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ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
Identification

Vehicle ] Manual Automatic Capacity Bore Stroke | Comp,
Engine - ]
type gearbox | transmission (v {mm) {mm) ratio
8 290 185 7048 X 2068 86 89 21
8 292 JFR 7207 721 X X 1995 .1 B2 9.3
B 293 ZAW 700/ TN x X 2842 31 73 9.5
B 294 J7R 726 X 2458 31 63 86
B 265 Z7U 702 X 2068 BE B9 21
B 296 185 736 X 1995 a8 82 9.2
B 267 J&R 706§ 707 X X 1995 28 B2 9.2
B 297 JaR 762 TE3 x X 1995 28 82 Bé6
B 298 Z7% 708/ 709 x X 2664 28 73 92
B2%A ZhW 702 X 2849 a1 73 B.8
BE29B JIT732+733 X X 2165 BB 89 0.2
B29B 17T 708 X 2165 BB g9 B.7
B29E 12T {™) X X 2165 B8 89 3.9
B29F ZTW 2061707 A ¥ 2849 91 73 9.5
B2Y94G 27 700 x 2458 91 63 B
B2OMH JIR722/1723 X X 1995 B8 B2 10
B 29w 185 738 X 2068 86 89 21

(*Y 477 706/ 707/ 71447157730/ 731

Consull engine repair manuals in accardance with type of engine to be repaired.

Repaic Engine I6R J7R-J7T 185 Z7U - Z7V - ZTW
manual

Mot J (E) X X

Mot i (0) X

Mot Z (E} X




ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
Identification

10

PRECAUTIONS WHEN STOPPING THE ERGIMNE {vehicles with turbocharger)

Allow the engine te run at idling speed for approximately 30 seconds, before switching off the ignition.
Under other circumstances, engine acceleration, leading 1o the activation of the turbocharger and switching
off of the ignitien, the turbocharger continues to function due to its inertia without lubrication {engine
stopped) and there is a risk of the turbine shaft seizing.

ATTENTION:

# The turbocharger cooling fan motors are activaled after the enging has stopped,

*When working under the bonnet, be aware that some parts in the engine compartment are at extremely
high temperatures

OIL FILTER MOURNTINGS

TWO POSSIBLE MOUNTINGS, VISUALLY IDENTIFIABLE

The filter bearing the legend 20 x 1.56" is fitted The qil filter which does not have this legend is
an a metric pitch thread 20 x 1.50. fitted on a 19 x 1.587 thread (3/4 inch, pitch 16
threads perinch).

Visual filter identification

M 20 x 1,50 19 x 1,587
7 >
20
19
BB 450 BB 450

ATTENTION : It is possible accidentally to fit & 20 x 1.50 cil filter ¢ a 19 x 1.587thread. In this event, the ol
filter iopsens through vibration. Furthermore, under these circumstances there will be
abnormal clearance of the assembly betfare it seats on the engine block.

REMEMBER: Never fit a petrol engine oil fiiter 1o a diesel engine or vice versa.



ENGINE ASSEMBLY AND BOTTOM END OF ENGINE

Oil consumption

10

CHECKING METHOD

An engine ail consumption of 1 litre per 800 miles
(1000 km) i1s acceptable.

Check thatl there is no external leakage of engine
oil.

For the check 1o be effective, certain engine oil
drainage conditions must be chserved:

- the engine must be hot;

- paosition the crankshaft of cylinder n® 1 at top
dead centre - firing siroke;

- remove the gil dipstick and the filler cap.

Then drain the engine and leave it to drip for at
least 15 minutes.

Refit the drain cap and “seal” it {spot of paint on
bath the cap and the sump) so as to check later
that it has not been remaved.

Using a test tube, measure the quantity of gil
required for filling.

Enginetype: 27U : 2.5litres
2IW . BOlitres
I ;5.0 litres
7T - S.0litres
I7R : &0litres
JTR 12-valve 5.0 litres
J&R ;5.7 litres
JgS - 4 Blitres
JBS (1) 5.5 litres

(1) With stiffener base.

Refit and seal the fiiler cap.

Ask the vehicle user 1o come back after having
covered 600 miles {1000 km} in the vehicle, having
regularly chacked the ail level using the dipstick.

When the vehicle is returned, check that the drain
and filling caps have not been removed.

Under the same conditions;
- engine hot;

- «crankshaft of cylinder n® 1 ai top dead centre -
firing stroke;

- dipstick and filler cap removed;

drain Lhe engine oil and measure the amaunt of
cil required using the test tube.

calculate ¢l consumption in litres per 600 miles
(1000 km) if the kilcmetre counter does not show
exactly 600 miles (1000 km).




ENGINE ASSEMBLY AND BOTTOM END OF ENGINE

Oil

pressure

10

CHECKING

ESSENTIAL SPECIAL TOOLING

Mat. 836-05 Boxed oil pressure testing kit

The cil pressure must be checked when the engine
is hot [approximately B0 *C).

Contents of kit Mot. 836-05.

USE
- ZEngines:F + B

- JluxEngines:BorC + F

The oil pressure can either be taken:

- from the engine [P);

from the gil cooler if the vehicle is Tivted with
one.

P L

.'-_ ::'-‘-"" L)
== ~a@ M0 sl




ENGINE ASSEMBLY AND BOTTOM END OF ENGINE

Oil pressure

10

} petrol engine

Z7U Engine

Min. ol pressure al B0 *C

idling ... ... ... ... ... 0.8 barmin
- Engine idling
7R 12valve) ... ........... 1.25 barmin
- 3000 rpm 3 bar min
J diesel engine
. NMarmall
Engine type aspira‘tez Turbo

Min. cil pressure at B0 "C
- idling (bar}
- at 3000 rpm (bar)

{.8
3.5

0.8
3.0

L7V - ZTW Engines

BY&53

£ Engines

Min. ail pressure at 80 *C

- at900rpm ... ... ... ... ..
- atd000pm ... )

Z7W Engine :

~ atFsS0rpm .l
- atss00rpm L.

har min
bar min

bar min
bar min




J8S-J6R-J7R ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
-J7T Engines Engine
(except J7R

12-valve)

10

ESSENTIAL SPECIAL TOOLING

B.vi. 465 Tool for changing converter seal
{automatic transmission}

Mot. 282 Flywheel locking tool
SEFAC 689 Loadspreader

TIGHTENING TORQUES {in daNm} @

Bolts around gearbhox 5
Engine mounting nuts 3
Mounting support bracket screws 4
Mounting support bracket bolts 2.5

The engine can only be removed by releasing i
from the frent of the vehicle. Lifting rings are
fitted to facilitate Lhis operation.

REMOVING
It is not necessary to remove the scuttie

Disconnect the battary.

T

2l 116

Drain the cooling circuit:

185 Engine
- atthe radiator tower hose:

g

- atthe crankcase

JGR - §7T - JIR Engines

=5
[T

!

§

h

L
1l
i

.III

)

A2 751-1




J8S-J6R-J7R ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
-J7T Engin .
(excepth7eRs Englne 1 O
12-valve)
Remave: J7T Engine

the radiator grille
- the headlight wipers if the vehicle has them.

Release:
- theradiator grille by tilting it forwards;

- the upper cross member;
- the side mudguard mountings.

87 E54

The radiator fitted with side shiaids.

J&% Engine

The preheater umt and the harness are fo be
placed on the engine.

The electronic modufe is to be placed on the
engine.

1 Engines, all types

The power assisted sleering pump is to be
uncoupled from the engine at (A} and attached to
the hody shell.




J8S-J6R-J7R ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
-J7T Engines Engine
(except J7R
12-valve)
Remaove: - the engine support bracket fixing nuls;

- the exhaust pipe a1 the manifold and a1 Lhe
balljoint;

\H"I\t

- the fixing balts;
. around the gearbox;
. from the starter;
. from the engine flywheel prolective ¢aver,
which remains on the engine;

- the pasitign sensor;

- the clutch cable or the hydraulic siave cylinder.

Use 1ool SEFAC 689 and hook the engine by ils
lifting rings.

B4 451

J8S Turba engine special feature

To stop the assembly rolating, it an additional

- the efectrical junction blocks and the current
ot puneto peks d y chain, attached fa the exhaust mamifold,

supply cable shants (if necessary, locate the
junction blocks):

Place a jack under the gearbox and black it an the
steering cross memhber.




J8S-J6R-J7R

ENGINE ASSEMBLY AND BOTTOM END OF ENGINE

-J7T Engines Engine 1 O
(except J7R
12-valve)

Automatic transmission REFITTING

Push back the starter to gain access to the
flywheel.

Fit the flywheel iocking tool, Mat. 582, and
remove the drive plate bolts on the converter
through the starter housing.

(Special features)

Check for the presence of lacating dowels an the
¢luteh and starter housings.

[

Remove the engine. Immediately after
uncoupling, prevent the converter dislodging by
holding it with clamp B.Vi. 465.

B. V. 465

a0 11%

79 B5B

Lightly grease the canverter iocation housing in
the crankshaft using Malyikote BR2 grease,

Automatic transmission

Check that the cluich housing upper bolts fixing
o the crankcase are in place (it is impossible to fit
thern with the engine in place).

If necessary, loosen the rear starter mountings an
the crankcase so that the starter does not obstruct
the crankcasef/clutch housing assembly,

Adjust the travel;

- of the acceleratar cable:

- of the governor/computer cable for 4141
automatic transmissian.

Maintain the correct tightness of the exhaust
flange (see chapter 19).



J8S-J6R-J7R
-J7T Engines
(except J7R
12-valve)

ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
Engine

10

- Fill the engine, it necessary;
- fill and drain the cooling circuit.

Adjust the aceelerator cable.




J7R Engine ENGINE ASSEMBLY AND BOTTOM END OF ENGINE

12-valve Engine 1 O

ESSENTIAL SPECIAL TOOLING

LT,

SEFAC 689 Lloadspreader

F—— —_—

TIGHTENING TORQUES {in daNm) @ Drrain the cogling circuit;
- - al thelower radiaior hose.
Bolts around gearbox 5
Engiﬂg muunting Auts 3} Gn thawatler pump side:
Maounting support bracket screws 4 atthe crankiase,
Mounting support bracket bolts 2.5

REMOVING-REFITTING T

The engine can only be removed by releasing i !
from Lhe front of the vebucle. ; bl

b has |ifting rings to facilitate this operation.

REMOVING .
Place the vehicle on a 4-post |ift, P K‘[
._III% IIII
Disconnect 1he battery. oy \L
N
Remove Lthe protective plate under the engine NN
- LY
.. . ~ l‘“'-,__-"'a|l"'~. ",
Laosen the 2 exhaust bBalhjoint balis {without xﬁ‘x{g\_ .
removing them). L T
Remave the upper exhaust shock mouny nut. Remove-

the upper radistor hose on Lhe water pine side;

the radialor grille,
the from upper cross member;

- the .ooling radiatar with its harpess
fconnector in the trent right hand wing and
the 2 fuse panel muls in the frent left-hand
wing);

the 3 dizing bolts from the exhaust manifold
shield {see next page)

Loagen the 2 cutch control shield lixing balts,
withoui removing the shield (see next page).

Remove the clutch and acceleralor conlrol cables




‘ J7R Eniqine \ ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
12-valve

Engine

10

Remove:

- the 4 exhaust pipe fixing bolts;
- theignition sensor;

- theignition module and its harness;
- the vacuum pipes;

- the air filter,

Lnclip the computer.

Disconnect the engine harness located in the frent
left-hand wing.

Disconnect the petrol supply and return piping at
the connection under the brake fluid reservoir,

Unscrew the oil filter support brackel and remove
it from the exhaust manifaid.




J7R Engine ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
12-valve Engine

Urscrew the gearbox surreunds, accessible from : “ﬂl #}ﬁ :.:}.' —_

above. L !‘
Disconnect the power-assisted steering pump ﬂﬂ“‘ﬂ’". & o — :;;-..-

pipes (D) and drain the circuit.

Remove:

- the power-assisied steering pump pipe fixing

- 1he 2 engine fixing nuts (A);
- the lower gearbox surrounds screws and balts.

Attach the |oad spreader (SEFAC 689) to the 2
engine |ifting rings .

Pasition the computer and the cil filter on the
angine.

Raise the engine/gearbax assembly,

Place a spacer under the clutch housing hard
against the steering cross member,

Take out the engine.




J7R Engine
12-valve

ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
Engine

10

REFITTING
Special features:

Check for the presence of clutch and staner
houstng locating dowels.

Ratighten:

the engine mounting fixing nuts 1o 4 daNm;
- the gearbox surrounds bolts to 5 daMrm.
Fill ard drair:
- the power-assistad steering Crcuit;

the cocitng circuii.

(For draiming, see the relevant chaplers )

Adjust:
- ine clutch clearance;

- the acceierator cable.



V6 ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
Turbo Engine

10

ESSENTIAL SPECIAL TOOLING

Mot. 297 Zengine {ifting tool

TIGHTENING TORQUES {in daNm) @
Bolts around gearbox 5
Engine mounting nuts 3
Mounting support bracket screws 4
Mounting support bracket bolts 2.5
REMOVING
Rermaove:

- the air filter;

- the alternator;

- the power-assisted steering pump is to be
uncoupled from the engine at {A} ang attached
to the bodywork withaut disconnecting its

89 05%9

- the heat shield from the turhocharger at (B)
and its intake trunking.




‘ Vi \ ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
Turbo

Engine

10

- the heat shield fram the clutch slave cylinder;
- the exhaust pipe from the turbocharger;

- the fixing clamp from the il by-pass pipes at
bracket (C);

Cisconnect:
- thecomputer and place it onthe engine;
- the absolute pressure sensor pipe;

- the turbacharger pressure indicator connector
pasitianed on the shock absorber turret at (E).

- the gil by-pass plate to the engine block at (D).

Remove the engine using taol Mot. 597,

REFITTING

It is essential 10 replace the starter in its housing
while the engine/gearbox assembly is raised.

To refit the exhaust pipe, see the chapter on the
exhaust systermn.



ve;II ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
Norm - .
a(s)piraateyd Englne 1 O
ESSENTIAL SPECIAL TOOLING
B.Vi. 465 Tooling for changing converter seal
{automatic transmission)
Mot. 582  Fiywheel locking tool
Mot. 597  ZEngine lifting tool
TIGHTENING TORQUES {in daNm) @
Bolts around gearbox 5
Engineg mounting huts 3
Mounting suppart bracket screws 4
Mounting support bracket bolts 2.5

Remave (A) and [B).

This chapter anly covers details linked to
removing-refitting Z engines.

The engine can only be removed by releasing it
from the front of the vehicie. Lifting rings are
fitted to facititate this operation.

REMOWING

It is not necessary to remove the shield.
Disconnect the battery.

Drain the caogling circuit:

- al the lower radiatar hose;
- atthe crankcase.

W "W;,m

EEE:EL

77 43s




V6 ENGINE ASSEMBLY AND BOTTOM END OF ENGINE

Normally-
aspirated

Engine

10

Remowvae:
- theradiator grille;

- the headlight wipers if the vehicle has them.

Release:
- the radiator grille by tilting it forwards,
- the upper cross member

- the side mudguard mountings.

BT 654

Remove:

- the petrol supply pipe at the hase of the petrol
filter;

- the left-hand engine shock absorber and its
support bracket.

The radiator is to be removed with the wiring.

BY 658

B?6TE

The ignition moduie support plate is 1o be
removed and placed on the engine.

On the right-hand side:

Only disconnect the lower section of the engine
shock absorber.

Disconnect the supply pipe connection ta the
clutch slave cylinder.




V6 ENGINE ASSEMBLY AND BOTTOM END OF ENGINE

Normally- i
aspirated Englne 1 O
The cruige contrel capsule(if fitted);
1

The engine harness, comprising:

- the connection blocks;
-~ the alternator,
- thestarter.

The assembly is to be remaved when the engine is
raised.

o2
| 1
N
i
B7 765
1 - Battary

2 -Gl pressure and water temperature

cannediors
3 - 0il levet sansor
4 - 0il level and starter cannectors

5 -Starter information connector (batlast

FEsIsIGr)
& - Current supply terminal
¥ - Water temperature switch
8 - Oil pressure switch

The flywheel protective covers,

I aig6-1




V6 ENGINE ASSEMBLY AND BOTTOM END OF ENGINE

Normally-
aspirated

Engine

10

Loosen the engine suppart bracket fixing stud
nuts.

ITair

Fit tocl Mot. 597; raise the engine to release the
wiring assembly.

Automatic transmission

To lcosen and remove the converter drive plate
fixing bolts, lock the plate using Mat. 582.

Mot. 597

87 652

Remave the engine. Immediately after
uncougiing it, prevent the converter dislecating
by retaining it with clamp B.Vi. 465,

B. V1. 485

73853




V6 ENGINE ASSEMBLY AND BOTTOM END OF ENGINE

Normally-
aspirated

Engine

10

REFITTING
Special features

Check for the presence of locating dowels an the
clutch and starter housings,

Lightly grease the converter centring housing in
the crankshaft using Molykote BR2 grease.

For autornatic transmission

Check that the upper ciutch housing fixing bolts
on the crankcases are in place (it is impossible o
fit themn with the éngine in place).

If necessary, loasen the rear starter mountings on
the crankcasae so that the starter does not obstruct
crankcaseiclutch housing assembly.

Adjust the travel:

- of the accelerator cable;

- of the governor/computer cable far 4141
automatic transmission.

Fill the engine, if necessary;

- fill and bleed the cooling circuit.

Tighten the exhaust {see chapter 19).




Al Types ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
Engine - Gearbox

ESSENTIAL SPECIAL TOOLING

Mot. 587 ZEngine lifting tool
B.Vi. 31-01  Spring pin punches (NG)
B.Vi. 606 Springpindrifiset{UN]}
T.Av. 476 Bail joint extractor

T.Av. 509-01 Retaining spacer lags
SEFAC 689 Loadspreader

THGHTENING TORQUES [in daNm)

Lppar suspansion ball joint f 6.5
Steering ball joints 4
support bracket fixing bolts 4
Wheel boits 10

Repeat the same operations as for removing the
engine on its own [without unscrewing the
gearbox surrounds).

The enginefgearbox assembly is remaved from the
front of the vehicle,

SPECIAL FEATURES Unccuple the driveshafts (see chapter an the
gearbax) and the gear comtraols.

It 1% necessary to drain the UN gearbox
{transmission sealing).

Automatic transmission.;
Remave the reverse gear positive locking controd
cahle: Remave the oil dipstick. from the automatic
transmssion.

- NG Gbx.:at the lever to avoild having to drain

the gearbox; REFITTING
UN Gbx ;an the rear sump. '

Carry out the same gperations as for removing,

Remove the speed sensor before extracting the Lut in reverse,
right-hand driveshaft ralipin (risk of damaging
the sensor). Fill and drain the cocling cireuit and the power-

'\‘\“' T assisted steering circuit.
/ &kg @ \ Adjust the acceleratar cable and the clutch pedal
- i clearance. :

- .




ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
Sheet metal sump

10

REMOVING - SPECIAL FEATURES
Drain the engine oil.

Uncouple the front wiring ducting from the
crankcase.

Remove:
- the cil level sensor;

- the fixing nuts frem the engine suppart
brackets and raise the engine;

- the right-hand engine strut,

- the three bolts {arrowed) of the left-hand
engine strut. Loosen the fourth and tilt the

strut.

87 B3A

Relaase the engine fiywheel protective cover.

Remove the sump.

REFITTING- SPECIAL FEATURES

The gasket is fitted dry.




ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
Aluminium sump

10

REMOVING - REFITTING

ESSENTIAL SPECAL TODLING

Mot. 1063 Articulated wrench for sump

TIGHTENING TORQUES {in daNm} REFITTING

Sump bolts 1.4101.7 Replace the gasket, which is fitted dry.

|dentification of sump bolts:

- 3tiypes of bolts (A, B, C).

REMOVING
Disconnect the battery.
Drain the engine.

Remove the two nuts (A) and raise the engine to
remove the sump.

) 571

Do pot refit the engine before having tightened
the sump bolts.

a7 852

fitting the sump.

Tighten the three clutch housing boits, the sump
first.

Tap up with engine oil,

Do not forget 1o position the bolt (D) before




J7R Engine
12-valve
J7T-J8S Engine

ENGINE ASSEMBLY AND BOTTOM END OF ENGINE
Stiffener base

10

This operation can be carried out on the vehicle,

REMOVING

Crain the engine.
Remove:

- the sheet metal sump;

- the oil pump strainer, bolt {A}; retain the pump
gears;

91376

- the 2 sil pump body bolts;
- the oil pump body,;
- the oil level sensar {if necessary);

- the base fixing bolts {(see identification of bolts
and toraues);

the 3 bolts (B} are removed with the base.

REFITTING

Clean the sumps tharoughly:

hold the gasket on the base using a few dabs of
CAF 4/60 THIXO; :

position the ail pump control shaft with the
circlip on the pump side;

- tighten the base bolts {(see identification and

torque table below);

fit and tighten the oil pump bedy (4 to 4.5
daNm) {(make sure the drive shaft is in the
correct position);

refit the pump body piniens and cover and
tighten to the specified torque;

refit the sheet metal sump and tighten the
belts to the specified torque,




J7R Engine ENGINE ASSEMBLY AND BOTTOM END OF ENGINE

12-valve '
J7T-J8S Engine Stiffener base

10

Identification of screws securing the base to the crankcase and the sump to the base,

91574

4 1ypes of screws can be identified as follows:

® ;17 screws (M7 x 100-50), tightening torque: 1.2 to 1.8 daNm.
2 ;1 screws (M6 x 100-18), tightening torque: 0.7 to 1.1 daNm.
4 ;1 screws (Mi0 x 150-40), tightening torque: 3.2 to 4.8 daNm.

£ 9 screws (M10 x 150-75), tightening torque: 3.2 to 4.8 daNm.

® :screw not Lsed,




Engine J(E) TOP AND FRONT END ENGINE
except 12-valve Tlmlng belt

REMOVING-REFITTING TIMING BELT _ 3rd model

All types except JIR {13-valve)

ESSENTIAL SPECIAL TOOLING

Ele. 3#6.04 Belttension checking tool
Mot. 861 Top dead centre rod

ATTENTION : Development of tooth profile.

15t model - 2nd moded

REMOVING
Position the timing marks {rod and AAC mark).

Remova:

- the timing belt;

- Looten the nuts{1);

- titt the tensioner {2) and retighten the nuts {1).

BT &5

Mone of the parts comprising the 1st or 2nd
model profile timing can be mixed with the 3rd
model {including the sump which has & cutaway in
the 2nd assemibly versian).

BOO51-1




Engine J(E)
except 12-valve

TOP AND FRONT END ENGINE

Timing belt

11

REFITTING
& Camshaft timing sprocket
1st madel: ISR, J6R, 829 engines

- The timing sprackel anly has one mark for the
timing setting.

B4 10E-1

2nd and 2rd models; JSR, JGR, 851, 829, 17T and
J7R engines,

- Itis essential 1o observe the keyway, depending
pn the engina type.

This comprises:

- a mark (&), two castings (D), a rectangular
opening (E} and a keyway (F) for the timing
setting of engines 851 and J7T;

- amark {G), a casting (H) and a keyway () for the
timing setting of engines 16R, J5R, 2% and JTH.

Fit the timing sprocket:

£246, J6R, J5R and
JIR
- keyway (F) for engines: J7R and 851.

- keyway (I} for engines:

The sprocket is 1o be fitted affset (d} from the hub
on the cylinder head side.

80 373




Timing belt

‘ Engine J(E) \ TOP AND FRONT END ENGINE
except 12-valve

11

Use tool Mot. 799 or tool Mot. 855 and tighten
the timing wheel {threads smeared with Loctite
FRENELQC). '

- Tightening torque: ... ... .. 5 daNm

Position the crankshaft (pistan n® 1 at TDC) using

rod Mot Bb1.

