

1 Disconnect the battery earth lead

2 Depressurise the cooling system by removing the expansion tank
filler cap, taking precautions against scaiding if the system is hot

3 Disconnect the coolant vent hose from the thermostat housing and
cylinder head. Be prepared for some coolant spillage. Move the vent
hose out of the way.

4 Itis not essential, but access will be greatly improved if the radiator
and cooling fan are removed as described in Chapter 2. Section 9.

5 Remove the camshatt drivebeit cover
6 Disconnect the throttle cable from the pump - see Section 15.

7 Clean around the unions. then disconnect the fuel supply and
return hoses from the pump (photos). Be prepared for fuel spillage.
orotect the ahemator against the entry of fuel. Plug or cap hoses and
unions 1o keep fuel in and dirt out.

8  Disconnect the electrical leads from the fuel shut-off solenowd and
the cold start device.

9 Remove the injection pipes as described in Section 9. Again. plug
or cap open unions.

10 Release the nut which secures the oump driveshaft 1o 1ts gear.
Unscrew it as far as the end of the shaft

11 Tumn the engine until the tming marks on the pump sprocket and
the tming cover are ahgned.

12 Obtain or make a TDC setting pin - see Chapter 1. Section 9
Remove the screw plug and insert the pin. then tum the engine
clockwise until the crankshaft web contacts the pin

13 Make alignment marks between the oump flange and the tming
case. then remove the three nuts and washers which secure the pump

8.7A Fuel supply banjo union (arrowed) at pump
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8.78 Either remove the retum banjo union, or disconnect the return
hoses (arrowed) from it

10 the timing case. Slacken. but do not remove. the pump bracket nut
and boit (photo).

14 Remove two opposite bolts from the pump sprocket. Use two

__longer M8 bolts (not the sprocket boits). a suitably drilled bar and

Some washers or spacers to release the pump shaft from its taper fit in
the gear. The correct length of bot will depend on the thickness of the
Bar: if 100 long or t00 short, damage to the gesr or timing case may
result. See aiso Chapter 1. Section 25, paragraph 30. Tighten the bolts
evenly to break the taper.

15 Remove the bolts, bar etc 3nd transfer them 1o a position suitable
for restraining the pump sprocket from moving (Fig. 3.9). When the
Pump s removed. the sprocket and gear will not be positively located;
if the gear comes out of mesh with the idler. it will be
necessary to remove the timing cover to re-engag

16 Remove the pump driveshaft nut and the bracket nut and boit
Withdraw the pump and bracket. being careful not to lose the
Woodruff key. Recover the gasket

8.13 One of the three flange nuts (A) and the bracket nut and
bolt (B)

17 Commence refitting by placing a new gasket on the timing case.
Offer the pump 10 the case. with the Woodruff key positioned to enter
the keyway in the gear. Take care not to push the gear out of mesh, Fit
the securing nuts and washers, but only tighten them finger tight at
this stage. Loosely fit the bracket nut and bolt.

18 Apply sealant to the screw thread on the pump shaft. Fit the shaft
nut and carefully tighten it to draw the shaft taper into the gear. When
satisfied that the shaft has entered the gear without jsmming. tighten
the nut to the specified torque.

19 Remove the gear puller/restrainer components. Refit and tighten
the pump sprocket bolts.

20 Adjust the pump timing as described in the previous Section. The
alignment marks made dunng removal will provide a starting point if
the original pump is being refitted.

21 Refit the injection pipes as described in Section 9.

Fig. 3.8 Releasing the pump driveshaft. Tighten the bolts
(arrowed) to break the taper (Sec 8)

o

Fig. 3.9 Using the same tool to hold the sprocket in
Pposition (Sec 8)

EORn TR
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22 Reconnect the fuel shut-off solenoid, the cold start device and the
throttle cable.

23 Refit the camshaft drivebelt cover.
24 Refit the radiator and fan, if they were removed.

25 Reconnect the coolant vent hose. Refill or top up the cooling
system as necessary - see Chapter 2.

26 Prime the pump by pouring or injecting clean fuel into the fuel inlet
and outlet orifices. Take gre>: care not to introduce dirt or foreign
matter into the pump.