* Belt

- engines J7T and B51: this has 118 teeth;

- engines 829, ISR, J6R and J7R: this has 116
teath.

Fitting the belt:

Position the camshaft sprocket and the
imtermediate shaft sprocket using the marks.

B3 340

HO 123.3

BDo not wuse this rod to lock the rotation of the

crankshaft in ordeér to loosen the bolts.




Engine J(E)
except 12-valve

TOP AND FRONT END ENGINE

Timing belt

11

Fit the toothed helt, with runs {(A) and (B)
tensioned: do not take into account the marks on
the bett {except running diraction =),

a095%1.1

Bd 401

Check the timing witih tive timing cover windows.

117

Loosen the tensisner mountings by 1/4 of a
revolution; this will automatically be affected by
its spring when it comes into contact with the
belt. '

Relock the tensioner mountings.

LChacking the ﬁh tansion

Remove rod Mot. 861 and refit the plug. Using the
crankshaft pulley bolt, rotate by two revolutions
in the running direction of the engine (clockwise,
the operator in front of the crankshaft pulley).

NOTE: If a new belt tensioner is being fitted (see
development of assembly at the end of the
chaptier], the timing stays the same, only the
tension adjustment changes (see procedure for
JTR engine, 12-valve).




Engine J(E) TOP AND FRONT END ENGINE
except 12-valve Tlmlng belt

Never turn engine backwards

Retighten the two tensioner bracket fixing baolts
by 1/4 of a revolution,

Retighten the 2 tensioner roller fizxing belts,
starting with the lower bolt:

- TOrQUE e 2.5 daNm
Check the belt tension using Ele. 346-04.

Arrow {mm) :

Elé. 34604 204001 |-

LEEL

Refit the timing cover



Engine J7R TOP AND FRONT END ENGINE
12-valve Timing belt

REPLACING
ESSENTIAL SPECIAL TOOLING H
1 ﬂ i
Mot 251-01  Clock gauge support 3 : "[
Moi. 799 Spracket holding tool " %
Mot. 1135 Timing belt tensioner k NS
Ele. 346-04 Tool for checking belt tensioning “\
oy e
TIGHTENING TORQUES {in daNm) ' —
Shaft pulley bolt 5
Tensioner support bracket nut 2.5
Tensioner nut ' 5
Crankshaft pulley balt g+ 0.5
REMOVING d%
- . » Qh_
Disconnect:
the hattery;
- the water temperature sensors. 03778

Uniock nut (1), then (2]); withdraw the tensioner

Remave; support bracket {3).

- the beits [alternator, powser-assisted steering, Remave the timing belt
air conditioning compressar, if fitted}; )

- the alternator pulley from the crankshaft,

the timing covers; bring the faur pistons 10 the
same leval by positigning the crankshaft (W}
timing sprocket keyway horizontally, pointing
to the left.




Engine J7R
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Timing belt

11

Camshaft sprocket

92973

Mark: {a} for fitting belt sprocket.

BELT: This has 11& testh.

Rear view of belt

X

X
Y

44 teeth
23 teath

{t} A mark on the sprocket tooth, which is
marked on the camshaft sprocket.

{(2) A mark on the sprocket tooth, which is
marked on the intermediate shaft sprocket.

{3} A mark on the sprocket togth, which is
marked on the crankshaft sprocket,

Since the crankshaft keyway is always horizontal
and pointing to the left, position the camshaft
{mark on the sprocket (A) approximatety 40 ° 1o
the left with respect to the vertical).

Fit the toothed beit, in the correct assembly
direction (=) [arrows painting ta the rnight) and
lining up the crankshafi-sprocket belt marks of
the intermediate shaft and the camshaft.




Engine J7R
12-valve
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Timing belt

11

91778

Reposition the camshaft deflection mark
approximately 40 * from the vertical and press
harg with your thumb at {P).

Check the belt tension using tool Ele. 346-04. The
deflection must be 10 £ 7 mm.

Lock nut {2) in the centre of the support bracket
slot (3] {at 2.5 daNm}.

With the tensioner roller in the slack positian,
prass hard with your thumb on tha belt at [P) (to
tighten the sfack run).

Using Mot. 1135, turn the tensioner rotler anti-
clockwise o obtain deflection of 10 £ 1 mm using
tool Ele. 336-04.

It is essential to tighten nut (1) of the tensioner
roller to torque 5 daNm 0 avosd any loosening
which may lead 1o engine damage.

Refit the alternator belt putley and lock the boit.

Rotate twice in the direction of operation of the
engine (tlockwise, with the operator in front of
the crankshaft puliey).

47 036

Make sure the tension checking tool is correctly
calibrated (see page 11-10}.

Refit the timing covers and the belts which have
been removed.

NOTE: never use the window in the upper timing
cover for setting or checking setting; only the
belt-sprocket marks are to be used.

Refit in reverse order to removing.
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Timing belt
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Bevelopment in assembly of the toothed timing belt tensioner

15t assembly

5atdi

2nd assembly
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Belts
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ESSENTIAL SPECIAL TOOLING

Ele. 346-04 Belttensioner checking tool
B.vi. 906 Torque gauge

CALIBRATING TOOL Ele. 346
There are two methods:
i is essential to check the catibration of 100l Ele.

446 betare it is first used (new tool) and then at
regular intervals.

15t method: 2nd method:
c 3
Ele346 pras
B‘—F I
A i !
|
N =

[ _ \.

B7QIR

Secure tool Ele. 346 in a vice after having removed
its cover. fit the cylindrical part of tool B.Vi. 906 to
the end of the sliding part. The shoulder (A}
should ke flush with the plunger bady (B) when
the needle shaws 3 daMm. If it is not, turn screw
(€} wincrease or decrease the spring catibration.

Apply a force of 3 daNm to the tool (weight of 3
kgt The shoulder (A} should be flush with the
plunger body {B). If it is not, turn the screw () to
increase ar decrease the spring calibration.
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Belt tensions {1}

Alternator belts Pawer steering belts Air conditioning belts (2)
Type .
Trapezoid Multi-tooth Trapezoid Multi-togth Trapezoid Multi-taoth

JBR 55..65 - 45..55 — 5.6 45 .55

J7R 25...65 - 4.5..55 — - 45 .55

J7R 125 £5...65 — 45.. 55 - - 45...55

17T 55...65 - 4.5..55 ~ 5..6 45..55

185 55 ...B5 - 45..55 - - 45 .55
ZIU - i 35.45 — 53..355 ~
FALY — 3..315 3..35 — 35...45 —
W — 3 25..3 — 35...45 -

{1) Tobe checked after 10 minutes’ operation
{2) Depending on assembly.
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Belt tension checking points.

Engines : J6R - I7R - J7T - JBS

A7 934

1 - Crankshaft

2 -Water pump

3 - Alternator

4 - Power-assisted steering gump
5 - Air conditioning compressar

Engines : Z7U

aa sz

Y - Crankshaft
2 - Water pump
3 - Alternator
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Engine : Z7U (continuad)

BA 5171
F
BB 517-2
Engine : Z7V
2
‘—""‘F 3
F ‘ |

b 1

a7 936

1 - Crankshaft

2 - Water pump

3 - Alternator

4 - Power-assisted stearing purmp
5 - Air conditioning compressor
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40 439
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Rocker arms

‘ Engine J(E) \ TOP AND FRONT END ENGINE
except 12-valve

11

ROCKER ARM ASSEMBLY - Ail types except J7R 12-valve

To remove the rocker arm assembiy, it 15 not
necessary 1o remove the cylinder head.

Proceed as follows:

- Remove the timing belt (see CYLINDER HEAD
chapter, "Replacing the gasket™}.

- Remove the cylinder head bolts.

- Remove the rocker arm assembiy.

Before taking any action, make sure that there is a
sotid pin at (E).

BD 3d&

If not, take out the existing pin and fit a solid pin,

REMOVING

Remove in axeanding numerical order:
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Rocker arms
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REFITTING
Identification of parts

Bearings 1, 2, 3 and & are identical.

B 136

f :Lubrication hole

B : Cylinder head cover fixing stud adaptation.

C : Locating notch pointing towards timing.

BO 147

- Bearingn®5

D : Camshaft lateral clearance shirn mauniing.

E : Lecation of solid pin.

The exhaust intake racker arms are identical.

BU 145

G : Oil jet for lubricating cams.

Rockar arm cover

Repeat the removing operations in reverse order.

i Tl -IIII II||.I H d

gQ 257

Tha filter (A} iocated in the rocker arm assemnbly is
1o be changed with each removing operation.

(See rocker arm assembly exploded view)

- Captightening _............. ... 2 daNm
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REMOVING-REFITTING cytinder head

the racker arm assembly fixing bolts.

ESSENTIAL SPECIAL TOOLUING
Mot. 799 or Timing wheel locking tools
Mat. B55
Mot. 1157 Camshaft gasket fitting toal
Facom U43L Valve compressor
Mot. 1169 Rocker arm retaining fork

TIGHTENING TORQLUES {in daNm)

Timing wheel bolts 5
Rockar arm assembly bearing bolis 221026
Spark plugs Z2.41t03

Remave the cylinder head and the timing belt {see
chapter on replacing the cylinder head gasket}.

REMOVING

Remave:

- the distributor and the pinking detector;
- the intake and exhaust manifolds;

- the timing sprocket using Maot. 799

il

Mot.799

32343

Remowe:

- 1he rocker arm assembly;

- the racker arm assembly bearings, marking the
position of bearings 2 and 4;

- the camshaft and its gasket;

@ ©

e

@IIGI@IE‘“@J
el=to
=
'r.?!'

(40 ]
&
©

92 907

Loosan.:

- the racker arm adjustment nuts and bolts;

- the intake and exhaust valves using the valve
compressor, (ype Facom U43L.
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Aemove in ascending numerical order.

) A L TR T AL L LR oy

W W h -

i

b

.
ey
Ty
W A !

o

o R R ~ ™
™

Frem

REFITTING {Special features)

Replace the valve stem s2al (5), using a 10 mm
tubular key (type Nervus).

Refit the valves (making sure that the seals (5]
have not moved). -

Fit the camshaft ang the rocker arm assembly
bearings 2, 3, and 4, maintaining the position of
bezrings 2 ang 4.

smear the bearing surfaces of bearings 1 and 5
with Loctite 518 {as shown below}.

INSPECTION AND REPAIR OF ROCKER ARM
ASSEMBLY

Dismantle the rocker arm assembly, taking care to
mark the positian of the rocker arms on the
assembly.

Examine the surface conditiaon of the rocker arm
pads and screws.

Check that the cam-pad lubrication holes (D} are
nol obstructead,

Replace worn parts.

03 055

92907 |

Prepare the rocker arm assemblies by positioning
the rocker arm retaining forks (toal Mot. 1169).

Fit bearings 1 and 5.

Refit the rocker arm assembilies by locating the
dowels {P) {see nexi page):

- Exhaust side - the connection fits inte a centre
bearing hole;

- Intzke side - the connection paints upwards on
the timing side.
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Mot. 1157

92979

when refitting the timing sprocket, make sure
that the key (A} moulded into the sprocket is
correctly positioned opposite its housing in the
camshaft.

Smear the sprocket bolt with Loctite FRENBLOC
and tighten to the specified torque by lacking the
sprocket using Mat. 799, without turning the
camshaft {the key may break).

Retighten the rocker arm assembly fixing bolts to
the specified torque (2.2 to 2.6 daNm), starting
with the bolts of bearings 1 and 5 {(the time
allowed for fitting and tightening bearings 1 and
5 is wery limited due to the rapid polymerisation
speed of LOCTITE 518).

Clean the contact surface of the camshaft and fit
the seal using Mot, 1157,

92 980
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TOP AND FRONT END ENGINE

Engine

Rocker arms

J(D)

932 267
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INSPECTION AND REPAIR OF THE ROLKER ARM
ASSEMBLY

The filter (24), located in the rocker arm assembiy
(17}, is to be repiaced whenever action is taken 25
a result of incidents which have caused a
suspension of matathe particles in the il

I such an event, replace the engine il and the nil
filter an the main oil gallery (key Mot. 445).

TIGHTENING TORQUE

- Rocker arm assembly plug (25%) ..... 2 daNm
REMOVING

Remove the plug at the end of the rocker arm

shaft and the filter. Separate the various parts and
clean them. Store them in sequence.

identification of paris:

53203

TR

The rocker shafts are positioned by a dowel pin on
the locating screw.

The camshaft bearing lubrication holes point
towards the camshaft (1he oil passes through the
rocker shaft bearings).

Rocker arm shaft bearings:

Bearings A, B, € and D are idenlical. They
COMEpPrise;

- a lubrication hele (Q) for the carresponding
camshaft bearings; '

- an offset {F} pointing towards the engine
flywheel_

Furthermore, the bearing {(E) comprises:

- twa tapﬂed holes (T) for fixing the shim
limiting the camshaft lateral ¢clearance;

- aiapped hole (V) for the boft mounting giving
thea dﬁgctinn of the rocker shafe

B3 2535

Racker arms: the intake and exhaust rocker arms
ara identical: they include an oil jet for ubricating
the camshaft.
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REFITTING

Place the bearing (E) on the shaft and lock 1 so
that the lubrication holes are pointing towards
the bearing base.

Then position:

one rocker arm;

one spring;

Dne rocker arm;

one intermediate bearing, offset (F) pointing
towards the engine flywheel.

Continue assembly in the same arder, fit the cap
with the oil filter and tighten to torque 2 daNm.

This torgue should be adhered to since the rocker
arm shaft is only kept fram rotating by the dowel
pin of the locating screw on the bearing (E).
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REPLACING THE CYLINDER HEAD GASKET

ESSENTIAL SPECIAL TOOLING

Ele. 346-04
Mot., 251-01
Mot. 252-01
Mot. K8
Mot. 720

Belt tension checking tool
Clock gauge support
Thrust plate

Liner clamps

Cylinder head locating tooi

CONSLUMABLES

DECAPJOINT : Cleaning gasket faces

REMOVING

Drain the conling circuit at the crankcase.

8049

BO 116
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Remove the ¢cylinder head anciliarigs.

Remave the timing belt.

All types except J7R, 12-valve,

80051-1

- Loosen the nuts {1}

- Release the tensioner {2).

J7R engine, 12-valve

- Loosen nut (2}, then (1)

- Release the tensioner.

- Turn the eccentric shaft.

Loosen the cylinder head bolts.

The cylinder head s located on the crankcase by a
dowel at (A).

Remove all the cylinder head bolts except boit (A),
then pivot the cytinder head around this bolt by
tapping at {B), using a wooden block.




TOP AND FRONT END ENGINE
Cylinder head gasket

11

8l (55

When fitting liner retaining cdlamps Mat. 588,
remove the cylinder head locating dowel.

Remove the rocker arm assembly.

J7R Engine, 12-valve.

The liner protrusion is checked with the liner seais
compressed. Position clamps Mot. 588 in
accordance with the drawing below.

CLEANING

It is vary impeortant not to scratch the gasket faces
of aluminium parts.

Use Decapjaint for dissolving the part of the
gasket which remains sluck

Apply the product to the part to be ¢cleaned; wait
approximately 10 minutes, then remove using a
wooden spatula.

it 15 not necessary 1o remove the rocker arm
assembly when replacing the cylinder head gasket
alone.




Engine TOP AND FRONT END ENGINE
1(E) Cylinder head gasket

You are advised to wear gloves during this This ix necessary in order to achieve the correct
operation. bolt tightness.

Do not allow preduct to drip onto the paintwork.

We would draw your attention to the care which
should be taken ower this aperation so as to avoid
foreign bodies entering the pressurised oil supply
passage to the rocker arm assembly (passages
located in both the crankcase and in the cylinder
head).

if these instructions are not observed, the filter
located in the rocker arm assembly or jets may
become hlocked, which would rapidly cause
damage to the rocker arm cams and pads.

Dsing a syringe, remove the oil lett in the cylinder
head fixing holes, especially in the upwardsoil
passage (C) {except J7R, 12-valve), (A) (far J7R 12-
walve).

CHECKING THE GASKET FACE

Using a ruler and a set of feeler gauges, check
whether the gasket face is distortad,

- Maximumdistortion .............. 0.05 mm

grara




Engine
J(E)

TOP AND FRONT END ENGINE

Cylinder head gasket

11

CHECKING LINER PROTRLUSION
The O-rings ()} only provide a seal.

The liner rests directly on the cylinder housing and
the tiner protrusion is produced by the
manufacturing clearances.

The protrusion (x) is measured with the liner
compressed,

-  Protrusion {x) {mm) 0.08 1o 0.15

Check the protrusion using tools Mot. 251-01 and
Mot. 25201, with cdlamps Mot. 588 in place:

||||||||||

75015-2

88 215

If the protrusion is incorrect, please refer 1o the
Marnual Mot. ] {£).

REFITIING

Ta lacate the cylinder head and its gasket, use the
locating dowel (B) on the crankcase and position
tocl Mot. 720 at {A}.

When refitting the cylinder head, fit the hose
Iocated between the water intake and output

5

=)

L FEL
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1(E) Cylinder head gasket

All types excapt J7R 12-valve When tightening the cylinder head bolts, make

sure that the rocker arm pads are resting correctly
Refit the rocker arm assembly and the cylinder against the valve stems (there is a risk of forcing
head bolts. and bending the valve stem).

#0054

86 330

All types

For tightening the cylinder head bolts [please see
the following pages, “tighteriag-retightening”).

Rafit the rocker cover and the ancillaries.
Refit the crankcase drainage plug.
Do not forget to remove tool Mot. 720,

Set the timing {see chapier entitled “Timing
beit”).
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e){cze.pvtauf,? Cylinder head gasket

MIGHTENING-RETIGHTENING

The cylinder head is not tightened nor is the valve
clearance adjusted during “Maintenance and
Checking” between 600 and 1800 miles (1000 and
3000 km).

CYLINDER HEAD TIGHTENING (in daNm)

- Pretightening ....................... 3
- Tightening ...... . ............ . ...... B
- Loosen 172 revelution

and tighten .. ... . _._. 8.75t09. 75 daNm
CYUNDER HEAD RETIGHTENING

This operation is carried out with the engine cold.

Let the engine run for 20 minutes, allow i1 to cool
for a minimum of 2 1/ hours and retighten.

Loasen balt n° 1 by 1/2 revolution.
- Tightening ............ 8.75109.75 daNm

Proceed in the same way for the other bolts,
following the recommended order.

ORONONONO)
ORORORORT

ar528-1
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TIGHTENING-RETIGHTENING

ESSENTIAL SPECIAL TOOLING

Dowel Torx 14  {Dir. 980)

Mot. S591-04 Angle wrench for tighiening
cylinder head

The cylinder head is nat tightened nor is the valve
clearance adjusted during “Maintenance and
Checking” between B00 and 1800 miles {1000 and
3000 km).

CYLINDER HEAD TIGHTENING METHOD

a) Pracompressing the gasket:

Tightening all the bolts to 2 daNm in the order
given oppasite.

b} Cylinder head tightening:

Turn thraugh 93 * in the order given opposite
{using Mat. 591-04).

Turn again through 93 * in the order given
Dpposite.

Let the engine run for 15 minutes.

Finish tightening by turning through 20 °.

its index probe.

Angle wrench for tightening cylinder head with

I':_"_._;__ .
-

iy g
i,

o i

]

I ifag, B
V

eI

Tightening sequence

ORORORONC)
ORORORON

81 52841
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REMOVING

Drrain:

REPLACING THE CYLINDER HEAD GASKET

E3SENTIAL SPECIAL TOOLING

Ele. 346-04 Belttension checking tool

Mot. 251-01  Clock gauge support

Mot. 252-01 Thrust plate

Mot, 588 Liner clamps

Mot. 720 Cylinder head locating tool

Mot. 799 Sprocket locking tool for toothed
timing belt

Mot. 854 Injection pump sprocket locking
tool

Mot. 861 TOC rod

CONSLUMABLES

DECAPJOINT : Cleaning the gasket faces

- the engine oil {if necessary];

- the coalant.

22 751

B2 750
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Remove the cylinder head accessories. Turs the crankshaft in order to fit the TDC rod

Mot 861 (be careful not to insert it into & balance
For turbo engines, the turbocharger must be hole and check by rotation forwards and
removed. backwards that the crankshaft is not turning).

Remove:

-~ the oil supply and return ducting (A);
- thesupport bracket {B)
- the turbocharger fixing bolt ().
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Check the setting of the camshaft and injection
pump sprockets,

Remove the timing housing.

In arder not 1o move the camshaft and injection

pump sprockets, position jecking tool Mot. 854

between them, only when replacing:

- the timing belt alone;

- the power-assisted steering belt {located
hetween the cylinder housing and the leothed
belt};

- the intermediate shaft.

Slacken the timing belt by releasing the tensioner
after having loosened and retightened the
tensionar fixing screws, in the slack position.

Remove the timing belt.
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Remove the rocker cover:

- the ¢ylinder head (1) fixing balts {22) and nuts
(23} except bolt (A) (located beside the locating
dowael} which will be logsened and {eft in place;

- the fixing bolt (B} of the injection pump an the

cylinder head.

Q-
-

g3 37d

lUse a wooden hlock 1o hit the cylinder head in
order to dislodge it from its gasket face within the
timit of the clearance between the cylinder head
and the studs Since the cylinder head gasket is
stuck to the cylinder head, the crankcase and the
liners, it is very important not to raise the cylinder
head, which would cause the linars 1o come
unstuck from their base and allow foreign bodies
to enter,

Mot 521-01
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CLEANING

It is very impartant not to scratch the gasket faces
of aluminium parts.

Lise Decapjoint to dissolve the part of the gasket
which remains stuck.

Apply the product to the part to be cleaned; wait
approximately ten minutes, then remove using a
wooden spatula.

You are advised to wear gloves during this
operation.

Do not ailow the product to drip onto paimtwaork.

We would draw your attention to the care which
should be taken oveér this oparation 50 83 to svoid
foreign bodies entaring the pressurised oil supply
passage to the rocker arm assembly {passages
located in both the crankcass and in the cylinder
head).

I{ these instructions are not observed, the filter
jocated In the rockar arm assembly or jets may
becoms blocked, which would rapidly cause
damage 10 the rocker anm cams and pads.

Using a syringe, remove the oil left in the cylinder
head fixing holes, espacially in the upwards?? oil
passage holes which take hollow hexagonal fixing
bolts.

This is necessary to obtain the correct bolt
tightening.

REMOVING

Remove:

- the injecticn pump;

- the timing sprocket,
These sintered metal sprockets are very fragile.
Dismaniling and handling should be carried
out with great care. If burs form when
dismantling using extractor B.Vi. 28-01, for
example, these must be removed using a fine

file.

- the seal using 1ool Mot. 791, while the black {E)
stays in place.

A3 251
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Compress the valve springs using Facom U431

Remaove the hatf-rings, the upper cup washers, the
springs, the lower cup washers, the valves and the
valve guide seals,

Flace the parts inthe correct sequence.

CHECKING THE GASKET FACE

Using a straight edge and a set of feeler pauges,
check whether the gasket face is distorted.

- Maximumdistortion .. ... ... .__. 0.605 mm

83179

Take the following steps in order to determine
and check the thickness of the c¢ylinder head
gasket:

the liner protrusion;

the piston protrusion;

the valve recess:

[ha c:_grlinder head/piston clearanca,

For these values, see Manyal Mot. ] (D).

Positioning the cylinder head gasket:

Tool Mot. 720 must be used, inserted in the
crankcase hole (A). Check for the presence of the
lpcating dowel .

Fit:

- the cylinder head gasket;

- the gylinder head, afier having removed the
rocker arm assembly, which enables contact
bhetween the valves and the pistons to be

avoided during the cylinder head refitting
operation,

Centre the cylinder head on the studs.

Lubricate the fixing bolt threads and the washers
under the bolt heads with enging il
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Position the fixing nuts {22) and {23) and tighten
tham to torque, fellowing the tightening
sequence.

83175

TIGHTENING

This operation is carried out when the cylinder
head s refilted.

Rememher: in order te obtain the correct
tightening of lubricated bolts, remove any oil in
the cylinder head fixing heoles using a syringe,
especially from the holes which take hollow
hexagonal cylinder head bolts.

[ g12¢ 4e
r’fﬁ‘—us" B b

15 117 32 610 14,
_me

be 13e

9ﬁ1 7-~

B3 174

"' ":r.,

fa d
_ll'f i ,:, [
Illﬁl I_._ |I||'|

T

Ensure that the rear mounting of the injection
pump on the cylinder head is locsened. In the
following order carry cut:

first pretightening to 3 daNm;

second pretightening to % daNm;
- first tightening to 9.5 to 10.5 daNm;

- Second tightening {(without previous
tightening) from 9.5t0 10.5 daNm;

- Retighten the injection pump rear mounting to
the cylinder head;

- Adjust the rocker arms;

- Let the engine run for 20 minutes, then let Lhe
engine cool for a minimum of 2 1/2 hours;

- Retighten the cylinder head, following the
instructions an the next page.
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RETIGHTENING

This gperation is performed with the engine cold,
after it has been stopped far a minimum of 2 1/2
hours and after loosening the rear rnjection pump
mounting to the cylinder head:

1 - During maintenance and checking between
800 and 2000 miles (1000 and 3000 km) {only
for lurbs engines);

2 - During work involving changing the cylinder
head gasket (after having run the engine far
20 minutes);

3 - puring standard engine replacement {white
the engine is on its delivery pailet and is
therefore easily accessible).

With this method, it is not necessary to bring back
the vehicle to retighten the cylinder head after
&00 - 2000 miles (1000 - 2000 km).

Method:

Remember: loosen the rear injection pump
maunting to the cylinder head.

Laosen bolt n® 1 by 1/2 revelution and retightern it
to the specified torque, i. €. 9.510 10.5 daNm.

Do the same for the other fixing balts, foliowing
the sequence given.

Tighten a sacond time to 9.5 to 10.5 daNm,
without previous loosening.

Retighten the rear injection pump mounting to
the cylinder head.
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SUMMARY TABLE
, . Capactity idling cO.
Vehicle Engine fratio) Fuel Fuel supply system (rpm) (%)
B 290 85708 2068 Diesel BOSCH Injection
{21} Pump VE ... R69 750 % 50
Pump VE ... R153 750 & 50 -
Pump VE ... R345 BOD + 50
{with pre-post heating)
B 292 JIR 720 {man.) 19435 O.R. 48 BENDIX
J7R 721 (auto ) {9.3) {1) multipoint injection B0 + S0(2) 1.8% 0.2
8293 ITW 700 (man.) 2849 OR 98 BENDIX
Z7W 701 {auto) (9.5) (1) multipaint injection 70 % 50 15+ 05
ZIW 709 {auto). (2}
B 294 J7R 726 1945 O.R.95 BENDIX
{9.3}) unleaded multippint injection 900 £ 50 {.5 max.
minimum (2] (2)
B 295 27U 2 2458 O.R. 98 BENDIX
{8.6) multipoint injection 700 + 50 1+025
(2}
B 296 188 706 2068 Diesal BOSCH Injection
185 736 (21) Pump VE ... R41 750 1 50
PumpVE ... R158 T7al + 50 -
Pump VE ... R309 800 * 50
B 297 1995 WEBER 28/36 DARA
J6R #6 (man } {9.2) O.R._98 Mark 0-CB-C 800 *+ 50 15+ 0.5
JoR 707 {auto.) {9.2) Mark 1-C/4-C 800 * 50 15205
WEBER 32 DARA
J16R 762 {man.) {8.6) (3} O.R. 89 Mark 48-C/59 800 * 50 15*05
J6R 763 {auto.) {8.6){3) | minimum Mark 49-C 900 * 50 112405
Mark 60 800 + 50 1+45
WEBER 32 DARA
I6R 760 {man.) {8.5) {4) O.R, 98 Mark 53 800 £ 50 1.5 0.5
B 298 2V 708 {man.) 2664 QOR. 98 BOSCH Injection 900 + 5§ 1£05%
IV 709 {auto.} (9.2) K" JETRCNIC 700 £ 50 1+05%
in Drrive
IV 111 [auta) 300 * 50 2+ 05
{4] in Neutral

{1) Compatible with Eurosuper unleaded (O R. = octane rating)
{2) Nonadjustable
i3} DAlvehicles
(4} Swiss vehicle
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SUMMARY TABLE {continued)

i . Capacity idling speed C.0.
Vehice Engine (ratics) Fuel Fuel supply system (rpm) (%)
B 294 ZTW F02 2849 O.R M BOSCH Injectian 300 + 50 1 max.
{8 B} unleaded "K" JETRONIC
minimum
B 29B YT 708 2165 0.R. 91 BOSCH injection 800 ¥ 50(2) 0.5 max.
(8.7 unleaded "L JETRONIC {2)
minimum
17T 732 (man.) 2165 2.R. 91 BEMDHX BOO * 50(2} 0.5 max.
17T 733 {autn.) 9.2) unleaded multipoint injection {2)
Irmum
B 2GE JFT 706 (man_) 2165 R 98 BENDIX BOO * 50(2) 2 +05
17T 707 (auta.} (9.9) multipoint injection {transmissian in
JIT 730 (man.) neutral}
17T 731 {auto.)
BEMNDIX acgd * 50 (A
JFT 71d (man.) 2165 O.R.98 multigeint injection | (transmissionin | 1.5 £ 0.5
17T 115 {auto ) (9.9) neutral)
B 29F LW 706 iman.) 2849 LR35 BENDIX 800 £ 50 ). max.
MW 707 (auto) (9.5} unleaded multipaint injection {2) (2
minimum
B 294 2713 700 2458 0O.R. 95 BEM DX 750 + 50 0.5 max.
{4 B) unleaded | multipointinjection {2) {3
FRINITIAmM
8 294 J7IR 722 {man.} 1395 0O.R. 98 BEMDIX TI5 * 50(2) 15+05
J7R 713 [auto.) {10} mulLipoinl injection
B 29W 185 738 2068 Diesel BOSCH Injection 750 * 50 -

(21)

PumpVE ... R153

{2} Nonadjustable

MNOTE:

For breakdewn fauli-finding and olher additional infarmation concerning vehicles with “K”
JETRONIC INJECTION and R INJECTION, refer ta the IN). € (E) and INJ, R (E} repair manuals.
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Specification and adjustment values
Engine o .
vehicl Gear Injection lgnition
ehicle ]
Twoe | Suffix Bare Stroke | Capacity | o .. box Type Type
vP (mm] tmm) (¢m3}
MPA
B 292 7R 720 {A) man. Renix with
J7R 721 88 82 1995 93 {BYauto. [ multipaint pinking
detector
Idling speed regulation fuel
Engine
Speed (rpm) Mixture (CO) Speciat featlures Octane suffix
Super O R. 98
as0 x 75*
17R 720 _ | 1.8 £ D.2% Eurcsuper OR 85 m
R. 95 min.
J7R 721 inonadjustahlel unleaded !

* At coolant temperature of 80 - 100°C.

Fuel supply system

Regulated multipaint injection

Fuel supply pump: located against the right-hand
rear side member

Vaoliage: 12volts
Pressure: 3 bar
Delivery: 95 lKhmin.

Petral filter: located above the petral pump

Replacement: 30,000 miles {50,000 km]

Fuel pressure regulator

Pressure;
- at zerg vacuum: 30 % 0.2har
- at 500 mbar vacuum; 2.5 * 0.2 bar

Flectromagnetic injectors

Operate only with computear:
Voltage: 12volts
Resistance: 2.5 + Q.50

Throttle housing

SOLEX: single-barrel £ 55mm

Mark: 937 {automatic transmission 952}

Load potentiomater

A - Idling: XR 25 value = 4to 10 (12 to 28 aute.)

B - Parbial icad: XR 25 value = 2010 190
C - Full throttle: XR 25 value = 225 min.

Idling speed regulator valve

HITACH! :
Voltage: 12 volis
Cail resistance: 3103010




J7R
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Specification and adjustment values
Computer Renix N” Approval N* R.M.U.R.N° Diagnaostic code
Remix or Bendix 5101 265 101 7700745983 7700 744 405 80 - 3 (A}
housed in engine %101 265 102 7700745983 ¥7 00851 544 84 - 3 (A}
compartment 5101 265 201 77 00745984 7700 744 406 81-3(B)
S 101 265 201 7700745984 77 00 855 563 %4 - 3 (B)

Air termperature senser

Bendix : type CTH

Coolant termperature sensor

Bendix : type CTN

kgrition

MPA:

Curves: programmed into injection computer

Ignition power module with pinking
detector

Spark plugs : EYQUER

FCH2L53 gap 1.2 mm (nonadjustable)

Paper carlridge air filter

Replacement: 12,000 miles (20,000 km)
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Specification and adjustment values
Engine o o
. Injection Igniticn
Vehicle , Gear- 1 ypa
T Sutfix Bare Stroke | Capacity | o . box ype yP
fhe {mm) {mm) (cm3}
Z7W | 700(A) man. MPA,
B293 Z7W | 1 (B) a1 73 2849 3.5 auta, Rernix with
Z?W | 709({C) auto. Multi point pinking
| detector
idling speed regulation Fuel
Engine
Speed {rpm) Mixture (CC) Special features Octane suffix
Eurcsuper
. :
Z7W 700 700 £ 50 unleaded 0O.R. 95 min.
. [ 1.5+ 05%
Z7W 701 } 700 + 50 * {in N} or Super
Z7W 709 (non adjustalle} leaded O.R. 98
* At a coolant temperature of 80 - 100 °C
Fuel supply system Regulated muitipoint injection
Fuel supply pump: located against right-hand rear | Voltage 12 volts
side member Pressure 3 bar
Delivery 110 1/h min.
Petrol filter: located above petrol pump Replacement: 30,000 miles (50 000 kmy)
Fuel pressure regulator Pressure:
- at zero vatuum: 3.0 % 0.2bar

- at more than 500 mbar vacuum: 2.5 * 0.2 bar

Electromagnetic injectors

Operate only with computer
Voitage: 12 voits
Resistance : 2.5 £ 0514}

Throttie housing

SOLEX: single barrel @ 55 mm
Mark: 919

Load potentiometer

Idling: XR 25 value = Sto10and (1210 28 (3])
Partial load: XR 25 value = 15ta 190

Full thrattle: XR 25 value = 235 *+ 15 and
{176 min. {3])

idling speed regulator valve

Baosch, voitage; 12 volts




J7W
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FUEL MIXTURE

General 1 2
Specification and adjustment values
Computer Renin N° Approval N* "R.N.UR N Diagnostic code
$ 101 260 101 7700 740 745 FT00 739 226 110-3{1) (A}
5101 260 101 7700 740 745 FF00 739 226 113- 3{2) (A}
Renix ar Bendix 5101 260 10 7700740 745 Fr 00853433 T15-3{A)
haused in engine 5101 260 201 7700738575 FF00 739227 111-3 or 112-3(3)
compartmend 5101 260 201 7700 738575 77 00853 303 (B)
5101 260 201 F700 738575 F200833434 114 {B} + (C)
5101 260 203 7700 738575 77 00854 087 116 (B)
(REALS

{1} For 22W 200 engine up to N* 10194
{2} ForZ7W 700 engire from N” 10195

NOTE:

The compuler with fault-finding code 113 may be fitted 1o the 15t engines (1), -provided computer
terminal N° 10 is earthed {connect 10 and 1 of the computer connector).
{3] AR4 automatic transmission

Airtemperature sensor

Bendix : type £THN

Coalant temperature sensor

Bendix : type {TN

fgnition Curves. Pregrammed into injection computer
MPA: Injection power module with pinking i}
detector
Spark plugs EYQUEM : C72LJ5

Gap: 0.8 *0.05 mm

Paper cartnidge air filter

Replacement: 12,000 miles {20,000 km}
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Specification and adjustrnent values

Engine o N
Vehicle Gear- Inlzrc;;nn lg&:‘::n
i Bore Stroke Capacity i hox
Type | Suffix trnm) (mm} (em?) Ratio
Bendix NMPA
B 234 J7R 726 88 g2 1995 9.3 Manual multigoint with
+ pinking
mixture detector
regulaticn
idling speed regulation fuel
Engine
Speed (rpm} Mixture (CO}) Special teatures Octane rating
+ &
J— 200 %50 Max. 0.5% Euresuper O.R.95 min.
(nonadjustabte) (nonadjustable) unleaded

*  Atacoolant tempersture of 80- 10 °C

Fuel supply system

Ragulated multipaint infection

Fuet supply pump: lacated against right-hand rear
side member

Voltage: 12 volts
Pressure: 3 bar
Celivery: 953 hmin,

Petrol filter: located above petrel pump

Replacement: 30,000 miles (50,000 km}

Fuel pressure regulator

Pressure:
- at zero vacuum: 3.0 £ (0.2 har
- at 500 mbar vacuum: 2.5 * 0.2 har

Electromagnetic injectors

Operate only with computer
Voltage: 12 volts
Resistance: 25+ 0542

Throttle housing

SCLEX: 355 x 1
Mark: 937

Load potentiameter

A - ldling: X8 25 value = 40 1D
B - Partial load: XR 25 value = 20to 190
C - Full throttle: XR 25 value = 240 to 255

Idling speed regulator valve

HITACHI :
Voltage: 12 volts
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Specification and adjustment values
Computer Bendix N° Approval N* R.N.UR. N Diagnostic code
Renix or Bendix 5101 268 101 7700 745 945 7700 748 216 bt-3

housed in engineg
compartment

Ajr temperature sensor

Bendix : iype CTH

Coolant temperature sensar

Bendix : type CTN

Dxygen sensor

Specification:

Make: BOSCH

At 850°C ;

- Rich mixture; Yoltage 2 S85 mv

- Lean mixture: Valtage from 0 to BO mVy

Catalyser

£ CA7

Paper cartridge air filter

Replacement: 12,000 miles (20,000 km)

Anti-evaporation system

CAN 06 Canister

Ignitian Curves; Pragrammed intg injection computer
MPA; tgritian power module with ginking

detector

spark plugs EYQUEM : FCB2L53

Gap: 1.2 mm {nonadjustable)
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Specification and adjustment values

Engine o o
Vehicle Goar- Inj:e-:tmn lg;mmn
T Suffix Bore | Stroke | Capacity [ . box L ype
ype {mm) (mmj (cm3)
MPA
B 295 Z71) 702 9 63 2458 8.4 Manual Rerix with
Multipoint pinking
detector
Idling speed reguiation Fue|
Engine
Speed (rpm} Mixture (CO) Special features Octane suffix
27U 702 700 + 50* 1+05% Super O.R. 98

* At a3 coolant temperature of 80 - 100 °C

Fuel supply system

Regulated multipoint injection

Fuel supply pump: located against right-band rear
side member

voltage: 12 voils
Pressure: 3 bar
Delivery:  1101h min.

Petrol filter: located above petrol pump

Replacement: 30,000 miles (50,000 km)

Fuel pressure requiator

FPressure:
- &t zeroc vacuurm: 30+ 0 2bar
- &t 500 mbar vacuym: 2.5 + (0.2 bar

Electromagnetic injectors

Operate only with computer
Voltage: 12 volts
Resistance: 2.5+ 050

Thrott!e housing

SOLEX: single barrel & 55 mm
Mark: 837

Three-wire full load/no icad switch

A - Idling: throtile opening less than 1°
B - Partial load: throttie ogening greater than 1 °
C - Full load: throttle opening greater than 70 °

ldling speed reguiatar valve

Bosch, voltage: 12 volts
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Speacification and agjustment values

LComputer Renix N*

Approval N°

RN UR N

Diagnostic code

Renix or Bendix

housed in
engine . 5100802 101

compartment

F1D0 726993

7700727574

100 -3

Airtemperature senser

Bendix : type CTP

Coolant temperature sensor

Bendix : type CTP

Ignition

Curves: programmed into injection computer

MPA: Ignition power madule with pinking detector

Spark plugs

EYQUIER 805 LISP
Gap: 0.65 + 0.05mm

Paper cartndge air filter

Replacement: 12,000 miles (20,000 km)
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Specification and adjustment values
Vehicle Engine Fuel 'd"::‘ﬁ:f:“ CO %
27v. 708 (1)
B298man. |V 1teMed85 900 & 50
Mod 86 - . (2)
SUPER 1105
EW" 709(1) O.R. 98 700 & 50
8208auto. | 1laModds {in Neutral)
Mod 86 - (2]
2 £0,5
B 298 auto. 900 £ 50 ) '
. hout
SWITZERLAND 27V 7110 {in Neutral) {:T:;E;'i.lﬂ:]"

{1} With additional air vatve,
{2} Withidling speed regulator valve.

Additional air value [1):

- aftter a maximum of 10 minutes’ activation, it must be completely closed;

- with the engine cold, it must be partially open.

tdling speed regulator vaive (2}

12 V nonadjustable supply voltage, controlled by a computer located in the engine compartment.

Petrol pumps:

- priming pump:
{in petrol tank):

- Fuel supply pump:
{against night-hand rear side member):

«  Injectors:

- Cold start injector:

- Fuel supply pressure:

- Minimum residual pressure:

- Controd pressure, engine hot:

valtage: ... ... ... ... i

pressure;

pressure;
delivery:

CpEniNg pressure: ... ..

fuel tightupto: ... ... i

spraying angle:
electromagnelic, voitage:

checking:
adjusting:

after 10 minutes;
after 20 minutes: .. ... ...
vacuum disconnected: ...
vacuum connected [idling):

1.5t0 4.1 bar
2.3 bar
3s*

12

4.5to 5.2 bar
4.7 t04.9bar

1.7 bar
1.5 bar

3t0 3.4 bar
3.6 t0 4 bar
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Spacification and adjustment vatues (supercalibrated injection)

) . Idling speed
Vehicle Engineg Fuel check CO %
2 708 () +
B 298 man. N° 73362 to- Q00 £ 50
T+ 05
Z7y.. 709 (2} SUPER 758 & 50
B 298 auto. N®23362t0- .. O.R. 98 fin Neutral)
B 238 auto. IV T (1) a3 £ 50 205
SWITZERLAND N®233b2to- ... (in Neutral} {without air
injection)

(1) With additional air valve.
(2} wWithidfing speed regulator valve.

Special features of supercalibrated injection;

From certain engine numbers, given above, the fuel supply pressure values have been raised. This invoives
madifications to the assernbly of pressure accumulator, injectors, ete..

Additional air valve {1):

- after a maximum of 10 minutes’ activation, it must he completely closed,

- engine cobd, it must be partially open.

idling speed rég ulator valve (2):

12 V nonadjustable supply voltage, controlled by a computer located in the engine compartment.

Petrol pumps:

- priming pump:
{in peirol tank):

- Fuel supply pump:
{against right-hand rear side member):

- injectors;

- Cold start injector:

- Fuel suppty pressure:

-  Minimum residual pressure:

- Control pressure, engine hot:

voitage:
pressure:

Pressure:
delivery:

opening pressure; ...
fuellightupto: .. ..., ...
spraying angle:

eleciromagnatic, vaitage:

checking:
adjusting:

after 10 minytes:
after 20 minutes:

........

vacuum disconnecied: ...
vacuum connected {idiing):

12 voits
0.3 bar

5.0 bar
140 I/h

1.9 10 4.5 bar
2.5 bar

L Ll

12V

32116 5.5 bar
5210 5.4 bar

Z bar
1.8 bar

dto 3.4 bar
3.6 to § bar
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Specification and adjustment values
. : idling speed
Vehicle Engine Fuel check CO %
Unleaded petrol
B 29 A (man.) ZTW .. 702 Q.R. 32 minimum 90 = 50
(*) €O measured before the catalytic converier.
Idling speed regulator valve:;
12 V nenadjustable supply voltage, controlled by a computer in the engine compartment,
- Imjectors: opening pressure: .. ..... 3.9to4.5bar
sealupta: __............. 25bar
- spraying angie: .......... 35°
- Colg start injector: - etectromagnetic, vollage: 12V
- fuel suppiy pressure: - checking: ... ... . ...... %.1t0 5.5 bar
- adjusting: 5.2 to 5.4 bar
- Minimum residual pressure: after 10 minutes: ........ 2 bar
after 20 minutes: ... ... 1.8 bar
- Control pressure, engine hot: idling and full throtile: .. 3.4 to3.8bar
altitude 1600m: ... ... 4.2 10 4.6 bar
Petrol pumps:
- priming pump: - voltage: 12 volts
{in petrol tank): - pressure: 0.3 bar
- Fuel supply pump: - Pressure: . ............... %.0 bar
{against rigit-hand rear side member): detivery: ... ............ 140 I'h

Aswell as the idling speed regulator valve, these vehicles have an oxygen sensor and a catalytic converter.
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Specification and adjustment values
Engine
Vehicle Bore Strok Caacit Gear- Injectian Ignition
] r roke pacity
Type § Suffix | gmm (M) {cm3) | Ratio box ype type
Multipoint
BOSCH fntegral
YL Jetronic | Electronic
B29B 17T 708 88 a9 2105 87 kMarual * lgnition
Mixture
regulation
ldling speed requiatian Fuel
Engine ] . .
speed (rpm) Misxture {C0O) Special features Octane suffix
17T 708 800 * 50* 0.5 % manx. Unleaded petrol O.R. 91 minimum

* At acoolant temperature of 80 - 100 °C.

Fuel supply system

Regulated multipoint "L" injection

Pelral pump: located against the right-hand rear side
member

Valtage: 12 volts
Dzlivery: 130 I/h mini
Prossure: 3 bar

Petrol filter: located above the getrol pump

Reptacement: 30,000 miles {50 000 km)

Pressure regulatoar Pressure:

Make: BOSCH - atrerpvacuum: 30t 02bar
- at 500 mbar vacuum; 2.5 + 0.2 bar

Main injectors Veltage: 12 volts

Make: BOSCH Resistance: 25+ 050

Throttle huus.ing WEBER 34 CFRO

Mixture requlation:
By BOSCH oxygen sensor

72D at 1160 my
150 at 175 my

- at 350°C rich mixture:
- at 390°C lean mixture;

ldling speed regulation (oxygen sensor connected
and primad)

Speed: BOO + 50 rpm,

- Mixture:; combined voltage: U = 6 volts +1v

- 0w

soienoid valve on idling by-pass

Make: PIERBURG
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Specification and adjustment values

Computer BOSCH N° R.M.U.R. N* Fault-finding

BOSCH Using diagnostic
housed in 02 80000 317 77 00 720 060 sockets DM and D2
passenger
compartment

Laolant temperature sensar

BOSCH : Type CTN

Catalyser - Make: A.C

- Type: TRIFUNCTIONAL

- Laocation: Under vehicie floor frame
E.G.R. valve Single effect: G.M.
E.G.R. contral Pressure cantrol solennid valve - BOSCH
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specification and adjustment values
Engine o o
- Inpacticn lgnitron
Vehicle - Gear- type type
T Subfi Bore Stroke Capacity Ratio box
ype | U fmm) | dmm) | (em3)
Renix MPA.
B29B | 1T | 732 a8 89 2165 | 92 | ™mamal | nyhipoint with
7T 733 -auto, . pinking
mixture getector
requlation
idling speed regulation Fuel
Engine _
spead (rpm) Mixture {CO) special features Octane suffix
17T 732 BOO & S0 0.5% max. Unleaded
17T 733 QR 91 min,
{nonadjustable) (nonadjustabie} petrol

* Atacoolant temperature of 80 - 100 °C

Fuel supply system

Regulated multipsint injection

Fuel supply pump: located against the right-hand
rear side membaer

Voltage: 12 volts
Pressure: 3 bar
Delivery: 95 l/hmin.