27 Reconnect the fuel supply and retum hoses.
28 Reconnect the battery earth lead.

29 Start the engine. A good deal of cranking may be necessary: the
self-bleeding process can be speeded up by slackening each injector
pipe union in tun whilst an assistant cranks the engine on the starter
motor. Tighten the unions when fuel emerges.

30 Run the engine for a minute or two to purge any remaining air from
the injection system. Check the disturbed components for leaks of fuel,
oil or coolant.

9 Injection pipes - removal and refitting

2 Disconnect the battery earth lead. Clean around the pipe unions at
the injectors and at the pump. '

3 Protect the alternator against fuel spillage. Counterhold the pump
adaptors and unscrew the pipe union nuts.

4 Similarly unscrew the injector union nuts, counterholding the
injector bodies as the nuts are slackened

5 Remove the pipe assembly. Plug or cap open unions to keep fuel in
and dirt out.

6 When refitting, make sure that ail the anti-rattle clips are in place.
Do not bend or strain the pipes. Blow through the pipes with
compressed air (from an air line or a foot pump) to expel any debris.

7 Counterhold the pump adaptors and tighten the pump union nuts.
8 Reconnect the battery earth lead.

9 With the injector union nuts finger tight. have an assistant crank the
engine on the starter in short bursts unti fuel emerges from the unions.
Tighten the injector unions - there is no need to counterhold the
injectors.

10 Run the engine for a minute or two to purge any remaining air from
the system. Check the disturbed unions for leaks.

1 The injection pipes should be removed as a set. Individual pipes
may then be ed if le clips.

y after ing the

hold the pump when or
tightening a union nut (Sec 9) _

Fig. 3.10 C

Fig. 311 C

hold the inje body when sl ing a
union nut (Sec 9)

10 Fuel inj s - and refitting

Warning: Exercise extreme caution when working on the fuel
injectors. Never expose the hands or any part of the body to injector
spray. as the high working pressure can cause the fuel to penetrate the
skin, with possibly fatal results. You are strongly advised to have any
work which involves testing the injectors under pressure carried out by
a dealer or fuel injection specialist.

1 Disconnect the battery sarth lead. Clean around the injectors and
the injection pipe unions.

2 Remove the fuel retur hosss from the injectors (photo)

3 the i pipes as in the pr Section.
4 Unscrew and remove the inectors. A box spanner or deep socket.

27 mm/1'/16 in AF will be required.

5 Retrieve the hest protection washers from the injector bores.
Obtain new washers for reassembly.

6 Take care not to drop the injectors. nor allow the needles at their
tips 10 become damaged.

Fig. 3.12 Injection pipe anti-rattle clips (A) (Sec 9)
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3 Testing of injectors is quite simple, but requires a special high
4 pump and gauge. Should such equipment be available, use it
n sccordance with its maker's instructions. referring to the Specifi-
for the desired values. Do not expose the skin to spray from
ihe injectors — the pressure is high enough 1o penetrate the skin.

8 Defective injectors should be renewed or professionally repaired
| DIY repair is not a practical proposition.

g Commence refitting by inserting new heat protection washers,
‘domed faces downwards. 10 the injector bores (photo).

10 Insert the injectors and screw them in by hand, then tighten them
10 the specified torque (photos). No outer sealing washer is used. the
njectors are a taper fit in the head

| {1 Reconnect the fuel return hoses. Make sure that a blanking cap is
fitted to the unused connector on No 4 injector

112 Refit the injection pipes as described in the previous Section

13 Reconnect the battery and run the engine for a minute or two.
| Check for leaks around the disturbed components.

10.10a Refitting an injector

Fig. 3.13 Fuel injector and heat protection washers.
Observe correct fitting direction of washers (domed side
downwards) (Sec 10)

10.108 Tightening an injector. using a deep socket and a torque
wrench
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11 Fuel shut-off solenoid — removal and refitting

1 If the fuel shut-off solenoid is disconnected, the engine will not run.
The same applies if the solenoid is defective. If the plunger jams in the
raised position, the engine will not stop. A defective solenoid should
be removed for inspection or renewal as follows.