Petrol filter: located above the petrol pump

Replacement: 30,0600 mdes (50,000 km}

Fuel pressure requlator

Fressure:
- al zero vacuum: 25 * 0.2bar
- at 500 mbar vacuum: 2.0 = 0.2 bar

Electromagnetic injectors

Operate only with computer:
Voltage: 12 wolis
Resistance: 25 * 0512

Throttle housing

SOLEX: Single barrel @ 50 mm
Mark: BE3 man.; 864 auto.

Three-wire full lcading load switch

A - Idting: throttie opening less than 1°
B - Partial lpad: throttle opening greater than §°
C - Full load: throttie opening greater than 70°

ldling speed regulaior valve

Bosch, voltage: 12 volts
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Specification and adjustment values
Computer Renix N* Approval N° R.MN.UR N Diagnoscit code
Renix or S 100807 107 7700734613 77007316 393 30-3
Bendix man. S 101108 102 Fio0733613 7700 748 185 44 -3
housed man. S 100 807 201 7700734614 7700736 394 31-3
inthe auto. 5100108 202 77007340614 77 00 748 186 46 -3
anging auto. S 101 108 205 7700850018 F7 00 B5) 438 49 -3 (A)
compart- auto.
ment

{A) AR4 automatic transmission

Alr temperaturg $ensor Bendix : 1ype CTP

Coolant temperature sensor Bendix : type CTP

Cxygen sensor Make: BOSCH
ALBDO°C
- Rich mtixture: 625 at 1100 mYy
- Lean mixtyre: 0 at 150 myf

Catalyser {lacated under floar) Type: Trifunctional

Mark: ¢ CO1

Paper cartridge air filter Repiacement: 12,000 miles {20 000 km}

Anti-evaporation sysiem With GM Camister for some countries

Ignition Curves: Programmes inta injection computer
MPA: Ignition power module with pinking detector
Spark plugs AL CHAMPION

CA1CLTS 57YC
Gap. 0.9 £ 0.05mm
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Specification and adjustment values

Engine o o
vehidle Gear- Injection Igrition
. Bore Stroke | Capacity box type type
Type | Suffix (mm) frmm) (cm3) Ralio
MPA
17T 730 man,(1] Renmix with
BX%E 17T 731 B8 29 2165 949 aulo(2) | multipgint pinking
f3) detector
Idling speed requlation Fual
Engine
speed (rpm) Mixture (CO) Special features Ceorane suffix
177 730 800 + 257
800 t 25* {N) 15 05% Super QR 98(1)
AN EY {monadjustable]

* At acoolant temperature of 80 - 100 °C

{1} Compatible with Eurosuper unleaded petrol, G.R. 35 min.

Fuel supply system

Regulated mullipoinl injection

Fuel supgly pumg: located against the right-hand
rear side member

Voltage: 12 vinits
Pressure: 3 bar
Detivery: 95 Kh min.

Petrol filter: located atrove the petral pump

Heplacemenf.‘ 30,000 miles (50,000 km)

Fuel pressure regulator

Pressure:
- at zero vacuum: 25+ 02bar
- at 500 mbar pressure; 2.0 £ 0.2 bar

Electromagneticinjedtors

Only ocperate with computer:
Voltage; 12 volts
Resistance: 2.5 £ .50

Throttle housing

SOLEX: Single barrel &} 50 mm
Mark: 863 man.; B&d auto.

Three-wire full toading load switch

A - ldling: throtile apening less than 1°
b - Partial load. throttie opening greater than 1°
L - Fullload: throttle opening greater than 70 °

Idling speed reguiator valve

Bosch, voltage: 12 volts
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ENGINE General
Specification and adjustment values
Caomputer Renix N* Approval N° R.N.U.R N Diagnostic code

Renix or
Berdix housed (1) £ 100 806 101 7700734611 7700 736 391 a7 -3
in the (2} S 100 806 201 FFO0 734612 7700 736 392 08 -3
engine (3) 5 100 806 202 7700742037 7700742 315 09-3
compartment

{3) AR4 automatic transmitsion

Airtemparature sensor

Bendix : type CTF

Coolant temperature sensor

Bendix : type CTP

Fapar cartridge air filter

Replacement: 12,000 miles (20,000 km)

Curves: Programmed into injection computer

Gap: 0.9 = 0.05 mm

Ignition
MPA: Ignition power madule with pinking detector
Spark piugs AC CHAMPION EYQUEM
CA41CLTS SHYC C82L)5
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Specification and adjustment values
Engine o o
Vehicle Gear- lnj;'::;nn Ig:;;:n
Bore Stroke Lapacity - box
Type Index {mm} {mm) {em3) Ratio
B29E{1) § 17T 706 man. MPA,
BXE(H | I7T 707 B9 S1ES auta. Renix without
B29E(3) | 1T 714 58 33 man. multipoint pinking
B29E(4) T 715 AT, detector
1and 2 Eurcpe
3 and 4: Switrerland
Idling speed regulation Fuel
Engine
Speed [rpm) Mixture (CQ) Special features Octane sutfix

17T 706 BOQ * 25% 1.5 & 0.5%

17T 207 BOO + 25%(N) 1.5 + 0.59%

17T 714 800 & 50* 1.5 £ 0 5% {5} super O-R.58

PFT715 BOO * 50 (N) 1.5 * 0.5% {5]

[N} neutral; {5} without air injection {Pulsair valves)
* At acoolant temperature of 80 - 100 °C

Fuel supply system

Regulated multipoint injection

Fuel supply pump: located against the right-hand
rear side member

Voltage: 12 volts
Pressure: 3 bar
Delivery: 95 Whmin.

Petrol filter: |located above the petrol pump

Replacement: 30,000 miles (50,030 km)

Pressure regllator

Pressure:
- at zero vacuum: 2.5 * 0 Zhar
- at 300 mbar pressure: 2.0 & 0.2 bar

Electromagnetis injectors

Only operate with computer:
Voltage: 12 vnlis
Resistance: 2.5 1 054

Throttle housing

WEBER: 34 CFRA (A) 34 CFR{B)
Mark: o(12{3) 2(1)
1{2) 344) 1(2)

(A} Two-wire full load/no foad switch
(B) Three-wire full fsad/ng load switch

A - Idling: throttle opening less than 1°
b - Partial load: throttie opening greater than 1°
C - Fullload: threttle opening greater than 70 °

Idling spead requlatar vaive (B)

Bosch, voltage: 12 valts




FUEL MIXTURE

J7T
‘ ENGINE \ General 1 2
Specification ang adjustmant values
Computer Renix M- Approval N* R.N.UJ.R N° Diagnostic code
Renix or (1) 5 100 800 101 7100723126 7700723098 01- 3 {A)
Bendix housed (1) S 100 800 104 F700723126 77 00 726 994 03 -3{B)
tn the engine {2 5 100 800 201 FIO00723127 7700723099 02-3{A)
tompartment (2) S 100 800 204 T700723127 7700726992 04- 3 (B)
{3) 5 100 800 03 7700720 383 7700 726 381 05~ 3(C)
{4) 5 100 800 203 7700 726 384 77 00 726 382 06 - 3 (C)

(A} Without idiing speed regulation
{B) Withidling speed regulation _
{C) EGR controf withaut idling speed reguiation

Air temperature sensor

Bendix : type CTP

Coolant temperature sensor

Bosch

: type {TN

Gap;: 09 £ 005 mm

Igniticn Curves: Programmed into injection compuler
MFA: Ignition power module without pinking
detector
Spark plugs CHAMPION . 5 379YC

Paper cartridge air filter

Replacement; 12,000 miles (20,000 km)

E.G.R. and Pulsair vaives

JIT 714 and T 715 engines
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FUEL MIXTURE

General 1 2
Specification and adjustment values
Engine Gear- _
i Imjaction Ignition
Vehicle bax + t
rvoe | Suffix Bore | Stroke | Capacity | o . ype ype
¥P {mm} {mm) {cmi)
Renix MPA
ZrwW 706 man.{1) { multipaint with
Bz9F 91 73 2849 3.5 + pinking
I FO7 : auto, {2) mixture detecior
reqgulation
dling speed regulation Fuel
Engine
speed (rpm) Mixture {CO) special features Octane suffix
Z7W 706 BOO % S0* 0.5% max. Eurosuper
27W 707 800 £ 50*tinN) | (nonadjustable) Unieaded 0.R.95 min.
inonadjustable)

* At acoolant temperature of 80- 100°C

Fuel supply system

Reguiated multipoint injection

Fuel supply pumg: located against the right-hand
rear side member

Voltage: 12 volts
Pressure: 3 bar
Delivery: 110 /A min,

Petral filler: located above the petrol pump

Replacement: 30,000 miles {50,000 km)

Fuel pressure requlator

Prassure:
-~ af zero vacuum: 30+ 02bar
- at 500 mbarvacuum: 2.5 % 0.2 bar

tlectromagnetic injectars

Operate only with computer:
Voltage: 12 volts
Resistance: 25 £ 0.50

Throttle housing

SALEX: Single barrel & 50 mm
Mark:. 319

Lead potentiometer

A - ldiing: XA 25 value = 5to 10and (1210 28 (2D

B - Partial load: XR 25 value = 15 to 190

C - Full lpad: XR 25 value = 2351 15and {176 min.
[2])

idling speed regulator valve

Bosch, voltage: 12 vaits
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J7W
ENGINE General 1 2
Specification and adjustment vatues
Computer Renix N° Approval N° R.MN.U.RN® Ciagnostic code
Renix or Bendix 5101 2a0 102 7700740 746 7100739228 120-32 122-3(1)
housed in the S 101 260 102 7700 740 746 7700853 43% 126-3{1)
engine 5101 260 105 7700851 515 7700851243 123-3{1)
compartment S107 260 105 7700851 515 7700 8513 436 125-3{1)
5101 260 202 7700740747 FH00 739229 121-3{2)
51017 260 202 F7007a0 747 77 00 853 304 124-3(2)
5 101 260 202 7700740 747 7700853437 127 -34{2)
5101 260 205 70085191 7700852 359 127 - 3(2)

Alr temperature S@nsor

Bendix : type CTN

Coalant temperature sensor

Bendix : type CTN

Oxygen sensor

Make: BOSCH electrically heated
At BOQ °C:

- Rich mixture:

625 to 1100 mV

- Lean mixiure:

0 o 150 my

Catalyser {located under floor)

Type:Trifunctional
Mark: > CO8

Paper cartrigge air filler

Replacement: 12,000 miles {20,000 km}

E.G.R.

Anti-evaporation system {depending on country} Canister ; GM
lgnition Curves: Programmed inta injection calculator
MPA,: Ignitron power module wilh pinking
fetector
Spark plugs EYQUEM ; C¥2LJS

Gap: 0.B + 0.05 mm
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ENGINE General 1 2
Specification and adjustment values
Engine o o
Vehicle ) Gear- ln]; c;::m Igtr: :n
: Bore Stroke | Capacity . box
Type | Suffix ) () tem?) Ratia
Renix MPA
multipoint with
B29G 274 700 91 63 2458 811 man. + pinking
mixture detector
regulation
Idling speed requlation fuel
Engine
Speed (rpm) MWixture [CO) special features Octane rating
F50 £ 50* 0.5% max. Eurosuper
nonadjustabl ' O R.95 min.
77U 700 (nonadjustable) (ronadjustable) Unleaded

* At acoolant temperature of B0 - 100 °C

Fuel supply system

Regulated multipoint injection

rear side member

Fuel supply pump; located against the right-hand | Voltage:, 12 volts

Pressure: 3 bar
Delivery: 110 LKh min.

Petrol filter: 1acated above the getrol pump

Replacement: 30,000 miles {50,000 km)

Fuel pressure regulator

Pressure;
- at rzero vacuum: 2.5+ 0.2 hbhar
- at 500 mbar vacuum: 2.0 £ 0.2 bar

Electromagretic injectors

Dperate only with computer:
Voltage: 12 volts
Resistance: 25 % 0542

Thrattle housing

SOLEX: Single barrel & 50 mm
Mark: 984

Load potentiometer

A - idling: XR 25 value = 7o 13
B - Partialload: ¥R 25 value = 20to 190
C - Full load; XR 25 value = #2510 252

Idling speed regulator valve

Bosch, voltage. 12 volts
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General

12

Specification and adjustment values

Computer

Renix N*

Approval N°

R.N.LU.R N

Diagrostic code

Renix or Bendix
housead inthe
engine
compartment

3107716 1041

7700748 309

700744 418

107 -3

NOTE: the computer cantrols a turbocharging boost pressure regulator

Air temperature sensor

Bendix ; type CTP

Coolant temperature sensor

Bendix : type CTP

Oxygen sensat

- Rich mixture:

- Lean mixiure:

Make: BOSCH, electrically heated
At 850 °C:

62510 1100 mv
0 to BO mv

Catalyser {located under floor)

Type: Trifunctional
Mark: > C1i8

Paper cartridge air filter

Replacement: 12 000 miles (20,000 km)

E.G.R.

R

Anti-evaporation system {depending on country)

Canister - ROCHESTER

Gap: 385 £ 3 05mm

ignition Curves: Programmaed into injection computer
MPA: lgnition pawer module with pinking
detector
Spark plugs EYQUEM : 805 L J5P
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‘ ENGINE \ General 1 2
Specification and adjustment values
Engine o .
Wehicle Gear- In]:c I::" Ig:';fn
. Bore Stroke | Capacity . box ¥ ¥
Type | Suffix (mm) (mm} tem3) Ratio
B20H IR 722 T 82 1995 10 man_[A) Renix MPA
JTR 723 auto.(B) | multipoint with
pinking
detector
Idling speed requlation Fuel
Engine
Speed (rpm} Mixture (CO) Special features Octane rating
17R 722
715 &+ 50"
J7R723 >0 1.5% 0.5% super {1) O.R. 98
{nonadjustable)
* Atacoclant temperature af 80 - 100 °C
{1} Compatible with Eurosuper unieaded, O.R. 95 min.
Fuel supply system Regulated multipoint injection
Fuel supply pump. lotated against right-hand rear } Voltage: 12 volis
side member Pressure: 3 bar
Delivery: 95 Ifhmin.
Petrof fiiter: located above the petral pump Replacement: 30,000 miles {53,000 km)
Fuel pressure regulator Pressure:
- al Zerg vacuum: 25 t 0.20ar
-~ at 500 mbar vacuum: 20 % 0.2bar

Electromagnetic injectors

Dperate only with computer
Voltage: 12 volts
Resistance: 25 + 051

Throttle housing

SOLEX: Single barrel & 55 mm
Mark: 863 man.; 864 auto,

Three-wire full load/rno load switch

A - léling: throttle opening less than 1 #
B - Partial load: throttle opening greater than 1°
C - Fullload: throtiie apening greater than 70 °

Idling speed regulator valve

HBosch, valtage: 12 volts




FUEL MIXTURE

J7R
‘ ENGINE \ General 1 2
Specification and adjustment values
Computer Renix N* Appraval N° R.N.UR. N° Daignostic code
Renix or Bendix
housed in the S100816 101 7T ) 737 453 FF 00 738 (59 24 -3 or Bb-3{A)
engine 5100816 201 FF00 AT 2F0 F700738 060 BX-3{B}
compartment

(B} AR4 automatic transmissian

Air temperature sensor

Bendix : type CTF

Coolant temperature sensor

Bendix : type CTP

Gap: 0.9 £ 0.05 mm

Ignition Curves: Programmed into injection computer
MPA: Ignition power module with pinking detector
Spark phugs AC CHAMPICN EYQUEM
CA1CLTS S BYC C82LS

Paper cartridge air filter

Replacement: 12,000 miles {20,000 km)
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“K™ JETRONIC FNJECTION

21971

A - Priming pump

B - Main fuel pump

€ - Pressure accumulator

D - Fuel filter

E - Metering head

F - 5ensor plate

G - Control pressure regulator

1 - Fue! supply pressure regulator
2 - Metering piston

H - Additional air contral

J - Coldstart injector

K - Maininjectars

L - Coolant temperature sensor
R - Fuel tank

V - Threttie butterflies
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K™ INJECTION
Principle:
An electric priming pump {(A), located in the petrol tank, sends the fuel to the main fuel pump (B).
This pump passes it ta an accumulatar {C), a filter {D) to the metering head {E) and the cold start injector (J).
The metering head (E} comprises a fuel supply pressure regulator (1} This is linked to the control pressure
requlator {G} to form the control circuit, which acts on the metering piston {2) in opposition to the force

applied by the air flow meter.

The metering head (F) divides the fuel among the engine cylinders via pipes which link it 1o the injectars (K).
The fuel pressure causes these injectors to open.

An additianal air circuit, which includes a cald start injectar {J) and an addittonal air control {H), boosts
cylinder filling during cold starting. This control {H) has an electrically heated bimetallic strip which regulates
the air flow depending on the tempeérature.

This circuil s mounted in parallef to the butterflies (V). When hot, it is ¢losed.

The cold start injector {1} is electromagnetically controtied, supplied with uultage in parallel with the starter
solenoid and earthed by a timed temperature switch (L} located in the caglant Circuit.

NOTE: in 1986 model vehicles, the additional air valve (H} is replaced by an idling regulator valve, controlled
by a computer which takes intp account various parameters such as coolant temperature, position of
hutterfly, engine speed, elc..

The control pressure regulator (G} is linked to the inlet manifold by a pipe, to make corrections depending on
the load.

M comprises an electrical resistor which heats a bimetallic strip ta make corrections depending on the
temperature.

The bimetallic strip resistor is supplied by the + after ignition switch via the rpm relay.

NOTE: For any additionat information concerning “K” JETRONIC injection, please reter to the INLK repair
manual (E).
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“L" JEFRONIC INJECTION {8 25 8 engine 177 708)

18—

e = e m— T m— — — — — . -

T W oy Sl L me—— ey | T

A6 61

DESCRIPTION

il

NOTE: For this type of injection, the electronic comgputer does not incorporate the ignition advance curves.

O D 00 = N U o W Py e

Flow meter with lemperature sensor
Electronic computer

Matin injector

Cald start injector

Coolant temperature sensar

Caolant timed temperature switch
Addittonal air valve

Cantrol relay

Ignition distribulor

Mixing chamber

11
12
13
14

13 -

16
17
18
19
H)
21

Butterfly shutter
Butterfly position switch
Fuel filter

Fuel pump

Fuel tank

Exhausl manifald
Crxygen sensor

- Trifunctional catalytic converter

Fuel pressure regulator
Ignition electronic madule
Altimetric corrector




INJ "L" FUEL MIXTURE
Operating principle

“L" JETRONIC INJECTION

Compoeonents such as:

- the ekectric fuel pump;

- the fuel filter;

- the fugl pressure reguil ator;

- the maininjectors;

- tha valve switch;

- 1he coglant temperature sensor;

are identical in principle to those used for “R" injaction.

For these components, please refer 1o the repair manual, “R" injection {E).

Special features concerning “L" JETRONIC injection:

& The cold start injector:

The cold start injector is lgcated near the
butterfly. This injector enriches the fuel mixture & 1
by spraying extra fuel in a very fing spray into the 3
inlet piping. T
.-'.;i--- — - 2
However, this injector only operates on receiving e =
data from the starter and when 1he imed coolant T B
temperature switch has simultaneocusly ¢losed the el P 3
electric circuit. B
. 4
. a
1 - Electrical connector _ (i 5
2 - Fuelinlet o
3 - Gasket 3
4 -Solencid valve armature .
. . i E
5 -Winding
E3960
& - Rotating nozzle
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“L* }ETRONIC INIJECTION

# Timed coolant temperature switch

This {imits the time for which the cold start
injectar is activated. it s used for & maximum of 8
seconds when the engine is started and the
coolant temperature is at -20 “C. {t is not used
when the coclant temperature has reached 35 "C

B2 558

1 - Contact

2 - Heating resistor

3 - Thermal bimetallic strip
4 - Housing

% - Electrical connection

The duration of the injection given by the timed
temperature switich during cold starting is
chtained via an electrically-heated bimeiallic
element. The element opens the circuit,
depending on its temperature, after a certain
heating time and according to the tempearature of
the engine coolant.

® Accelerated idling solenoid valve

The accelerated idling salenoid valve is screwed to
the bypass body near the idiing regulating screw_

It supplies an additional amount of air 1o the
engine to make up for the drop in engine idhing
speed when Lhe air conditioning system s in
Qperation.

The accelerated idling solenoid valve also
operales when the starter is activated.

A timed relay extends its opening iime for
approximately 3 seconds after the engine has
started.

i
[

L

S

| 2R R (S
e L e .\.* -I 3 _I::r_ ___-

<
’.f:}?
v/

-

30074
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"L" JETRONIC INJECTION

* The air flow meter

The flow meter receives voitage from the
camputer and returns a voltage modified as a
function of the quantity and temperature of the
air sucked in by the engine.

The internal resistance of the sensor fluctuates in
accordance with the air temperature and suppligs
a voltage in proportion 1o the air temperature.
This voltage modifies the voltage of the air flow
potentiometer, which emits an output voliage
representing the density of the volume of air
entering the combustion chambers.

g8 077

e e L T it iy i ]

_:l__.l'
&

The air displaces the sensor valve (2).

Under the effect of the intake air flow and the
opposing action of a calibrated spring, the valve is
displaced to a position which corresponds to the
amount of air passing into the engine.

The potentiometer contact is displaced
propartionately.

A compensating valve (%), attached to" the
gdetectar valve, makes up {given that its effective
surface area is the same as that of the detector
valve) for the pulses caused by any counter
pressure so that 1hese pulses cannot affect the air
flow measurement.

The potentiometer provides voltage to the
glectronic module proportienal to the valve
angie.

The air temperature sensor {6) is located in the
flow matar

1 - Air flow bypass regulating screw
2 - Sensor valve

3 - Electrical connactor

4 - Damping chamber

% - Compensation valve

6 - Temperature sensor
The flow meter bypass is factory regulated.

The regulating screw is then seaied with a tamper-
proct cap.

Never remove this cap or adjust the flow meter
bypass screw uniess carrying out major engine
repairs or replacing the flow meter.

Only the idling speed regulating screw, which is
easily accessible, may be regulated.
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"L* JETRONIC INJECTION
o Adiditional air valve

The amount of additional air reguired when the
engineg i <old i5 supplied by an additional air valve
which supplies a bypass circuit ta the thrattle
housing and to the idling bypass circuit.

# Altimetric corrector

The altimetric carrectar comprises a body, housing
a barometric cagsule and a potentiometer.

&3 965

The additional air vaive opening I1s automatically
controtled by the temperature of the cylinder
head to which il is attached and by an integral
electric heating element.

It transmits atmaspheric pressure data to the
glectronic camputer in the form of an electric
voltage which fluctuates in accordance wilh the
prassure. A 3-channel cannecior links it to the
Injection system:

 E— + after relay

h earth
F

voltage transmitted to
electronc module

]

Checking the altimetric corrector
[see chapter 17, “tnjection”)

It receives the + afier relay voltage and sends a
modified voltage to the electronic module, which
reflects the atmuospheric pressure.

At sealevel the modified vahtage is weak.

AL 4000 metres, the modified voltage is
strong, aimost 910 af the + after relay
voltage .
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"L" JETRONICINIECTION
CONCLUSION :

The electronic computer checks the fuel inpection
duration and modifies it in accordance with the
data received:

- Fram the flow meter, which permanently
measures the volume and temperature of the
air entering the engine, by a potentiometer
{located at the end of the butterfly spindle) and
a temperature sensor;

- From the gnition coil, where the primary
winding voltage is used ta determine the
engine spead;

- The coolant temperature sensor {located on the
cylindar head) enables the mixture to be
enriched when the engine is cold;

- Fram the throttle switch located aon the
butterfly spindle, used to indicate the ldlmg ar
full throttle pasitians;

-  From the altimetric corrector.

- The cold start injector is comirolled by a timed
caoolant temperature switch. When the starter is
activated, it provides the necessary fuel
enrichment for a coid start.

- The additional air valve is cantrolied by a
birmetallic spring, heated by the ambient
temperature of the engine and by an electrical
resistor. L increases the amount of bypass air to
enable accelerated idling when the enging is
cold.

- The rpm relay, mounted under the coalant
reservair, controls the voltage to the fuel
pump, the injectars, the computer, the
additional air valve and the butterfly position
switch,

- The oxygen sensor supplies variahle voltage
{mv) ta the electronic modute in accordance
with the oxygen content in the exhaust gases.

NOTE:

If the fuel mixture is “lean”, the oxygen content
of the exhaust gases will be higher. If the fuel
mixture i5 “rich”, the oxygen content af the
exhaust gases will be l[ower, The perfect ratio is a
mixture camprising 1 part fuel 1o 14.7 parts air.

The additianal air valve {14) is connected by a
tube (A) to the air duct upstream from the airffuel
throttte and by a second tube (B} 1o the mixing
chamber {C}.

The variable guantity of additianal air required to
operate a cold engine is provided by the
additional air valve and passes via a circuit in
paralled with the fuelfair throttle and the idling

bypass.

BE658




INJ "R" FUEL MIXTURE
Operating principle

“R™ INJECTION

1 - Electronic control computer 13 - Injection module and high-voltage con!
2 - Position/speed sensor and its larget 14 - Ignitian distnbutor

3 - Pressure sensar 15 - Spark plugs

4 - Fueltank 16 - Idling mixlure palenticmeter
5 - Electng fuel pump : 17 - Coolan temperaiure sensor
6 - Fuel hlter 18 - Diagnositic warninglight

7 - Electromagnetic injectors 19 - Diagnostic sacket

8 - Fuel pressure requlator 20 - Relay

g - Airfilrer 21 - Starter

10 - Airtemperature sensor 22 - Battery

11 - Throttie housing 23 - MNling speed regulation valve
12 - fuliloadino load switch

MNOTE: The pinking detector, which is not visible on the diagram. is housed under the inlet manifold
between cylfindars 72 and 3. '



INJ "R" FUEL MIXTURE
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"R™ INJECTION
MANIFOLD ENGINE VEHICLE
PRESSURE SPEED SPEED
Alr - Pinking detector
temperatura —
Coolam . INJECTION - Starter data
temperature
AND
Richiness regulation or Ful loadino loaddata
I QXY Eiggeng,ur IGNITION t ar lead potentiometer
COMPUTER
ldling speed
Battery voltage regulator valve
GNITION -IE:LHUFIGREREEIDES;
PETROL INJECTORS POWER A
PUMF MODULE PRESSURE
REGLILAT IO

Injection and ignition computer

This digital computer, mounted on a printed
circuit board, includes a microprocessor as its main
component,

The injection computer alsa comgarises the twa AEI
integrated circuils, whith are used as
micrapracessor peripherals.

The injection computer is housed in lhe engine
compartment in a casing which protects it from
impact.

NOTE:
For further information on “"R" injectian, please
refer to the INL. “RY {(E) repair manual.
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PRINCIPLE OF RICHNESS REGULATION BY OXYGEN SENSOR

Richness regulation by oxygen sensor, together with a trifunctional catalytic converter, has the advantage of
suppressing, in the torrect proportions, the three main pollutants contained in the exhaust gases {CO, HC,
NOx).

The essential condition is that the fuel mixture must be metered with great accuracy 1o a metering close to
richness 1 {close ta the stoichiometric dose: 1 g af petral to 14.8 g of air).

The regulation principle is based on permanently measuring the oxygen content of the exhaust gases, using
the oxygen sensor, and correcting the richness based on the measurement taken,

The oxygen sensor, in the exhaust pipe, alternately transmits the rich mixture/poor mixture data, depending
on the richness reguiation.

NOTE: The richness requlation does nol wark under the following conditions:
at full throttle;
during the starting and engine warm-up phase (timed start sa that the senser can reach its normal
operating temperature).

QX ¥YGEN SENSOR PRINCIPLE {Lambda sensor)

its mode of operation is based on the capability of the ceramic used to conduct the oxygen ions from a
temperature of approximately 250 °C_ If the oxygen content is not the same on both sides of the sensor, an
electrical field forms between the two boundary layers precisely a5 a resuit of the particular property of the
material used. This voltage enables the oxygen ¢content on both sides of the sensor 10 be measured.

NOTE: The oaygen sensor ¢an be fitted with a heating resistor with + feed after ignition. This heating
enables faster priming of the sensor when the engine is started.

Non-heated sensor Heated sensor

91571
21966
1 - Protective sleeve 4 - Contactelement 7 - Ventilation opening
2 - Ceramic sensor 5 - Protective casing 8 - Electrical connector
3 - Body & - Contactspring 9 - Exhaust gases
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RICHNESS REGULATION FLOW DIAGRAM

Richer or leaner
Inlet R INJECTORS - mixture B ——

COMPUTER

Reference voltage

r T
Exhaust |  OXYGEN SENSOR

"K" INJECTION Special feature:

in this particular case, the injector gelivery is not controlled by a calculated injection time, but by petrol
pressure and by the position of the metering pisten. The richness regulation is made possible by the
frequency valve which affects the pressure at the injectors.

Frequency
valve

* Metering head

Richer or leaner

...... — INJECTOR mixture
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CARBURETTOR DEVELOPMENT (Model year 19490)

28 x 36 DARA B or BC carburettors, fitted in 8 297 vehicles, have a prneumatic cold enrichment system.

PNEUMATIC CIRCUIT

+ APC

43681 %

it
|

Carburettor

solenoid valve

Cnl temperature switch
circuil open above 40°C + 3°C, temperature rising
circuit closed below 15°C £ 3°C, temperature falling

Preumatic enrichener

A ringidentification, green

B ring identitication, brown

C Vacuum reservoir

bt IJ
1

=
1

The WEBER 28-306 DARA B carbureltor includes the followinn:

A vacuum reservoir (C):

The prneumatic choke flap opening control 1s inked to a vacuum reservoir (C).

This reservair acts as a damper; it slows down choke flag opering when the engine is started from cold.
- Anenrichener (4], permanentiy activated when cold:

The ennichener (4) is preumatically controlled and comprises an internal carburetior cirguit, a sclenoid

valve (2], an il temperature switch {3) and two hoses (A} and (B), linking the float chamber top cover to
the ennchener.




B297 FUEL MIXTURE
Carburettors

12

PNEUMATIC COLD 5TART ENRICHENER
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OPERATION

e Starting from cold {0l temperature below 15 °C)

The solenoid valve (2] is supplied with current and closes the vacuum circuit. The manifold vacuum causes the
diaphragm {5) to open the valve (7); the petrgl comung from the chamber [8) passes into the enrichener (4)
and is sent 10 the emulsian tebe {11} via the jet [8).

During acceleration, the manifold vacuum falls, the reed valve (9) coses, maintaining the vacuum on the
diaphragm (5}.

® Engine hot (ol temperature above 40 °C)

The solenoid valve (2) no longer has any pawer supply, and the vacuum Circuit is cpen.

The jet (10) restricts the delivery of air into the circuit between the carburettor base and the chamber top (A);
the vaguum upstream fram Lhe jet (10) falls and the vaive (7) closes, cutting off the cold enrichener.




‘ B297 \

FUEL MIXTURE

Carburettors 1 2
CHECKING THE COLD ENRICHMENT CIRCINT
PARAMETERS METHODD OBSERVATIONS
kdling speed The choke must be in its "oft”

=  Rev. counter

- Gasanalyser

pasitian

The engine speed and the CO must
he adjusied without consumer
(cocling fan motor, etc.}

The engine must be hot — wait at
least until the cooling fan motar is
triggered.

Adjust the idiing speed to nominal,
B00rpm * 30 and the COto 15 %
0.5%

Cold enrichener

Check the oaperation of the
solenoid valve controlling the cold
enrichener, as well as the internal
carburettior pneumatic <ircuit
sealing.

Rav, counter

Vaduum pressure gauge
{Mot. B 7)

Engine idling:

Connect a vacuum pressure gauge
to the solenocid valvelenrichener
pneumatic connection. To do this,
discennect the pneumatic line 10
the solenaid valve and position the
pressure gauge at this level.

Disconnect the il sensor
¢npnnector controlling the solensid
valve [on the oil gallery or on the
remote oil filter suppart hracket
on the version with air
canditigningy).

Connect the two eiectric leads
connecied to the sensor using the
electric shunt

Depress the accelerator sharply
up to approximately 3300/4000

Disconnect the electric shunt - — 4w
Reconnect the oil sansor
cennectorand remove the pressure
gauge.

The vacuum read off on the
pressure gauge must rise ic a level
of approximately 700 mbar.

The vacuum level read off on the
pressure gauge must only increase
and never fall back._

The vacuum must fall rapidly to Q.
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FAULT-FINDING

PARAMETERS

METHOD

OBSERVATIONS

Increased consumption

{colg start enrichener operating
when the engine is hot)

Solenoid valve constantly supplied.

Preumatic circuit Taulty.

Enrichener faulty.

Oil temperature switch Faulty.
Replace.

Electrical circuit faulty, Repair.

Check pneumatic circuit
connection to seleroid valve.

Lines between enrichener and
carburettor chamber blocked.
Repair.

Diaphragm spring broken or
missing.

Valve stuck open.
Chaphragm holed.

Repair enrichener.

Misfiring, lack of power (engine
cold after starting)

Solenoid valve nat supplied,
engine ¢cld, temperature below
15°C

Preumatic circuit faulty.

Lack of vacuum in enrichener or
vacuum inadequate.

Qil temperature switch faulty.
Replace,

Electrical circuit faulty. Repair.

Check connection of pneumatic
circuit to solencid valve.

Lines between enrichener and
solenoid valve disconnected or
leaking.

Carburettor pneumatic crcuit not
tight.

Reed valve not tight.
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As the result of a problem involving celd stalling, the <oild enriching system is being developed and fitted with
an additional pneumatic arcuit. Conseguently, the pneumatic circuit using the reed valve will be bypassed.

SYSTEM DEVELOPMENT

KEY:

1 -
12 -
13 -

ad
2D 00~ iU e
|

Enrichener cover
Enrichener diaphragm
Petrol from chamber
Valve

Jet

Reead valve

Vacuum restriction

Ta emulsion tube
Anti-percolation spacer
Ajuminium spacger

14 - Straight pipe
15 - Delay valve
16 - Preformed pipe

N - Black
B - White

Components 9 and 10 are no lenger used far this
new assembly.
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SPECIAL FEATURES OF DELAY VALVE SYSTEM
The operation of the system is based on the same principle as that of the previous assembly.

The valve combines the functions fulfilled by the reed valve (9) and the vacuum restriction{10).

NOTE:

. When the engine is idling, the vaguum acts instantly on the diaphragm (5} via the delay valve.

- During acceleration (5), the vacuum at the level of the pipe (13) falls. The presence of the delay vaive
causes the vacuum in the enrichener chamber to fall slowly and gradually returns the enrichener to rest

position.

Pay attention therefore to the directien in which this valve is fitted; this could cause the system to
malfunction.
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WEBER 28-36 DARA and 32 DARA CARBURETTORS

These must be adjusted accurately so as to
achieve a stable CO percentage value between
services; we would remind you that adjustment
must be cafried out under certain well-defined
conditions:

1Y The vehicle must have been run In Lo a
minimum of 600 miles {1000 km) [(any
adjustment made 10 a vehicle which has not
been run-in will quickly be cancelled out}.

2} The cold start systern must be nan-gperational
{check it).

3} The engine must be at its normal operating
temperature: o achieve this, run the engine al
approximately 2000 rpm until the thermostat
opens. Mowever, do not leave the engine Lo
heal on its own at idling speed, since when an
engine has been running for several minutes at
idling speed, the CO level measurement is no
longer valid.

4] The idling speed must correspond to the
manufacturer's instructions {see table}.

5] The air filter must be in place and have a dean
cartridge.

b} The ignition system must be in good condition
and perfectly adjusted.

7) Thera must not be any additional air take-off
{vacuum pipes, anti-paliution system, 21¢.).

2] The exhaust syslem assemizly must nat have any
major leaks.

9 None of the major electricily censuming
equigment musl be running (cooling fan,
headiights, heated rear window, etc).

Adjustment using exhaust gas analyser

In the countries concerned, remove the
tammperprant cap from the mixture control screw

{B).

Turn the screw (A) (0o abtain the average idling
speed given in the table for the vehucle cancerned.

Turn the screw {B) to obtlain Lthe CO percenlage
givert in the tabie.

Turn the screw (A) Lo abtain Lhe carrect idling
speed.

Repeat the two previous operations to achieve
the correct CO percentage and idling speed.

Il countries where legislation stipulates i, when

the adjustment is finished, fit a tamperproof cap
aver the screw (B).

Tamperproof cap

Tampergroof cap
CARBURETTOR MPR Part N°.
WEBER
28 x 36 DARA
2701200833
WEBER
32 DARA

e
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"K" JETRONIC INJECTION

ESSENTIAL SPECIAL TOOLING

Maot. B44 Exhaust gas sampling equipment

The engine must be run in and the air filter must
be in place.

The ignition must be in good cendition and
correctly adjusted: there must be no additional air
take-off [vacuum take-off for brakes, ignition,
power supply, oil vapour recovery, automatic
transmission),

Connect a tachometer to check Lhe engine speed.

Bring the engine to its normal cperating
temperature by allowing it to run at
approximatety 2000 rpm until the thermoestat for
the radiater circuit opens.

For vehicles with automatic transmission: .
Precheck with the gear selector lever in Park, 1o
obtain the same values as vehicles fitted with a
manual gearbox. Then, move the lever to D and
adjust the final setting if necessary

This adjustment must be carried out using the exhaust gas analyser

Every manifold includes a boss wilh a blanking
plug 10 connect the gas analyser.

The exhaust gas sampling equipment Mot. 844
camptises:

- two rigid pipes which are screwed to the
manifolds instead of the plugs; '

- & 3-way tap or 2 connected sing!e taps: firstly Lo
the two tubes by flexibie pipes and, secondly,
to the gas analyser.

The ¢onnection to the gas analyser must be
sealed.

To do this, discannect from the flexible hose the
sensor which is usually placed in the exhaust line
and connect this hose to the 2-way lap by a
ocally-made sealed connection, depending on
the make of analyser.

82227
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"K" JETRONIC INJECTION
Method:

« Fully tighten the 3 screws (A, (B) and {C) and
loosen screws {A] and {B) by 2 turns.

- Adjust the idling speed using the air bypass
screw ().

- Piace the tap(s) so as it e able to check the CO
% of the 2 cylinder banks simultanecusly.

- If necessary, adjust the richness using screw (D],
using a 3 mm haxagon key, without pressing on
it. Mixture enrichment is achieved hy
tightering the screw and vige versa.

- Cover the hole of screw () 1o obtain a correct
reading.

- Readjust the speed, if necessary, using screw
(C).

- With the speed and CO % correctly adjusted,
maove the tapis) to check the richness of each
cylinder bank in turn,

- Balance the CO % if necessary and adjust the
naminal setting using screws (A) for the right-
hand sige and {B) for the left-hand side.

- M necessary, readjust (C) and (D) 1o obtain the

recommended CO % and idling speed
simultanecusly,

Precautions and special features:

Screws {Al, (B} and [C) are covered with a cap.
Screw {D) is only accessible afier removing a
tamperproof cap (I} and unscrewing a blanking
screw {m).

They must be replaced after adjustment

The legislation in certain countries reguires the
presence of the tamperproot cap on screw (D).

IMPORTANT: The CO readings must always be
taken with the blanking screw (m) in place or
while blecking the spening with your finger.

Adjust screw (D) withput pressing on the 3 mm
hexagon key.

& Esgﬁﬁﬁ

B2 229

H2 228
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"L" JETRONILC INJECTION
Idling speed adjustment

Start the engine and allow it to reach its normal
operating temperature. Connect a speedomeler
to the diagnostic sockets (B1-1 and D1-3). Do not
switch an any accessories. Wait until the electric
fan has completed a cycle and stopped. Adjust the
bypass screw (1) as foliows:

Manual gearbox;
800 & 50 rpm.

The idling adjustment screw is located an the
hypass body, attached to the left-hand shock
abhsorber turret (1).

IR

=
—

2 B4 083

Adjusting the flow meter bypass

When carrying out general engine servicing or
replacing the flow meter, the bypass adjusting
screw (21) must be adjusted sc as to obiain the
correct fuel mixture.

With the angine hot:
- Adjust the idling speed 10 300 £ 50 rpm.

The bygass adjusting screw, which is factory set, is
lecated on the flow meter body top.

Adjustment famperproofing

The adjusting screw (21} is made tamperproof by a

cap (50) set into the flow meter housing {1} above

the screw {21).

To remove the cap:

- Pushitin fully 1o stop it ratating;

- Drill il with a 3 mm bit; a special steel washer
pressed inta the cap stops the drill penetrating
further;

- Screw a tamperproof cap removing tool into
the hole and pull 1o remove the cap.
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“L* JETRONIC INJECTION
idling speed adjustment({continued)

NOTE;

Never remove this cap or adjust the flow meter
bypass screw unless you are carrying out major
engine repairs, replacing the flow meter or unless
there is a high CG percentage.

Rermove the tamperproof cap to gain access to the
serew [(21).

Disconnect the oxygen (0;) sensor lead connector.
Cannect a valtmeter tg 1the diagnostic sockets (D2-

2 and D2-7). Note the veltage. It should be
approximately 6 to 7 volts.

‘ ‘-i' 2
2 “h‘“l.ﬂlll i J””".‘.IH o
o ey
'}a """4:
0 & “
o e
N TENSION o
Riche Pauvrg
aIni&a

Reconnect the oxygen {O3) sensor {ead connector.

Watch the vollmeter and adjust the bypass screw
to abtain the voltage noted above: £ 0.5 volts
{needle variation).

\,L .n‘mllln
E "'n\"“
W
7 ..5‘:\ {.{‘ 17
™~ TENSION }f "
Riche Fauwvre

BiDIGHE

NOTE:
Incorrect bypass screw adjustment can cause a
voltage fluctuation of * 3 volts.

After adjusting the bypass screw, check the idling
speed and adjust if necessary. Replace the
tamperpronf cap.

The idling speed is checked using the adjusting
screw {1); the idling bypass assembly s attacheg
to the frant left-hand shock absarber turret.

ldling speed - engine hot: 800 * 50 rpm for a
vehicle with a manual gearbax.

Accelerated idling system:

The accelerated idling solencid valve (2) is
screwed to the bypass module, It supplies an
additional quantity of air to the engine when
starting.

A timer relay supplies the accelerated idling
solenoid valve while the starter is activated and
maintains it for appreximately 3 secands after
starter activalion.

This relay receives a voltage afterignition.
On the B 29 B, all the EGR control elements and

the timed relay are located on a plate above the
stearing rack.

90074

1 - |ding speed regulation screw
2 - Accelerated idling sclenoid valve
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"R" INJECTION

The very first models with "R injection were not fitted with idling speed regulation. Consequently, 1t will be

necessary to adjust the €0 using the potantiometer.

Adjustment using exhaust gas analyser

In the countries caoncerned, remove the
tamperproof cap from screw (8) of the idling
mixture potentiometer.

Turn the air bypass screw (&) 1o obtain the
average idling speed snown in the table for the
vehicle concerned.

Turn screw (B) 10 obtain the CO percentage shown
in the table. Turn screw [(A) to obtain the correct
idling speed.

Repeat these two operations until the correct CO
parcentage and idling speed are achieved.

In countries where the legislatian requires i1,
when the adjustment is finished, fit a
tamperproof cap over the screw (B).

Tamperproof cap

MPR Part N°.: 77 01 200 832

NQTE: If the correct richness cannol be obiained
by min./max. ratatian of the screw (8), disconnect
the oil fume recirculation pipe from the rocker
cover. If the richness falis by moare than 1%, the
engine oif must be replaced.

B8 112
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specaal features of turbo models (B 29 G - B 295)

I

49112-1 ‘ Av

Connections:

1 - Petrol pressure regulatar
- Turbg pressure indicatar on dashboard

2

3 - Bypass valve

4 - Safely pressure switch
5

- Turbocharger boost pressure control solenoid
valve (B 29 G)

- Turbacharger boost pressure requiatar (Waste
gate) (B 299)

6 - Absolule préssure sensor
7 - Master-Vac
8 - Oil vapour recirculation (B 29 G)
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Special features of vehicle B29 G
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Aurfpetrol circuit

Petraol circuit

Alr crrcuit

1 -Turbocharger —+ A - Tosafety pressure switch
2 -Turbgocharger boost pressure regulating [i& 3 mm restrictor in the pipe)
solenoid valve —+ B - Todashbhoard pressure gauge
1 - Bypass valve AD4 - @19 & 0.t mmrestrictor
4 - Inlet manifolid
5 - Air filter Symbaois 5=, @; - wilf be identified in
B - Throttle housing thapter 14.
7 - Airtair exchanger (intercooler)
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1 - Air filter » Air at atmospheric pressure
2 - Intake air compressor # Compressed inlet air
3 - Drive turbine activated by exhaust gases
4 - Compressed inlet air cooler {airfair exchanger) g, Cooled compressed inletair
5 - Compressed inlet air manifold

& - injection pump with "LOA" flow corrector

T - Ol decanter

- Exhaust gases

NOTE: The engine housing ol vapours are
decanted in the unit {7) which is linked on the one

hand to the oif sump and on the other hand to the
inlet pipe in front of the turbocharger.
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REMOVE-REFIT

In arder, remove:

the air infet (3), compresser input and output
hases (discannect the oil vapour recirculation
hose): '

the heat shieid [4);

VN R

the exhaust pipe (3);

the oil supply and return pipes 1o the
turbacharger {8);

the support bracket (7},

the turbacharger fixing bolts on the exhaust
manifold {8).

Refitting

Thoroughly ¢lean the exhaust manifeld and
turbecharger gasket faces

Replace the turbocharger to exhaust manifeld

fixing nuts wsing new Auts as shown on parts
micratiche.

Connect the oil return and secure it using a new
clip.

Top up the turbacharger with engine oii through
the oil intet {A).

Tighten the oil supply connection and allow the
angine to idle to et the oil circulage.
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CHECKING AND ADIUSTING THE STATIC PRESSURE SETTING

(=1
]

B0 750

Cisconnect the oil input and the turbocharger
fixing bracket (5).

Disconnect the hose linked Lo the wastagate and
connect kit Mot. 1014,

Make a spacer in accardance with the drawing
below and tighten it between the rod (T) and the
nut {B).

Against the spacer place a dial indicator attached
by & magnetd stand Lo the exhaust heat shield.

E{]__r_n m

¥

e

17"
17

=15 mm.» |

85 a7

Gradually increase the pressure until the
wastegate rod is displaced by 0.38 * 0.02 mm and
note the value read off from the pressure gauge,
which must correspond to the reference values
iven.