2 Disconnect the battery earth lead.
3 Disconnect the electrical lead from the solenoid (photo).

4 Wipe clean around the solenoid. then unscrew it from the fuel
injection pump using a deep socket or box spanner. Caution: # the
solenoid has recently been energised, it may be hot. Recover the spring
and plunger (photo).

5 A defective solenoid must be renewed. Renew the sealing O-ring in
any case.

6 Refit the plunger, spring and solenoid to the pump. Tighten the
solenoid body moderately.

7 Reconnect the solenoid lead and the battery earth lead. Run the
engine to check for correct operation.

12 Cold start element - renewal

1 The electrically-operated cold start element is screwed into the
advance device (photo). No test data are available, but if the element is
suspect it can be renewed as follows.

2 Disconnect the battery earth lead.

3 Disconnect the electrical lead from the cold start element.

4 Wipe clean around the element. then unscrew and remove it.
Caution: if it has just been energised. the element may be hot.

5 Fit the new element, using a new sealing washer, and tighten it
moderately.

6 Reconnect the electrical lead and the battery earth lead.

7 Run the engine to check for comect operation

13 Preheater system - description and testing

1 Each swirl chamber has a preheater plug (commonly called a glow
plug) screwed into it. The plugs are slectrically operated before, during
and immediately after starting the engine. The duration of the
preheating and atterglow periods & determined by, a special relay
which incorporates a temperature sensor.

2 During the preheating phase. an instrument panel warning light is
illuminated. No attempt should be made to start the engine unti the
light goes out. i

3 If the system malfunctions, testing is ultimately by substitution of
known good units. but some preliminary checks may be made as
follows.

4 Connect a voitmeter (0 10 20 voit) or 12 volt test lamp between any
glow plug terminal and eanth. Have an assistant switch on the ignrtion.
the test lamp or voltmeter should give a positive indication for several
seconds. comesponding 10 the preheating penod. then give a zero
reading or go out. If not. the relay (or associated winng) s at fault
Switch off the ignition.

5 If an ammeter of suitable range (0 10 50 amp approx) is avaslable,
connect it between the glow plug feed wire and the bus bar. Dunng
the preneating penod the ammeter should show a current draw of

12.1 Cold start element (arrowed) on side of fuel pump
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approximately 8 amos per working plug. ie 32 amps  al four plugs are
working-

Jf one or more plugs appear not to be drawing current, remove the
bus bar and check each plug separately with a continuity tester or
saf-powered test lamp. Before condemning 3 plug, make sure that the
[prablem s not smply  loose or dirty connection.

7 The whole preheater system is protected by a fusible link which will
in the even of 3 short-circut. Refer to Chapter 7 for further

details.

14 Glow plugs and relay - removal and refitting

Glow plugs
1 Disconnect the battery earth lead and glow plug relay.

2 Disconnect the feed wire from the bus bar (photo).

3 Unscrew the terminal nut from each plug to be removed (photo)
Remove the nuts. washers and bus bar.

“

144 Glow plug removed from cylindar head

4 Clean around the glow plug seats, then unscrew and remove them
(photo)

§  When refitting, apply a little anti-seize compound 1o the glow plug
threads. Screw the glow plugs into place and tighten them to the
specified torque.

6 Refit the bus bar and washers and secure with the nuts. Make sure
that the clamping areas are clean.

7 Reconnect the feed wire and the battery earth lead.

Glow plug relay

8 The relay is located on the left-hand side of the engine bay. It is
secured by a single screw (photo)

9 Disconnect the battery earth lead, then remove the relay securing
screw.

10 Peel back the rubber boot and unplug the electrical connector from
the relay (photo)

11 Refit in the reverse order to removal.

14.8 Glow plug relay - securing screw arowed
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14.10 Electrical connector unplugged from the glow plug relay

Fig. 3.14 A tool for releasing the throttie cable can be made
from an old cable bracket modified as shown (Sec 15)

A = 25 mm (1 in) approx 8 Punch holes

Fig. 315 Throttle cable-to-pedal attachment (Sec 15)

15 Throttle cable - removal and refitting

1 Disconnect the battery earth lead.

2 Free the cable inner from the pump by prising off the retaining clip.
If this is done carefully, the clip can be re-used; otherwiss, obtain a
new clip for reassembly.