If the static pressure setting is sull outside the
tolerances, replace the wastegate assembly
(“punch locked” rod) or adjust {red “sealed” by a
drap of varnishl
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SETTING PRESSURE VALLES

GARRETT Turboacharger

Static pressure

Boost pressure
[at full throttle on the road)

Type T2 with wastegate

® 770 * 30 mbar for a rod stroke of
.38 + 0.02 mm

& BOC X 25 mbar for an engine speed of
2500 + 250 rpm

I HI

Turbocharger

Static pressure

with wastegate

® 775 * 30 mbar for arod stroke of 2 mm

b=

+

® 970 * 30 mbar for arod stroke of 4 mm
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TURBO VERICLES

REMOVING-REFITTING THE AIR/AIR EXCHANGER

{INTERCOOLER)

Removing
Disconnect and remove the hattery.

Remove the ABS computer and the hattery tray.

Disconnect the intercooler
hosas.

Remoave the intercocler retaining band and bolts.

Remove the intercooler .

input and output

RN
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Refitting
Buring refitting, make sure:

that the {mercooler is correctly positioned;

that the ABS computer connecior ¢ngages
correctly ;

that the airinput and output hoses are tight.

B 295 and B 29 G vehicles

REMOVING-REFITTING THE TURBOCHARGER

Removing

Ramove the rear heat shield as well as the
defelctor and the air intake sleeve,

Remove the heat shield attached to the
turbocharger.

The bolts {5) which are difficult to reach can be
unscrewed using Mot. 909

Discannect the following piping:

- exhaust (?) and release it (be careful with the
axyqen sensor - remove itif necessary);

- airinlet, and release it;
- air extraction {3) and release if;

- oif and water supply {4).
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In order to remaove the il return pipe, use an
Allen key, dimensions (H} = 30 mm,

Using a combination wrench FACOM N° &0,
modified in accordance with the sketch below,
unscrew the turbocharger fixing nuts (arrowed}
and remove the turbocharger.

a4 7ah

Refitting

Thoroughly clean the exhaust manifold and
turbocharger gasket faces.

Replace the self-locking fixing nuts, securing the
turbocharger to the exhaust manifold, by new
niits as shown an parts microfiche.

Replace the oit supply and return pipe gaskets.

Top up the turbocharger with engine oil through
the it inlet (4}

Replace the cooliant input and return pipe
gaskets.

Discannect the 3-way connector from the MPA
and turn the enging using the starter until oil
fiows 1o the pipe [4).

Tighten the supply pipe (4} Reconnect the 3-way
connector and allow the engine 1o idie to begin
ol circulation.

Bleed the ¢oalant Circuit and top up the level if
necessary.

NOTE: Never run the engine when the air inlet
circuit is disconnected,
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REPLACING THE WASTEGATE(Y)

BR145

To reach the wastegate, the turbocharger Gil
input and return pipes must be disconnecied.

Disconnect the hose ta the wastegate {1),

Remove the circip {2) and release the threaded
sleeve (3).

Remove the fixing bolts {4} and remove the
wastegate.

ATTENTION :

To remove the unit, turn it through 180 ° and
release it fram the turbocharger.

Refitting:

Line up the new unit and secure it using new bolts
(tightening torgue 1.65 to 1.85 daNm).

Screw the iocknut (9) and the threaded sleeve {3)
onto the rod.
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TURBOCHARGER BOQST PRESSURE CONTROL
SOLENOID VALVE

Remove-refit
Disconnect the salenoid valve.

Disconnect the pneumatic circuits linked to the
soienoid valve.

When refitting, make sure the electrical connector
engages correctly and that the pneumatic hoses
are correctly positioned.

t - Turbocharger boost pressure regulator unit
connection.

2 - Throttle hausing top connection.

3 - Air filter output connection.

EYFASS VALVE

During rapid deceleration, this valve quickly closes
to prevent the formation of back pressure
upstream from the butterfly.

Under these circumstances, the bypass valve,
which is contralled by the vacuum present in the
inlet manifold, opens to allow air recircuiation
between the lurbocharger compressor output
and input. Furthermare, the system can
sometimes maintain the speed of rotation of the
compressar and, conseguently, reduce response
time during rapid reacceteration.

Valve opening vacuum; 200 * 206 mbar.
{Wacuum data downstream from the butterfly.)

e
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CHECKING THE STATIC PRESSURE SETTING

Checking, adjusting or replacing the charging
wastegate can be carried cut on the vehicle, with
the turbocharger in place, by removing a few
adjacent parts.

(Heat screen, oil supply connection, axygen
SBNSOr.)

For checking or adjusting:

- Disconnect the hose linked to the wastegate
and connect tooling Maot. 1014,

How to use taoling Mot. 1014

This equipment consists of an adjustable pressure
vaive (1), a pressure gauge (2}, graduated from 0§
to 1.6 bar, fitted with a zeroing screw {3) and a
leak-aff screw.

Before using the equipment, zero the pressure
gauge (screw 3), fully unscrew the pressure valve
as well as the {eak-off screw and connect 1the inlet
pipe (A) te the compressed air supply.

Connecl Lhe oulput pipe (B} to the turbocharger
wastegate 10 be checked and tighten Lhe lesk-off
vaive,

Then slowly screw in the pressure valve [1) until
the required air pressure or the recommended
requlator rod stroke 15 oblained [Ihe pressure can
be stabilised by gently unscrewing screw (1}).

W Y =T
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At the end of the wastegate rod, position a dial
indicator, attached by a magnelic stand and zero
the indicator.

Gradually increase the pressure unlil Lhe
wastegate rod is displaced by

1 0.38 ¥ 0.05 mm
2 41 005mm

and note the pressures on the pressure gauge,
which should correspand to the characteristic
values given on page 12-65.

If the setting pressure is outside the tolerances,
replace the wastegate (“punch locked” rod) or
adjusl {rod "sealed” with a drop of varnish}.
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ADJUSTING THE STATIC PRESSURESETTING

{onnect tooling Mot. 1014 ta the cennector (7) and apply air pressure egual to the regulating value {see
table).

ATTENTION: Check that there is no air leak between the pressure gauge and the wastegate.

Apply Torce to the valve cantrol arm {8) 10 keep the valve closed [see previous pagel.

Under these circumstances, adjust the pasitian of the sleeve (3] so that the clevis hole just fits on the control
arm (B} with the valve stitl in the closed position.

Bring the gauge pressure (7} 1o zero.
Altach a dial indicator to the end of the wastegate rod, using a magnetic stand, and zero the indicator.

Gradually increase the pressure until the wastegate rod is displaced by 0.38 * 0.05 rm, then by 4 £ 0.05 mm
and note the pressures read off on the pressure gauge.

- I 1he pressure is putside the toierances, change the position of the threaded sleeve (3] {screw in to increase
and unscrew to decrease the pressure} until the given regulating pressure 15 achieved.

Bring the locknut {5) into contact with the threaded sleeve (3) and lock it 3t 0.6 t0 0.7 daNm.
Apply a drop of paint to the locknut and the threaded endpiece.

ATTENTION: Do not remove paint from the smooth part of the wastegate rod.
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SETTING PRESSURE WAILUES

Vehicle B29 G :

GARRETT turbocharger

& Static pressure

Type T3 with wastegaie

& 320 + 0 mbar for a rod strake of §.38 & 0.05
mm

+

e AB0 * 30 mbar for a rod stroke of 4 & Q.05
mm

® Boost pressure
{z1 full throttie on the road)

Marnifald pressure (measured using the XR 25)

e 1870 T fg mbar between 2750 and 3750 rpm.
NOTE: Apply full thrattle at 2000 rpm, then, stiff at
full throttle, lake readings between 2750 and 3750
rpen for 2rd or 4th gear ratios.

+ 50

* 1840 7.

mbar at max speed 5500 rpm.

in 2nd or 3rd gear ratio.

Vehicle B 295 ;

GARRETT turbocharger

®  Slatic pressure

Type T3 with wastegate

» Checking: 950 + 30 mbar for a rod siroke of
038 + 0.02 mm

s Adjusting: 965 * 15 mbar for a rod sirake of
0.38 + 0.02mm,

CHECKING THE SAFETY PRESSURE SWITCH

Remove the safety pressure switch and connect it to tool Mot. 1014,

Then apply increasing pressure and check on the chmmeter that:

B2SG

F < 1300 mbar R=08Q

P = 1300 mbar R =

B 295

P < 1000 mbar R=m

{ L}

-
]

P = 1000 mhar

NOTE: The safety pressure switch is attached under the air filter support bracket, near to the absoiute

pressurg senjor.
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TURBOCHARGING BOOST PRESSURE CONTROL SOLENOID VALVE {"SEM" VALVE}

B 29 G prassure regulatian

« Operation

The computér governs the maximum turbocharging boost pressure via a solenoid valve which aperates at a
frequency of 12 Hz. The salensid valve therefore modifies the wastegatie contral pressure by creating a leak-

off to the air filter inlet.

The computer memaory cantains the neminal turbocharging boost pressure, which it compares with the value
supplied by the absclute pressure sensar,

Depending on the lead speed and the pressure read off, the computer makes a positive or negative
correction. This can be evaluated on the XR 25 (code # 20, turbocharger boost pressure correction}.

1 - Aarfilter

2 -Turbacharging boost pressure contral
colenoid valve,

[

AN

-~ TS 92401

¢ Checking the turbocharging boost pressure

Apply full throttle from 2000 to 4000 rpm in 3th gear ratio. Note the maximum manifold pressura {# 01 on
the XR 25).

This pressure must be less than 1920 mbar at the pressure peak. Immediately after the peak, the pressure
must be below 1920 mbar at a speed of 3500 - 4000 rpm. {in this test, the turbocharging boost pressure must
be greater than 1860 mbar.)

Note:

- |f the boost pressure is greater than the nominal value, the computer limits the pressura. In this case, the
cOrreClion is negative.

- If the boost pressure is below the nominal value, the computer tries to reestablish the neminal pressure
valuea. In this casa, the carrection s positive.
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INTERPRETING THE TURBOCHARGING BOOST PRESSURE CORRECTION VALUES (# 20)
B 29 G pressure regulation
& Readings

The value read off or stored in the XR 25 during a road test must be interpreted carefully. In fact, the
correction varies depending on the engine speed.

o C = Carrection value
= VM = Maximum readable value from XR 25
“ Max. = Maximum permissible value
144 ]
Wi = Intermediate value
19
Mini = Minimum permissible value

94 186

Taking the engine operaling conditions intd account, the turbocharging pressure correction value can
fluctuate between the intermediate ¢correction value and the minimum or maximum level.

However, Lhe correction value should be within the zone between the min. and max. lines Lo be considered
correct.

Any value cutside these zones should be checked on the vehicle.

- I the value i5 below 4: [pressure too high}, check the conformity, cleanliness and position of the & 1.9 mm
restriction. Check the waste gate calibration if necessary.

- If the value s above 23; (pressure 120 low), check the operation of the SEM valve, the hose connections,
the restriclion diameter and the waste gate calibration.

NOTE: Other examples of readings. Engine stopped, ignition on.

- Any erased memory computer {or one which has never been used) shows an intermediate correction value
{# 20 = 0.6% ms: initialisation reference).

- the vehicte lacks power # 20 = 26.16 ms.

- The turbocharger pressure is tog high, the correction is negative # 20 = 0.8 ms.
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1 - Reservoir 5 - Return pipe 9 . Injectors
2 - fuel pump €& - Pressure regulator 10 - Manifold air pressure data
3 - Fuel filter 7 - Left-hand injection gallery
& - fuel supply pipe 8 - Right-hand injection gatlery
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23059

- Injector relaining clip.

Injectors.

Injection gallery fixing bolt.

- Petrol supply pipe (green mark).

ol b -
]

The patrol pressure regulator is attached 1o the
injection gallery by two holts [9).

its seal is provided by the G-nngs {10 and 11).

Refitting:

Replace the O-rings (10 and 11) if necessary and fit
the new seals greased {e.q. MOLYKOTE 33
MEDILIA).

Lz ~ on W

Petral return pipe 1a fuel tank {pink mark)
Petrol pressure regulalor.

Pulse damper.

Injection gatlery

93058
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CHECKING THE SUPPLY PRESSURE AND THE DELIWERY OF THE PETROL PLUIMP

Checking the fuel pressure
Cisconnect the fuel supply circoit fram the

injection gallery and fit hose Mot. 904 fitted with
a pressure gauge from 0 to & bar from Mot 843,

Connection to injection gallary

Mot. 904 3\ %%"‘hp - Mot. 843
' ' ?E

Start the engine.

Check the pressure and comgpare it io the given
valua {see "Vehicle specification™).

Apply a vacuum of approximately 500 mbar to the
pressure regulator: the fuel pressure must Tail by
this same value.

Checking the pump pressure

Clamp the return line to the fuel tank (for a few
seconds). The pressure must be greater than 5 bar.

If not, chack the electrical circuil, the petrol pump
and the petral filter.

Checking the pump delivery

Disconnect the flexible fuel tank return hase
leading from the reguiater, fit a flexible hose to
this output and place it in a graduated 2000 mil
test tube,

Switch on the petrol pump: shunt terminals 3 and
5 of pump relay 236 (Komputer discennected},

Minimum delivery: 95 I/h, in ather words, slightly
above 1.5 If/minute.

Attention:

If the delivery is low, check the pump supply
voltage [loss of delivery of about 10% if the
voltage drops by 1 valt).
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Checking the fuel supply pressure

Disconnect the flexible pipe to the T-piece which
supplies the two injection galleries. Fit the by-pass
*T* from Mot. 904 then the {-6 bar pressure
gauge from Mot. 843

5tart the engine

Check the pressure and compare it with the value
given in the section on "Special features”.

Apply a vacuum of approximately $00 mbar to the

pressure regulator; the fuel supply pressure must
fall by this same value.

Checking the pump pressure

Clamp the return line to the fuel tank for a few
seconds. The pressure must be greater than 5 bar,
If net, check the electrical circuit, the petrol pump
and the petrol filter.

Checking the petrol pump delivery

On the fuel tank return {ine of the petret pressure
regulator, fit a flexible tube which is to be placed
in a graduated test tube.

Start the petral pump. To do this, shunt terminals
3 and 5 {thick leads} to the petrol pump relay
connector {computer disconnected).

MIN. DELIVERY: 130 Ith

hMust be above 1 litre /30 5.

If the delivery is low, check the pumg supply
voltage {loss of delivery of 10% f valtage drops by
1 volt).




B290 PUMPS
Diesel system

NOTE: For any operation or fault-finging, see the “Diesel injection™ workshop manual.

Vehicle I . Enging ‘ bnjection equipment
B 290 | JB5 7 08 | B0O5CH
Description Make and type Special remarks
lnjaction pump BOSCH Single piston rotary pump with mechanical
VE4/SGF2200R 69 centrifugal governor, hydraulic automatic advance,
cold starting and autematic accelerated idling
Pump timing {pump 0.70 * 0.02 mm system, solenoid shut-off, delivery corrector
piston travel, engine at depending on turbocharging pressure {LDA)
TDC)
Injector halders BOSCH
KBE 48 57
Injectors BOSCH Setting 130 3 bar, max. variation 8 par
DN OSD 193 wing 138, o 0 max
Fuel filter BOSCH Rapid fit filtration element with built-in coolant
chamber.
Injection pipes External &3 & mm
internal 2 mm
Length 275 mm
Turbocharger GARRETT Turbocharging pressure:
0.6 * 0.025 barat 2500 250 rgm.
SETTINGS CHECKING THE TIMING (on diagnostic bay)
idling speed 750 * S0rpm T
M 4 4700 to 4500 injection ldling speed Imt'a‘:;m?tmn
ax. spee 0 rpm
pump rpm Before TDC
Smoke density: BOSCH 750 + 50 13.5 £ 7°
VE ... R69 >0 '
Approval value 1.6m-1: 48%
Legal maximum 2m-1:55%




B290
B29W

PUMPS

Diesel system 1 3
SPECIAL FEATURES
Vehicle Engine injection equipment
B 290 185708 BOSCH
B 20V 1B5738 (1) 80SCH + AVL anti-pollution kit
Description Make and type Special remarks

Injection pump

VE4/IF2200R 153 (1)
VE /9 F2200R 345 (2}
VE 4/% F 2200 R 345 -1 (2)

Fump timing (pump

Single miston rotary pump with mechanical
centrifugal governor, hydraulic automatic advance,
¢old starting and automatic accelerated idling
system, solenaid shut-off, delivery correctar
depending on turbocharging pressure (LDA)

piston travel, engine at 070 X 002 mm
TOC)
imectar holders BOSCH
KBE 48 57
Injectors BOSCH _ + 8 -
DN 050 264 Setting 130 .0 bar max. variation B bar
Fuel filter BOSCH or With built-in priming pump.
ROTODIESEL Since 1987, the Rata Diesel filter has bean fitted with
a heater via the engine coolant cirguit.
lnjection pipes External & h mim
internal & 2 mm
Length 275 mm
Thermastal (2} VERNET (CALORSTAT) |Stroke 7 t0 9.5 mm between 15® and 45° L.
facceleratedadling speed)
Preheater unit (2} CARTIER With pre- and postheating function (max. 3 ming,)
Heater plugs BERU Current approx. 15 A after B < heating.
Heater pl ug pastheating Circuit opens . 8BS 2 2°C
temperature switch 2] Circuit closes Cas" 2 2°C
Turbincharger GARRETET2 Turbocharging pressure:
0.6 = 0.025barat 2500 x 250 rpm
Jlatic opening pressure:.
730 t 30 mbar for .38 £ 0.02 mm of regulating rad
stroke.
SETTINGS CHECKING THE TIMING (o diagaostic bay)
ldling speed 750 * 2S5 rpm (1) ialintect
800 * 25 rpm (2] Injection Idling speed Initia I:'lje-:hr.‘:n
Accelerated idling 1000 + S0 rpm {2) AuMp ram value
Max. speed 4700 to 4800 rpm before TDOC
Smake density: BOSCH
VE . R153 790 * 50(1) o
13,5 £ 1
Approval value 1.6 m-1; 48% VE .. R 345 800 & 50(2)
Legal maximum Z2m-1; 55% VE R 345-1
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NOTE: For any operation or fauli-finding, see the “Diesel injection” workshop manual.

Vehicle I Engina | Injection equipment
B 296 | 185 7 06 | BOSCH
Description Make and type Special remarks
Injection pumpg BOSCH .
VE4IF 2250 R 41 Single piston rotary pump with mechanical

Pump timing {pump
pistontravel, engine at

TDC)

0.70 £ 0.02 mm

centrifugal governor, hydrautic automatic advance,
cold starting and automatic accelerated idling system
and solenoid shut-off.

Injection holders BOSCH
KBE 48 5 %/4
Injectors BOSCH : +5 .
DN OSD 189 Setting 130 .o bar max. variation 8 har
Fuel filter BOSCH Rapid fit filtering element with built-in cootant
chamber
injectian pipes External i& & mm
internal & 2 mm
Length 290 mm
SETTINGS CHECKING THE TIMING {on diagnostic bay)
ldling speed 750 £ 25 rpm e v e
Injection {dling speed I"mal ;Ti":ﬂmn
Max. speed 4300 £ 100 rpm pump L Before TDC
. BOSCH a
: 750 £ 50 135 1
smoke density: VE R4 5

Approval value

Legal maximum

1.11 ™1 36%

2 m-1: 55%
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Diesel system

NOTE: For any operation or fault-finding, see the “Diesel injection” workshop manual.

Vehicle ‘ Engine ‘ Injection equipment
B 296 | 185 706 ‘ BOSCH
Description Make and type special remarks
inpection pump BOSCH csingle piston rotary pump with mechanical
VEAMSF2250R 158 centrifugal governor, hydraulic automatic advance,
cold starting and automatic accelerated idling system
0,70 * 002 mm and solenoid shut-off.
Pump timing {(pump
piston travel, engine at
TDC)
Injecter holders BOSCH
WKRE 385 5/4
Injectors BOSCH ] + 8 L
ON OSD 185 / Setting 130 . D bar max. variation & bar
Fuel filter BOSCH or with built-in priming pump._
ROTO DIESEL Since 1987, the Roto Diesel filter has been fitted with
a heater via the engine coglant circuit,
Injection pipes External & & mm
Internal J Zmm
Length 290 mm
SETTINGS CHECKING THE TIMING (on diagnosiic bay)
{idling speed 750 * 25 rpm o _ Initial injection
Injection ldling speed
Max. speed 4900 + 10{) rpm pump rpm value
‘ B Before TDC
. BOSCH + a
& 135 % 1
Smoke density VE  R158 750 % 50 1.5
Approval value 1.1 m-1: 3%
Legal maximum 2m-1:55%
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Vehicle type \ Engine | injection equipment
8 296 | 185 736 | BOSCH
Descrigtian Make and type Special remarks
Imjectian pump BOSLCH Single pistanm rotary pump with mechanical
WE 4/ F 2350 R 309 ¢entrifugqal governor, hydraulic automatic advance,
WVE 4/9 F 2350 R 309-1 veld starting and autamatic accelerated rdling system
VE 4/3 F 2350 R 3019-2 and salenoid shot-off.
Purmp timing (pump 0.75 1 0.02 mm
piston raised, engineg at
TOC)
Injector holders BOSCH
KCA 155 66
Irpegtors BOSCH . + 8 .
ON OSD 252 + Setting 130 ) bar max. variation 8 bar
Fuel filter ROTC DIESEL With built-in priming pump and diesel heater via
engine coolant circuit,
Injeclion pipes External & a6 mm
intermal & 2.5 mm
Length 400 mm
Thermostat VERNET Stroke 7 to 9.5 mm between 15 % and 45 * C.
{accelerated idling (CALORSTAT)
Preheater unit CARTIER With pre- and pﬂsthéating function {max. 3 mins.}
Heatler plugs BERL Current approx, 15 A after 8 5 heating.
Heater plug postheating Circuit opens S 65° X 2°C
ternperature switch Circuit ¢loses : 55% +2°C
SETTINGS CHECKING THE TIMING {an diagnastic bay)
ldling speed B0 * 25rpm e
Acceleratedidling 1000 + S0rpm Injection Idling speed |“'t'3|:ri'-:"lt|ﬂ"
Max. speed 5200 * 100 rpm va
P g Ppump P Before TOC
smoke density
BOCH 800 * 50 194 1°
Approval value 77w - 2% VE .. R30S
Legal maximum 2m-1: §0%
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CHECKING THE SPEEDS

UL AN

P | [

il I.l. '
h

A
&
1
2
3
i

b

- Idiing lever and accelerated idling

- Accelerator lever

- Acceterated idling adjustment stog sorew
- Narmal idhng adjustment stop screw

- Residual delivery slop screw [anti stalling)
- Max. speed stop screw.

This screw is Tactory sealed with a drop of
varpish. NG adjustments are permitied, except
by the injection centra specialist {CIR)

- IDLING SPEED ADJUSTMENT - ACCELERATED
IDLUING AND ANTI-STALLING

MOTE:

All the adjustments described below are
carried cut with the engine hot and the
coolant temperalure above 80 °C.

- Check that the idling speed is al Lhe valyps
specified on the spacification sheet.

NOTE:
tf the speed is incorrect, complete adjustment
15 reguired (sea{Il)).

- If the idhing speed is carrect, fit a 1 mm shim
belween the stop screw {3) and the tever (B);
the speed should increase by 10 - 20 rpm.

- If the increase in speed is abiove 20 rpm,
complete adjustment is required {see (H}).

- if the increase in speed is less than 10 rpm,
only adjustment (Il d) is required.

d

- COMPLETEIDLING SPEED ADJUSTMENT

- Loosgn the tocknut and unscrew the screw (3)
unttl Lhe drop in speed has been stabilised.
Then loosen the screw (3) by 2 additienal
turns.

Check that the cable clamp () does not
hinder the moverment of lever [A).

- Loosen the locknut and turn the screw to
obtain the specified idling speed, then
retighten the locknut.