3 Free the cable outer from the pump bracket by depressing the
retaining tangs. If this proves difficult in situ, unbolt the bracket from
the pump and remove it with the cable.

4 Unclip the cable from the air cleaner cover.

5 Working inside the vehicle, remove any under-dash trim blocking
access to the throttle pedal

6 Disconnect the cable inner from the pedal by prising off the
retaining clip. Again, if handled carefully the clip can be re-used.

7 Free the cable outer retainer from the bulkhead.

8 Withdraw the cable from the engine bay.

9 Transfer any hardware o the new cable. if applicable.

10 Commence refitting by passing the pedal end inner through the
bulkhead. Press home the bulkhead retainer and connect the inner to
the pedal, securing it with the retaining clip.

11 Reconnect the cable o the pump, securing the inner with 3
retaining clip and the outer by pressing the retainer into the bracket
until it snaps home (photos)

12 Adjust the cable if necessary, using the threaded adjuster at the
pump end of the cable, so that with the pedal released thers is a small
amount of slack in the inner. Have an assistant operate the throttle
pedal and check that the throttle lever on the pump moves through its
full range of travel (as limited by the idle and maximum speed adjusting
screws). Adjust further if necessary.

13 Clip the cable into place on the air cleaner cover.

14 Refit the under-dash trim, if applicable.

15 Reconnect the battery earth lead.

15.11A Fitting the throftle cable inner retaining clip
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15118 Throttle cable outer retainer partly engaged in bracket
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16 Fuel tank — removal and refitting

"1 Apan from being considerably safer, fuel tank removal is performed
in the same way 2s on petrol-engined modeis.

2 Disconnect the battery earth lead.

Lo ity

3 Remove the fuel filler cap. Empty the tank as far as possible by
‘syphoning fuel out of the filler neck. Store the evacuated fuel in clean,
closed containers.

4 Rase and securely support the rear of the vehicle.

5 Idenufy and drsconnect the fuel supply and return pipes (photo)
Be prepared for fuel spillage. Plug the open pipe ends.

| I it is accessible. disconnect the electrical lead from the fuel gauge

sender unit. (If 1t s not accessible, disconnect i as the tank is lowered
for removal).

Fig. 3.16 Fuel tank securing bolts (arrowed) - Fiesta

7 Supoort the tank and remove (s retaung bolts and/or straps. {Bec18)
~ Carefully lower the tank o the ground. disengaging the filler neck from
 the seat in the tank.

8 Despie the retative safety of Diesel fuei, repaurs 1o the tank which
involve the use of heat should not be attempted.

~Refit in the reverse order 10 removal. using new seals and pipes as.

10 Retil the tank and check for leakage

17 Manifolds - removal and refitting
Inlet

1 Disconnect the battery earth leag.

Remove the a« cleaner as described in Secton 3.

G i€

2
| 3 Disconnect the manifold-o-camshatt cover breather hose (photo)
4 Unbolt and remove the manifold Recover the gasket

5

Fig. 3.17 Fuel tank securing bolts (A) and strap bolt (B) -
Commence refitting by placing a new gasket over the studs. Escort/Orion. Other arrangements may be found (Sec 16)
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17.3 Releasing the hose clip from the

6 Place the manifold over the studs and secure it with the nuts and
bolts (photo). Tighten them evenly to the specified torque.

7 Reconnect the breather hose. refit the air cleaner and reconnect the
battery.

Exhaust
8 Remove the inlet manifold as just described.

9 Disconnect the exhaust downpipe from the manifold flange.
Recover the gasket.

10 Unbolt the exhaust manifold from the cylinder head. Remove the
manifold and recover the gasket.

11 Commence refitting by placing a new gasket over the studs.
12 Fit the manifold and secure it with the nuts and bolts (photo). Only

tighten them finger tight at this stage, It is a good idea to use anti-seize
compound on the threads.

17.12 Refitting the exhaust manifold

13 Tighten the nuts and bokts to the specified torque, following the
sequence shown in Fig. 3.18.

14 Refit and secure the exhaust downpipe, using a new gasket.

15 Refit the inlet manifold as just described.

18 Exhaust system - inspection, removal and refitting

1 The exhaust system is simiar to that fitted to petrol-engined
models. There are considerable differences between the Fiesta and the
Escort/Orion systems.

2 Inspect the system periodically for leaks. corosion and other

and check the y and of the mountings. Small
leaks are more easily detected # an assistant partly obstructs the
tailpipe with a wad of cloth whilst the engine is idling.

3 Propretary pastes and bandages are available for the repair of holes
and splits. They work well in the short term. but renewal of the saction
concerned will probably prove more satisfactory in the long run.

4 The rubber mountings will crack and spit eventually, and should
then be renewed. It is sound practice 10 renew the mountings when
renewing other parts of the system.

Fig. 3.18 Tightening sequence for exhaust manifold nuts
and boits (Sec 17)
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1t 15 generally best 10 ramave the whole system, even if only part is
a8 (1 1S easer 10 the away from the

»_ To remove the system. separate the downorpe-to-manifold joint by
ing the three nuts. Unhook the system from its

Fig. 3.20 Exhaust system - Escort/Orion (Sec 18)

A Mountings C  Front mutfier £ Mandold flange
8  Mutfier (silencer) D Connecting fiange

8 Refit in the reverse order 10 removal, using 3 new gasket on the
manitold joint. Apply ant-seze compound 1o all nuts and bolts.

9 Before tightening the connecting flange nuts and bolts, check that
there s the and

and that the rubber mountings are not stressed.
('Adequate clearance’ means at least 25 mm/1 in. except for the Fiesta
in the areas shown in Fig. 3.21). Move the downpipe spring-loaded

the alone. flange.
Nt 23 well as the manifold joint (photo)

as Y 10 achieve this. then tighten the nuts and bolts
(photo).

]
3
4



[image: image18.jpg]Chapter 3 Fuel and exhaust systems 13

Fig. 3.21 Exhaust downpipe and resonator clearances -
Fiesta (Sec 18)

A = 30mm(12in) 8 = 8§ mm (0.3mn)

18.9 Exhaust spring-loaded balljoints - downpipe removed for
clanty

19 Fault diagnosis - fuel injection system

Symptom

Reason(s)

Engine turns normally but will not stan

Idling eratic when warm

Fuel tank empty

Incorrect starting procedure

Fuel tank cap vent blocked

Fuel filter blocked

Wax in fuel (in very cold conaitions)

Fuel shut-off solenoid disconnected. defective or comroded
Preheater system faulty

Cold start device disconnected or defective
Ignition bming incorrect

Pump defective

Poor compression (see Chapter 1)

Early type glow plugs fitted (short glow duration)

Air in fuel lines
Idle speed adjustment incorrect
Injection timing incorrect
Injector(s) defective
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Reason(s)

Fuel tank cap vent blocked $
Fuel filter blocked $

Injector(s) not seating properly, or otherwise defective
Engine defect (eg head gasket, valve seating etc)

Fuel tank cap vent blocked

Fuel filter blocked

Wax in fuel (in very cold conditions)

Air cleaner blocked

Air or water in fuel

Injection timing incorrect

Injector(s) defective

Other (eg brakes . poor engine

External leakage
Air cleaner blocked

Wax in fuel (in very cold conditions)
Injection timing incorrect

Engine mechanical problem

Low compression

Water entering cylinders

Air cleaner blocked

Injector(s) defective

Engine oil entering cylinders
Ingector(s) defective