- Place a 1 mm shim between the stop screw
{3) and the lever (B). The idling speed must
rol increase, of it does, repeal adjustment Il a
and Il b.

- With the 1 mm shum in place, tighten the
stop screw (3} to increase the i1dling speed by
16 ta 20 rpm. Remove the 1 mm shim; the
idling speed shauld returs 1o its imilial level.

Accelerate sharply several times and allow
the enging ta réturn to idling speed.

A

A€ A

n -

Check the initial idling speed settings with
ond without the 1 mm shim. If the values
have changed, repeat adjustrmentsb, cand d.

ADIJUSTING THE ACCELERATYELD IDLING
SPEED

Rest lever (A] against the stop {1). Loosen the
lacknut and wurn screw (1) to abtain an
engine speed of 1000 * 25 rpm., then
tighten the locknut.

Check the accelerated idling speed again. If it
is outside the tolerances, repeat cperation Il
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IV - ADJUSTING THE CABLE CLAMP OF THE
ACCELERATED IDLING THERMOELEMENT

. [ 1

' 92435

Load microswitch {1} of the prefpostheating
device.

Adjusting or checking the microswitch is 1o be
carried out:

when the microswitch is being replaced;

when burnt out heater plugs have been
replaced:

after replacement of the injection pump.

This gperation muost be carried out when the
engine is hol, after having adjusted the idling and
accelerated idling speeds.

Keep the cable taught and place the cable clamp
B mm {distance X) from the lever (A} in the idling
position, then tighten the cable clamp screw (C).

Use am ohmmeter.

Flace a shim {¥) between the accelerator lever {8B)
and the anti-stalling stop (3):

Shim(¥) 1 Micra- | ) @ eter
inmm switch

11 Closed o

12 Dpan infinita

Adjusiment is made by moving Lhe micraswitch
{1} an its support bracket,

Unscrew Lhe screws {2) and adjust the position of
the microswitch to achieve the recommandead
values.
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SPECIAL FEATURES OF REMOVING THE INIECTION PUMP

The maethod of reamoving-refitting and timing the
pump is described in the "Diesel injectian”
warkshop manuai.

HOWEVER, access 1o the timing cover requires the
removal of some compaonents, depending on the
vehicle's equipment:

- the two headlamnp wiper blades:;

- the radiator grilie (two Torx T 20 screws oh the
top); then tilt it forwards slightly to remove the
three lower pins;

- the cross member (1} (see drawing):

A7 883

- the twao air intake sige deflectors(2) as well as
the one clipped to the radiator top;

- the two headlamp wiper mators (3), by
unscrewing the shaft of each motar (if fittad):

- gently raise the radiator to release it from its
two {ower pins; then pull it forwards {see
drawing).

Remove thea fan.

Remoave, inthis order:

- the power-assisted steering pump belt;
- the alternatar belt.

Then remove the timing cover,
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INJECTOR HOLDERS
SPECIAL FEATURES OF JBS 730 ENGINE

The cylinder head has been medified Lo take
threaded injeciar holders, type BOSCH "KCA™.

f,f ///’/ ¢
A 92448

1 - Flame shield cap.

2 - Flame shield washer.

3 -5eal

Each time the injector holder is refitted, fit a new
seal {3) and a flame shiald washer (2] {in the

direction shown by the arrow}.

Tighten the injector holder using too! Mot, 997 1o
7 dahm.




PUMPS
Diesel system

13

COMPOMNENT LAYOUT

1 - Injectian pump 5 - Fuel filter.
A:  Load microswitch & - Heater plug prehealing and pastheating
B: Acceierator lever. i

C: Idling and accelerated idling lever,

2 = {njector holders

3 ~ Thermostat accelerated idling

4 — Postheating temparature switch

NOTE:
The injectian pump rémoving and refitting method is unchanged [see INJ "I workshop manual).
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CHECKING

ESSENTIAL SPECIAL TOOLING

Mot 367 Vatuum gauge

This operatian is perfermed an the vehicle:
Cisconnect the pump intake connection pipe (1)
and connect the vacuum gauge Mot. 867 in its
piace.

Allaw the engine to run at a min. of 2000 rpm.

The absolute vacuum level obtained must be
greater than 770 mbar {570 mm Hg)_

2nd type

B2 7311

To check the entire power-assistance assembly,
the method is identical to that for the gther
wehicles in the range.
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FILLING THE CIRCUIT
Qil quality to be used:

~ ELF RENAULT MATICD2Z or
- MOBIL ATF 220.

CAPACITY

- 1.1 -separate resgrvoir;
- 0.7 - built-in resarvoir.

fitling the circuit

Fill up the reservair.

Start the engine and gently turn the steering
wheel between both full lock pasitions.

Top up the level.

BUILT-IN RESERVOIR

SEPARATE RESERVOIRS

I - 15TTYPE

ga1i1721

The nil must be visible at the grille height (2}

il - 2nd TYPE

7T a04-1

- Colgd:  the leval must be inline with mark [2):
“FLULL COLDY;

- Hot: the level may reach mark [1}: “FULL

HOT™.

97 BB -1

The oil must be vistble [evel with the MAX]. mark,
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IDENTIFYING THE CAUSE OF FAULTS
The main faultis the lack of power-assistance.

The causes of this can be defined by checking the
ail pressure under the following operational
circumstances,

- no movement af the steering wheel,
- fulliock.

1 - No movement of the steering wheel

Regardiess of the engine speed, the pressure
must not be higher than 5 1o 7 bar.

- Idling: pressure too high,
= valve fauity.

- Acceleraling: pressure too low;
= requlator faulty.

2 - Full lock

This operation must not take too long, to
avoid the oil temperature rising excessively.

By sustaiming the movemernt of the steering
whes|, the pressure must Tall within a certain
range of values (see table).

8y turning to full lock on one side and then
the other, the difference in pressure must nod
be greater than 5 bar.

- Pressure too low and pressure gange
needie fluctuating:
=» reguilator faulty .

- Pressure too low, no fluctuation of
pressure gauge neadle;
= - beltslack;
- valve faulty;
internal jack leak.

- Pressure difference at full lock on both
sices:
= valve faulty.
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CHECKENG THE OIL PRESSURE

ESSENTIAL SPECIAL TOOLING

Dir. 803
Mot. 4%3-01
Fre. 1085

or
Fre. 244 -03
Fre. 284 - 06

Metric pitch union
Flexible hose clamps
Pressure testing gauge

Connecting hose

Fit clamp Mot. 453-01 to the pump low pressure
flexible hase.

Disconnect the high-pressure pipe (be ready to
catch the oil which flows out].

Fit unicn Dir. 803 {metric pitch} between the hose
andg the pump.

Wheels in full lock position tc one side:

Ratd the wheels in full lock an one side; the max.
pressure must be:

4 cylindar engine type Engine types
petrol or diesel V& and V6 Turbo
80 to 85 bar 35 to 100 bar

FFRan

Connect pressure gauge Fre. 1085 or Fre. 244-04.
Remove clamp Mot. 453-01.

Tog up the pump {evel and allow the engine to
run to check the pressure.

With the wheels straight and regardless of the
engine speed, the pressure must not be higher
thar 5 ta T har.

This operation must not take toe long to avoid a
sharp rise in oil termperature.

Rernove union Dir. B03 and pressure gauge Fre.
1085 or Fre. 244-04 using cdamp Mot. 453-01 to
avaid oil loss,

Reconnect the high-pressure hose and remove
clamp Mot. 453-01.

Top up the oit level in the reservair.
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ESSENTIAL 3PECIAL TOOLING

Mot. 453-01

Flexible hose clamp

REMOVING
Fit clamp Mat. 453-01 10 the pump supply line.
Be ready to catch the oil,

Disconnect the following hoses:

- suppiy,
- high-pressure.

Loosen the two bolts {A} and the tensioner bolt
{B) .

Pump with built-in reservoir

Drain the pump reservoir using a syringe.

B 657

N

§7932 |

Reiease the beait,
Remgve:

- the alternator tension bolt;

- the two bolts (A);

- the pump/fsupport bracket assembly;
- the pultey (see next page);

- thesupport bracket;

- the pump fixing bolis;

- the pump.

Loosen the two bolts (€} and the tensioner bolt
{D}.

Release the balt.
Remove:

- the twn bolts {C);

- the pump/supgort bracket assembly;
- the putley (see next page);

- the support bracket fixing bolt;

- the support bracket.

REFITTING

Fit:

- the support bracket;

- the pulley {see next page),

- the pumpésupport bracket assembiy.

Adjust the belt tension [see relevant paragraph).

Hleed and refill the circuit {(see relevant
paragraph}.
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REFLACING THE PLILLEY
ESSENTIAL SPECIAL TOOLING
Dir. 1083 Toating far refitting the steering
pump pulley
REMOVING Non V-belt pulley
Cepending on the assembly, take out the pulley Lse the press with an extractor, type FACOM U 53
after having noted the distante with respec to G.
the end of the shaft.
V-belt pulley

Lise an extractor.

o381
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REFITTING

NOTE:

Before refitting the pulley, it is essential to make
sure that the pump support bracket ¢an be fitted
afterwards. If not, position it before fitting.

Fit the pulley, using Dir. 1083, until the distance
noted during removing 15 achieved (tharoughly
grease the threads on tha tool}.

Dir, 1083

ap 317

Dir. 1083
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COLD STARTING SYSTEM OPERATING DIAGRAM
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1 - Electronic preheating module.

2 - Injection pumg.

.3 - Engine.

4 - Heater plugs.

5 - ldling and accelerated idling lever.

& - Solercid valve (circuit established when
idiing).

8 - Temperature switch (circuit established for a
temperature below 60 °C {approximately)).

§ - Thermoelement {enables accelerated idhng,
engine ccid).

Operation of electronic preheating module.

A - Ignition (T1: heater piug heating time).
NOTE:
The itlumination time of the warning light
varies depending on the module

temperature:

- approximately 20 seconds at -30 °C;
- immediate at 80 *C.

B - Heater plug heating cuts out {without use of
starter, heater plug supply 15 cut off after 4.5
seconds T2).

C - Engine starts {after using the starter, heater
plugs remain 100% supplied for 10 seconds
T3}

D - Heater plug postheating T4, This function
may ast a maximum of 3 minutes during
which time the heater plugs are supplied
alternately in pairs.

NOTE:
Function T3 may be interrupted:

- once the coolant temperature is above
approximately 60 °C (temperature switch (8));

- 3 seconds after the load switch {6) has cut out,
heater plug heating is resumed once the
preheating circuit is open,

Cold accelerated idling

A thermoelement (8) holds the idling lever (5) in
the accelerated idiing position.

When the temperature rises, the lever gradually
returns to the normal idling position.
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COLD START SYSTEM OPERATING DIAGRAM {AIR CONDITIONING)
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]
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Electronic preheating module.
Injection pump.
Engine.

Heater plugs.

- Kkiling and accelerated idling lever,

Solencid valve {circuit established when
idling}.

- Cold advance solenoid (K5B}

- Temperature switch (circuit established for

a temperature below agpreximately &0 °C).

Accelerated idling control solengid valve
{cold start and air conditioning).

vacuum.

Accelerated idling gneumatic control
capsule.

Operation of electronic preheating module.

A -

Ignition {T1: heater piug heating time).

NOTE:

The illumination time of the warning light
varies depending on the module
temperature:

- approximately 20 secards at -30 °C;
- immediate at 80 *C

B - Heater plug heating cuts aut {without use of
starter, heater plug supply is cut off after 4.5
seconds T2).

C - Engine starts [after using the starter, heater
plugs remain 100% supplied for 10 seconds
T3).

D - Heater plug postheating T4 This functien
may last a maxirmuem of 3 minutes during
which time the heater plugs are supplied
alternately in pairs.

NOTE.
Function T3 may ke interrupted.

- once lhe caclant temperature is above
approximately 80 °C (temperature switch (8));

- 2 seconds after the Ioad switch (6} has cut out,
heater plug heating is resumed ance the
preheating circuit is open.
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E - Accelerated idiing

For vehicles fitted with air canditioning, the
accelerated i1dling {5) is controlled by a
prneumatic vacuum capsule {11}, connected
o the vacuwm pump circuit (10).

a - Coldaccelerated idling
The solenoid valve (8) is supplied at
the same time as the preheater spark
plugs{T1 + T2 + T3 + T4).

b - Airconditioning
The solencid valve (9) s supplied as

s00n as the air conditioning
COMPTrassor is activated.

ELECTRONIC FREHEATING MODLULE

C B A

— s —

LEF PFL TLE
L e
Aoy CEMA Tam

— il —

Fv HEH Bar Cam

92206
Pin allacation
A - + BAT : +battery.
B -1 : power supply heater plugs 1 and 2.

r : power supply heater piugs 3 and 4.

C - GEP : not used {power-assisted stearing
electric pump motor).

P.C. : load switch on injection pump
control lever (circuit established
when idling}.

TCE - coolant temperature switch {circuit

cut aut above approximately g *C)

+ APC ;. + afterignition.
DEM : + starterinformation.
TEM : preheating warning light.

EVKSB : cold start advance carrection
salenoid valve

-BAT : batteryearth,
cim ; + accelerated idling solencid valve

pawer supply, for utilisation of cold
accelerated idling.




PREHEATING
Preheating module

13

FAULT-FINDING
General

The pre- and postheating module is fitted with
protectors which partially or totally prevent it
from operating if:

- there is 3 heater plug or power circuit short
circuit;

- the waming light output to instrument panel
short circuits;

the power supply is greater than 16 £ 1 volts,

NOTE:
The operation of the module returns to narmal
once the above faults have disappeared.

Causes of malfunction of the preheating module
can be identified on the basis of the following
cbservaticns:

1 - The preheating warning light does not work
and the engine does nol start from cold.

2 - The preheating warning hght warks and the
engine does not siart fram cold.

3 - The preheating warning light does not work
and the engine starts normally from cold after
apaproximately 10 seconds of preheating.

4 - Preheating works narmaltly and postheating
does not work.

5 - Pre- ang postheating work normally and the
KSB cold starting advanc<e system does not
WOrk.

6 - Cold accelerated 1dling {air conditianing
aption} does not work.
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FAULT-FINDING

1 - The prehaating warning iight does not work and the engine goes not start from cald.

CHECK

WHAT TO 0D

Discannecl the heater plug power supply connecior
(B) and test the preheating system:

- thewarming light illuminates normally.

The warning light does not illuminate and there is
voltage at the connector (B) cutputs.

- The warning lighl does not iluminate and there is
no voltage at the connector (BY oulputs.

Check the heater plug wiring. If ¢orrect, check and
replace the fauity heater plugf{s).

Check the heater plug circuit and the instrument
panel warning light circuit. Repair if necessary.

Check:

- the + bhattery of connector {A];

- the + afterignition of connectar (C);

- the earth of connecter (C);

- whether the power supply is correct and replace
the preheating module.

2 -the preheating module works and the engine does not start from cold.

CHECK

WHAT TO DO

Disconnect the connecior (B} and test the greheating
system.

The warning lighl illuminates and there i3 voltage at
the cannector (B} outputs.

The warning hght dluminates and there is no voitage
at the cannecior (B) cutputs.

Check the heater plug circuit, If correct, check and
replace the faulty heater plug(s).

Replace the preheating module.

3 -The preheating warning light does not work
approsximately $0 seconds of preheating.

and the engine starts normally from cold after

CHECK

WHAT TO DO

farth the output (warning light} from connector (C)
using a two-amp fuse, igrition on:
- The fuse burns out

- The warning light dees notllluminate

the warning light illuminates

The instrument panel warning light wiring has short-
circuited, Repair the wirnng.

The tulb has burnt oul or the wiring is faully. Replace
the bulb or repair 1the wiring.

Replace the preheating module.
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FALLT-FINDING

4 -Preheating works normally and postheating does not work

CHECK

WHAT 1O DO

Disconnect the connector (€} and check, using a
voltmeterfchmmeter:

- The resistance between outputs (PC and -Bat).
saccelerator in iKlling position:
resistance = 0 ohms.
saccelerator fully depressed: resistance = infinite.

the voltage, ignition on, between outputs (TCE
andg -Bat).

#engine cold, coolant temperature below 55 °C 2
2°C = 12 volis.

#engine hot, coolant temperature above 85 °C &
2°C = Dvolts.

- if the checks carried put are correct and
postheating does not work after starting from

cold.

If the ¢ircuit s open, check the wiring, the
microswitch and its cannectors. If faulty, repair them.

If the circuit is closed, check the conformity and
adjustment of th& microswatch.

tf there is no voltaga: check the electnical harness, the
temperature switch and its connector.

If theare is voltage: check the harness and the
confarmity of the temperature switch.

Replace the preheating module,

5 - Pre- and postheating work normally and the K5B cold starting advance system does hot wark.

CHECK

WHAT 7O DO

Disconnec cennector (C) and maasure the resistance
between (EV KSB and -Bat).

The resistance must be approximately 5 ohms.
With the engine idling, connecter (C) disconnected,

link {+ APC and EV K58), there must be a slight
change in the engine noise (dryer noise).

If it is incorrect, check the harmess and the solensid
valve and repair.

if the noise daes not change, check that there is
veltage (12 V) at the K%B solenoid valve and that it is
correct.

i the noise does change, the preheating module 15 at
fault.

ATTENTION:
The KSB only operates for a very short time (5 to 10
seconds atter the engine starts).
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FALILT-FINDING

& - Accelerated cold idling (air conditioning aption} does not work.

CHECK

WHATTQ DO

Switch on the air conditioning system:

- The accelerated idling does not <ut in.

- The accelerated idling does not cut in ang the
soienoid valve is activated.

The accelerated idling is activated with the air
conditioning but is not activated during cold starting
(while the preheating warning light is illuminated).

The accelerated idling works normally during
preheating but switches off and on alternately
during postheating.

Check that the solenaid valve (9) does open the
prieumatic circuit. ¥ not, check the eiectnc harness
and replace the sclenoid valve ifitis faulty.

Check the pneumatic circuit between the vacuum
apump, the solenoid valve (9} and the capsule (11).
Repair i f faulty or incarrectly connecied.

Check the electric harness hetween the preheating
maodule and the solennid valve.

If there is no voltage at the "CLIM" output while the
preheating warning light is illuminated, replace the
preheating module.

The preheating maodule is faulty. Replace It
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8290 Vehicles (185 708 from N° 1 to N* 100313)

1 - Decanter

2 - Turbocharger air input duct
3 - Connection ta cylindar block
4 - Connectien to oil sump
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B290 Vehicles (185 703 from N° 100314 to end of model year 1987).

1 - Decanter

2 = Turbocharger air input guct
3 - Connection to cylinder block
4 ~ Connection tq il sump




ANTI-POLLUTION SYSTEM
Oil vapour rebreathing system

14

Vehicles B2 and B29W {from model year 1988).

1 - Decanter

2 - Union with stiffener base {0il sump)

3 - Union with cylinder block

& - Turbacharger air inlet pipe

& - From model year 89, the centre section of this pipe wil be metaitic (8290)
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Vehicles B292 and B294

&5 mm

83043

A - Outputside rebreathing {restriction & 2.1 mum, yellow)
B - Inputside rebreathing {restriction & 5 mm, yellow)

Check:

To ensure that the anti-pallution system operates correctly, the il vapour rebreathing circuit must be kept

tlean arwt in good condition.

Check that the restrictors are in place and of the correct size.
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vehicle B295

1 - Oii filler cap
2 - Decanter fitted with a bypass T joint, comprising restrictions:

A - Topinlet manifold €5 2 mm

B - Toinlet piping between air filter and turbocharger & 8.5mm.
3 - inlet manifolg check valve
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B296 Vehicles (185 706 Engine ).

gy

’A -
,_..-Fsza-.-:::_ \

oy

AT &5sH

1 - Airintake casing

¥ - Decanter

3 - Oil vapour intake pipe [iower engine)
& - Qil vapour intake pipe (upper engine)
§ - Sump return pipe
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R296 Vehicles (J&S 736 Engines).

1 - Inletmanifald

2 - Decanter

3 - Racker cover connection
4 - Cylinder block connection
5 - Qil sump connection
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Oil vapour rebreathing system

Vehicle B297

Engines JER 70B/707 and JE6R 760 Engine J6R 762/763

1.1 T 2
1 - Connections with carburettar (15t type up to 1 - Restriction & 5.5mm
N® FOQ308131) _ 2 - Restriction & 1.7 mm
1.1 - 1stiype 3 - Restrictions @ 1.7 mm far special Saudi
restricuan £ 1.7 mm for 168 760 Arabian type.

rastriction £ 2 mm for J6R 706/707
2 - Connectians with carburettar
{2nd type from N°® FOO308132)
3 - Restriction @@ 5 % mm
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vehicles B29A and B298

The rebreathing circuit has been modified as shown in the diagram below.

The crankcase gases are recircuiated from the racker cover to the inlet distributor by a dual crcuit (autput
and input) and burned in the combustion chamber.

a7 843

Airintake trunking

Rocker covar

Decanter

let & 2.20 mm

Cald start injector

- Sump return pipe

- Pipe to air intake trunking {autput circuit)

- Pipe to manifold (input circuit: manifeld vacuum}

BB o~ N e W M ol
1
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ANTI-POLLUTION SYSTEM
Oil vapour rebreathing system

Vehicles B298 (Engine J7T 708) and B29E (Engine J7T 714/715)

1 - Restriction & 2mm
2 - Restriction £ 6.5 mm
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Vehicles B29E {Engine J7T 730/731) B29B (Engine J7T 732/733) and B29H {Engine J7R 722/723)

The crankcase gases are recircutated from the rocker cover to the inlet distributer by two circuits (input and

output) and burned in the combustion chambers.

2
8
90 20890 207 91 146 §
-~ 22wy union & - 2-way union, internal restriction: £ 2.2 mm

Restriction - 2-way union cennecting pipe
Restriction: & b mm - yallow

Restriction - cap connecting pipe

Air intake trunking

W oW b
|

7 - 2-way union with restriction - manifoid
connecting pipe
8 - Manifold




ANTI-POLLUTION SYSTEM
Oil vapour rebreathing system

Vehidles B293 and B29F
{15t type: with drain unit)

The crankcase gases are recirculated from the right-hand racker cover (driver’s side) to the mlet manifold by
a dual circuit (input and owtput} and burned in the combustion chambers.

3 4 3 2 1
" I/_ B
: : |
i : /r_r ! /
i 1
R ] . -
: i 6
. r
i i/
1 JEI
b
. 8 9
91 590
1 - Decanter
2 - Restriction @ 7 mm’
3 - nght-hand rocker cover
4 - Pipetoairintake trunking {input circuit)
5 - Left-hand rocker arm cover
& - Airintake trunking
T - Restriction @ 2 mm
8 - Pipetoinlet manifold loutput circuit: manifold vacuum)
8§ - Sump return pipe
B Eront of vehicle
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Vehicles B293 and B29F
{2nd type)

[ —— |

i W b =d

3

1

Engine oil filler cap
Restriction @ 7 mm
festriction @ 2 mm
Throttle module




ANTI-POLLUTION SYSTEM

Oil vapour rebreathing system
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Vehicles B29G

23 244

- Inlet manifold

- Filler cap

- Rocker cover

- Connecting pipe

- Check valve

- Tewrbocharger

- Air filter

Aj1 - Restriction & 2 mm
Aj2 - Restriction @ 6.5 mm

o= A E R
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Principie of petrol vapour rebreathing by canister

- The circuit consisis of a petrol vapour absorber
(1] or canister, linked to the fuel tank by a pipe
(R).

V1

LL L 1L Ll

N e

Note: Canister locatipn

- The petrol vapour absorber contains active
carbon. It includes a valve (D} linked 1o the
throttle housing by tube (3) on tha input side of
the butterfly.

The getrol vapour absarber is bled by the tube
{#) connected to the manifolg.

OPERATION

- With the engine stopped:
The petrol tank vapours are stored in the petral
vapour absorher {canister) {1).

- With the engine running:
When the air vaolume becomes high, the vacuum
in the thrattle housing above the butterfly
raises the valve (D) via the pipe (2). The petrol
vapour absorber is therefore bled via the tube
{4) irn the manifold.

In general, the pewral vapour absorber (canister) is fitted in the vehicle’s front night-hand whee! arch. i is

secured to its support bracket by a clip.

f({ 3/_@,___,_

21595

Petrol vapour absorber

Bleed tube 10 thrattle housing

Bleed tube to intermediate manifold
Securing clip

Tube to petrol tank

DA Wk -

(see B29G special features)

Note: The arr vent must he directed towards the
back of the vehicle.
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Assembiy diagram of circuit fitted to EX9B with engines 17T 7327733

936825

- Petrol tank

- Peirol vapour absorber (canister)

- Selenoid valve contralling canister bleeding

Inlet manifold

- Delay valve with green colour identification on solenoid valve side

- Non-return valve enabling evacuation of petrol vapour to canister (air vent from fuel tank through
canister) '

U B U A ok
1

M1-M2 - Vacuum pressure gauges 0 - 1000 mbar
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Anti-evaporation circuit

Lacation of components on 8298

Irechang:
N, N

e ./

[

=

o
i

%

i
N

- the bleed solenocid valve {3) in the anti-
evaporation circuit is located on the left-hand
inner wheel arch, below the ignition pawer
madule. (It is possible to fit the solenoid valve to
the shock absorber turret on the lefi-hand side
of the MPA.}

- The delay valve 15 located behind the front
right-hand headlight.

- The npn-return valve is housed in the rear right-
hand wheel arch, level with the shock absarber
top.
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ANTI-POLLUTION SYSTEM
Anti-evaporation circuit
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Special case:
Assembly diagram for B298 Australia

VB e b

8 =

Air filter

Idling speed regulation valve

Patrot pressure regulator

Pressure sensor

Petral vapour canister bleed control selenoid
valve

Electranic compuier

Petrol vapour canister

QOxygen sensar or Lambda sensor

A - Restriction £ 1 8 mm: white

B - Petrol vapour canister bleed pipe {manifold-
canister)

€ - Petro! vapour canister bleed control pipe
{canister-—salencid valve)

D - Petrol vapour canister valve

E - Toautomatic transmission

F - Tofuel tank
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ANTI-POLLUTION SYSTEM
Anti-evaporation circuit
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Assembly diagram of circuit fitted to B29E with engine J7T 714/715

—12

g8 735

12

13

Restrictions & 2 mm
Restrichions &3 6.5 mm
Airintake trunking
Throttie housing

Inlet manifold

Rocker cover

Canister

Fuel tank

Petrol vapour rebreathing pipe from fuel
tank

Canister bleed control pipe

Petrol vapour inlet recycling pipe
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ANTI-POLLUTION SYSTEM
Anti-evaporation circuit
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Assembly diagram of circuit fitted to B29F

91 5™

1 - Canister
2 - Canister bleed control gipe {input side of
throttle)

3 - Throttie housing

=T
Tl

2 - Bleed pipe onthrattle housing
4 - Bleed pipe on intermediate manifold

4 - Perrol vapour recycling pipe (output side of
throttle)

% - Intermediate manifold

R - Vapours from petrol tank

Checking the anti-evaporation system:
With the engine hot and at idling speed:

Disconnect the canister bleed pipe from the
throttie housing (at 2);

- Inits place, connect a manual vacuum pump;
- Apply a vacuum of 500 mbar (minimum);

- Read off the speed using the XR 25 - D.03 and
#06.

= You should notlice a change in the engine
speed (engine speed increases) and a change
in the RCC (RCO decreases).
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Identification of circuit components on B29G

J—H—'r'--'—-ﬂ'

|

\i

X

|
e ———t S ]
i N o
| — et A N
\ (S N N e A

=

I-._.i:'ﬁ...-.-. ek

53 400
LColaur- E .
coding Mark Function

Fpet _ A
Circuit B Yellow Yellow -

P Red Red —

c _ {arean e
Petrol D Orange Qrange Yell
Vapour E _g —g Tellm
Re rgathn ng F — —_ Yollow
Circuit G Brown Brawn Yellow

H Green Green Yellow

' Grey Grey vellow

J Blue Blue Yellow
Pressure sensor K Purgle Purpie Yellow
Turbocharging pressure L Orange — QOrange
cantrol i _— — Blue

N Blue Reg Blue
Safety pressure switch - Orange Blue
Bypass vatve Yellow Yatiow _

Gresan Green Bluea
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Anti-evaporation circuit

Assembly diagram
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1 - Fuel tank

2 - Non-return valve

3 - Vacdum vatve

4 - Canister

5 - Canister bleed control sclencid valve
6 - “Pierburg” non-return valve

7 - Idling speed regulation valve

Aj3d - Restriction & 0.5 mm
M2 - Pressure gauge assembly (0 - 1000 mbar) 1o check the circuit.
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solenaid valve + canister - non-return valve operation

1 - Canister
Z - Petrol vapour recycling control solenod valve

3 - Non-return valve (Pierburg)

NGTE:
To gain access to the ¢anister or 1o the selenoig

valve, the air filter assembly must be remaved.

This vehicle's petrol vapour recytling can be summarised in three sections:

1 )} - Constant but minimal bleeding of the canister thraugh the restriction £ 0.5 mm.

2] - Direct bieeding from the canisier via the solenoid valve. This solencid valve is controlled under certain

conditions, i_e.:
& engine speed higher than 1200 rpm;
@ coolant temperature above 60 *C

# manifald pressure stable and below 900 mbar.

3} - Bleeding in turbocharging phase via the non-return valve, (The solenpid valve is no longer controlled )
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ANTI-POLLUTION SYSTEM
Anti-evaporation circuit
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Pierburg non-return valve

Valve principle

92 790

23 7501

A - Sloprestricting diaphragm travel

B - Flexible sieel diaphragm {in rest posilian)

(0 - Air passage opening

C - Aur + pelral vapaur from canister

F - Petral vapouwr recycling towards air filter
outputside

Principle of operation and use of valve

When adeguate vacuum is applied 1o side (F}, the

diaphragm (B} i5 raised and rests against the stog
{A), thereby apening the 4 air passages (O}

1

Petrol vapour rebreathing cam be braken down
Into two phases:

- Direct canisier bleeding by the solencid

valve, controlled by the compuier under
well-defined conditions of operation.

- Canisler bleeding during the turbecharging

phases.

Phases during which the manifold pressure
makes petrel vapour rebreathing impossible.

tn this case, the recycling of petrol vapours is
aulhorised via the non-return valva.

The vacuum created by the compressor
during the turbocharging phase enables ihe
Pulsair valve to open and the rebreathing of
petrol vapours from the canister.
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FAULT-FINDING: BLEEDING THE PETROL VAPOUR REBREATHING QIRCUIT

Lise

- of a pressure gauge 0 - 1000 mbar connect at M3 (see assembly diagramy}
. of a voltmeter connecied to the solenoid valve terminals.

CONDITIONS

OBSERVATIONS

REMARKS

Engine hot
after 1 cocling fan
motor cperation

Idltrg

During acceleration
{medium acceleration)

Reading at M2

Vacuum very ow
Value read off = Ombar

(Valtage = 0 volts on
solenoid valve terminals)

Reading at M2

The vacuum changes from Q
to -150 -200 mbar; it
stabilises for approximately
2 seconds and falls back to
ZerQ.

(Voltage = 12 volisat
salenoid vabve terminals)

If vacuum at M2 is equal to
the manifold pressure:

Check conformity of
restriction Aj3 or check
cannection ¢f the solenoid
valve.

If not achieved:

Check the pneumatic and
electrical connections of the
solenaid vaive, check the
connection of the petrol
vapour rebreathing pipe.

Checking the nan-return valve

By blowing into the bottom part {e.g. by mouth) an air flow from {C) 1o [F) will be observed and, by sucking,
no air flow from (F) to (C)
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Anti-evaporation circuit

Assemhbly diagram on B294 (2-way camister)

=y
. e
J 91575

1_

!

.

Canister

Airintake trunking
Restriction & B mm
Air vent

To petrel tank

B W h -
1

+

Special features:
Check that the pipes to the canister are correctly
fittad and in the correct place.

Detail of venturi tube assembly far recycling
petrol vapours.

A
1 - Airintaketrunking
2 - O-rings
3 - Venturi tube
A - Tocanister
B

Ports where the vacuum causas petral vapour
recycling.
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Principte of exhaust gas recirculation

In erder to reduce the formatian of nitrous axide during combustion, some of the exhaust gases are
racirculated 1o the inlet side; this is intended to reduce the combustion temperature,

The principle is based on ¢controfling a pneumatic valve {called an EGR valve) with the injection -::n_'nputer; vid
a solenoid valve. The injection computer decides on the correct time to authorise exhaust gas recycling.

Principle of the pneumatic valve (EGR}

C
1

N A R AL R

e

b e D

FYTILL

The action of the exhaust gas back pressure in the
chamber (M}, plus the action of the vacuum in the
champer (C), combine to raise the valve {D),
allowing the recycling of exhaust gases 1o the
inlat manifold.
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J6R 760 Exhaust gas recirculation
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Special features of B297 vehicles for Switzerland (Engine 16R 760)

The anti-poHution system includes the following special fgatu res;
- Anautomatic choke flap controlled by a heatar rasistor

- A pneumatic enriching device

- Athrottle butterfly opening device

- Anexhaust gas recirculation device

- An air injection system on the exhaust manifold.



B297
J6R 760

ANTI-POLLUTION SYSTEM
Exhaust gas recirculation
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Assembly diagram of anti-pollution system

N

857361

Veahicle with manual gearbox

- Thermaostatic air fitter

- Thermastatic capsule

- Grey detay valve

- EGRvalve

Solenoid valve

- Browntwhite delay valve
- Chamber

- Throttle butterfly opening device
- Automatic choke
Carpurettor

Eypass valve

W B o B W bl ek
1

g
- 3
1 1

12
13
14
15
18
19
20
21
22
23
24
27

15 °C thermovalve

Green delay valve
Solenoid valve

Integral electronic ignition
Airintel valve

Inlet manifold

- Restriction

Exhaust manifold

- 15°C ambient temperature switch
- Relay

- 60 °C temperature switch

- #nd barrel inhibitor device
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Operating wiring diagram

7

Contact

_ . ) . démarraur I\
"
EN 104

AL,

3y 795
4 - ToEGRvalve 15 - ToAElmodule
5 - Salenoid vaive 22 . 15°Ctiemperature switch
% - Automatic choke rasistor 23 - Relay
10 - Tocarburettor take-off 24 - Bl °"Ctemperalure switch
13 - Todelay valve 30 - Battery
14 - Salenoid valve 04 - Igrutian switch
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B297
J6R 760

COLD STARTING
Qperation

A heater resistor (9}, placed in the choke cover, is
controlled by a relay {23), connected to an
amhient temperature switch {22]) which 15 closed
above 15 °C.

VACLILIM SENSOR
Dperation

The AEl capsule (15) is controlled by a solencid
valve [14), linked to a conlanl temperature switch
(24), apen at coolant temperatures above B0 °C,
linked:

- at carbursettor temperatures below 60 °C, under
the 15t barrel butterfly by a circuit with a delay
valve [13) which maintains the advance,

- at temperatures above 60 °C, the connection is
above the butterfly.

85 745

OPERATION OF PNEUMATIC ENRICHER DEVICE

On the choke coolant circult, a thermovalve (3) 15
connected to the inlet mamifold.

At a coolant temperature below 15 °C, the
thermovalve is apen, the vacuum affects the 2nd
barrel inhibitor {5) which prevents the butterfly

from opening.

At a coolant lemperature above 15 °C, the
thermovalve is closed, cutting off the vacuum
circuit. The circuit, the 2nd barrel inhibitor device
(%) and the thermovalve are connected to the
carburettor cover, which enakiles the vacuum In
the circuit to fall when the thermovalve (3) closes,

A delay valve {4) {(grey, Lhermovalve side)
maintains the vacoum for a few seconds after the
thermovalve {3} has dosad.
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OPERATION F EGR 5YSTEM

The EGR valve {4) is opened by the vacuum at the
carburettor 15t barrel jet.

Lip to a coolant temperature of 60 *C, the solenoid
valve {8) controlled by the temperature switch
{24) cuts off the vacuum information to the EGR
valve,

The exhaust gases are therefore not recirculated.

Above 80 °C, the solencid valve (5) controlled by
the termperature switch {(24) apens the vacuum
circuit to the EGR valve.

The vacuum from the inlet manifold {14) only
affects the diaphragm (N} if the pressure from the
exhaust manifold {13}, following the course
shown by the arrows, pushes back the membrane
(M) which clgses the hole (1}

The chamber {C) is vented to atmosphere thraugh
a screen {S), the hole {1) and the peripheral holes
{T).

When the nole (1) is blocked, the vaguum attracts
the assemnbly and opens the valve (D), enabling
the exhaust gases to be recirculated to the inlet
manifold (8).

This valve can therefore not be checked by
applying a vacuum using a vacuum pump,

Checking: the valve guide {D] is visible in zene (Z};
simply accelerate with the engine hot to check
visually that it is maving.

OPERATION OF THE EXHAUST AIR INJECTION
SYSTEM

The air injection sysiem comprises:
- two air injection vaives {18);

- four injectars which open under the exhaust
valves,

- a hose (27), connecting the air filter to the two
valves (18] via a bypass valve (11) and pipes {28)
connecting the air injection valvaes to the
eylinders (1), (4), (2} and (3).

1
N, . [
- -
"
N
\ b

._{1‘

Bl 4271
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Airinjection operating diagram

O\

85 7316-3

Qperation

After the exhaust valve closes, the exhaust gas
inertia creates a vacuum in the exhausi port. As a
result, ambient air frem the air filter passes
through the air injection valve into the exhaust
port, 1o axidise the unburned gases. When the
pressure in the exhaust port is higher than
atmospheric pressure, the air injection vaive closes
and prevenis the gases fram returning.

BYPASS VALVE

To-prevent exhaust backfiring, a bypass valve (11)
cuts off the air injection during deceleration.

78 089-1
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Checking the operation of the anti-pollution system

air inlel valves and air
hilter.

FUNCTION NMOMINAL VALUE

CHECKED CONDITIONS TOLERANCE REMARKS
ldling speed - Engine hot 800 + 50 rpm Allow the engine to reach operating
agdjustment - Piping clamped between CO 1.5 * 0.5% temperature at 2000 rpm before carrying

out any adjusiments.

Nole: After removing the clamp on the air
pipes, the speed increases by
approximately 50 rpm.

Accelerated

- Engine hot.,

1800 + 100 rpm

If the speed observed is outside the

- Disconnect electrical
power-assistance lead
and connect checking
device.

idling - After ¢hecking normal tolerances, it must be adjusted using the
idling. . butterfiy cpening screw. However, after
- Connect butterfly apen- adjustment, the engine must be brought to
ing device dire<tly to norral Hling speed by discennecting the
mamicid (b00 mbar} pulterfly cpening device. Repeat the futl
- Accelerate briefly. rhecking operation.
- Wail approximately 4
for the speed to stabilise.
Advance -~ Enging hot The engine speed If the speed does not change, check using a
carrection - Disconnect the 2 leads increases vatuum pressure gauge whether 1he AEI
under vacuum | from the 60 "C sensor {approximately 200 | madule is correctly vacuum fed.
in choke (24) and connect them to | rpm) - If so, change the AEl module
phase each other - If mat, cheack the connection of the
solencid valve (14).
M the speed Check the direction of the green delay
IMCreases very valve (131,
gradually (200 rpm
inapprox 10 s)
Electrical - Ergine cold, external - Warning light If the light does nat illuminate, check the
power- ambient temperature illuminates. etectrical circuit or 15 °C sensor (22).
assistance above 15°C - Voltage 12 - 14V

Recircuiation
valve power
supply circuit
{vacuum
pressure
gauge)

Engine hat.

- Disconnedt the vacuuym
pipe from the
recirculation valve.
Inits place, connedt &
Vaculum pressure gauge,
0 - 1000 mbar.
Disconnect the 60 °C
sersor leads (24) and
connect them to each
olher. Keap the engine
speed at approx. 2500

If the pressure gauge shows a vacuum,
check the salenoid valve (5) electrical and
NNeUmMAatic Connections.

rpm.

- Reconnect the B0 "C
sensar (24) and keep the
speed at approax. 2500
FpIm.

The pressure gauge
must show 3
vatuum greater
than or equal to
100 mhar

tf not, check the solenoid vaive () electrical
and pneumatic connections and that the
temperature sersor (24) is operating
correctly. It must be “closed” at coclant
temperatures = 60 °C.
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Checking the operation of the anti-pollution system

FLUNCTION CHECKING

CHECKED PARAMETER CONDITIONS OBSERVATIONS REMARKS
Accelerated Accelerated idling |- Engine hot The engine If the return Lo narmal idling
idling speed - return ta normal |- Engine unlcadedat |speed gradually |speed takes place:
{butterfly idling speed time a speed of falls and returns |- sharply, without falling

opening device)
with chamber
+ delay valve.

appreximately 3000
rpm, then suddenly
release the

accelarator control.

o narmal idling
speed after a
time less than or
efual to ds.

gradually, check the
iirection in which the valve
{6} is fitted;

- withtn a period longer than
8 s, check the conformity of
the brown/white valve {g).

Carburettor 2nd
harrel inhibiting
device.

Vacuum pressure

gauge

- Engine hiot

- Disconnect the

vacuum pipe level
with the capsule
positioned on the
farburettor (accel-
erator linkage side
27).

If the pressure gauge shows &
vacuum, check the
pneumalic valve connections
(12).
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Special features of B298 vehicles far Switzerland (Engine 27V 711)

The anti-pollution system includes the following special features:

- Anignition advance correction device {by advance and retard capsule)

Ar exhaust gas recirculation device.

- An exhaust air injection system.
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Assembly diagram of anti-poliution device

Al

a3 a00-1

™

Electric priming pump located in the petrol
tank

Electric fuel pump located an the rear right-
hand side member side

Prassure accumulator secured to fuel pump
support bracket

Petrol filter

Fuel metering head

Air flow meter

Contral pressure regulator

Additional air central

Cold start injector

6 injectors

Timed temperature switch

To air filter

Peiral tank

10
12
i3
14
15

16
17
18
20
21
22
23
24
26

Fuel pressure regulator

Metering piston

Exhaust gas recycling (EGR) valve

EGR solenoid valve

Coolant temperature switch closed at
coolart temperature above 45 °C

- Vacuum advance solenaid valve

Starigr
Delay valve - V on white side

- Noise level reduction chamber
- Airimjector valves

- Adrinjedlor

- Air take-off pipe from filter

Exhaust gas sampling pipes
Inlet gas recycling pipe
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The exhaust gas recircuiation device comprises:

A pipe (24) far sampling exhaust gases in the
exhaust manifald on the right-hand side of the
Engine;

An exhausl gas recirculation valve {13}
contrelied by the vacuum from above the
butterflies;

A pipe (26) for recirculating to the inket
manifold;

A solenoid valve (14) which hlocks the vacuum
from above the butterflies;

A temperature switch {15), cosed at caolant
temperatures above 45 °C.

Exhaust gas recirculation can operate when the
vacuum above the butterflies attracts the
diaphragm of the exhaust gas recycling valve {(13).

The exhaust gases are not recircuiated.

a) At coolant temperatures below 45 "C {(vacuum
cut off ta the recirculation valve (13) by the
solenaid valve [14)};

bY At adling speed, Lthe vacuum is not sufficient to
lift the recirculation valve diaphragm.

B2 626
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Air injection system
The air inlet system comprises: Qperation

Two air injection valves {21}; one per cylinder
bank;

Six air injectors (22); three per cylinder bank,
located in each exhaust port behind the valve,

A pipe {23) linking the air filter to the noise
level reduction reservair (200,

Twa pipes (25), connecting the chamber to the
valves (21).

After the exhaust valve closes, the exhaust gas
inertia creates a vacuum behind the valve. As a
resuit, the ambient air coming from the air filter
passes thraugh the air injection valve to tehind
the exhaust valve to oxidise the unburned exhaust
pases. When the pressure behind the exhaust
valve i5 higher than atmospheric pressure, the air
injection valve ¢loses and prevents the gasas
passing.

87 965
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Advance correction
Reatard function

AL temperatures below 45 °C, the solenoid valve
{16) closes the vacuum circuit under the bulterfly.

The retard function does not operate.

At tamperatures higher than 45 "C, the c¢oalant
temperature switch {15}, located on the manifold,
15 closed.

Advance function

The vacuum on the upper side of the butterfly
affecls distributor vachum the capsule on the !
advance side.

A detay valve (18) with its white side pointing %,
wowards the vacuum advance capsule, guaraniees 18
a gradual return when the vacuum draps.

initial timing

Vacuum advance capsule disconnected {retard 83483

and advance functions): 5° * 2 at 900 * 50 rpm.
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Advance correction operating diagram

’3’;}’
//; 15
-0 :
//'
/)
)
' |
|
. e
A2 402

F1- To vacuum above throttle buttertlies

FZ- To vacuum below throttle putterflies

13- To exhaust gas recirculation (EGR) valve

14- EGR sclenoid valve

15- Coolant temperature switch ¢losed at conlant
remperatures above 45 °C

16- Vacuum advance solenaid valve

17- Tostarter

29- Cont
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Checking the operation of the anti-pollution system

FUNCTIONS

PARAMETERS

CONDITIONS

OBSERVATIONS

REMARKS

Dperalion
Alr imjection valves

Concentration of
CD at exhausl

- Idhing speed

- With air injection

equal to 1%

CO0 less than or

Vented air valves 9%

Delay capsule

Engine speed {coolant

- ldling speed

temperature higher
than 45 °C)

- Disconnec] one of

The engine speed

ithe 2 electric leads |increases
to the salenoid
walve
Exhaust gas Visual inspection |al Accelerate EGR valve Inspect Lhe circuil and Lhe
recirculation, EGR | of EGR valve {13) between 2000 and | giaphragm lilis EGR valve {13).
valve diaphragm lilling 3000 rpm (t3).
) As above, but after [ The valve should Inspect Lhe solenoid valve.
disconnecting 1 af |nal operate
tha 2 electrical
leads La the
solenoid vakve (14)
Fg::g:nﬁ::gs CHECKING CONDITIONS | OPERATIONAL VALUES REMARKS

- Without airinjecticn_clamp
the filter-chamber
connecting pipe.

CQ = 2% 05 ontlhe
right angd left

Initial timing - Engine hot After the cooling fan matar has
(rament of cut aut,
ignition) - |dling speed lower than

1000 rpm =3 ol o

- Advance and retard

COrrection capsule

disconnected
Idling - angine hat After the cooling fan motor has
speed and richness 900 rpm + 50 cul out.

Gear selector |ever in positton N
ar P
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Special features of B29B vehicles {Engine 7T 708)

Tl

—

frj=a

A _
H
|

i L

: }LJ

+10

o

-
(==l =]

BE BIT-1

Thermovalve (open at temp. above 15 %)
VYacuum chamber

Inlet mamfald

Exhaust manifold

Differential vacuum switch

L0 - PR
L]

Solenoid valve checking

- Lonnect in bypass, using a T-piece, a vacuum

pressure gauge at the EGR valve (7).

- [hsconnect the pipe connedied 10 the throttle

housing from the selenoid valve (6).

- Apply +12 W current 1o one of the sclenpid

valve terminals and earth the athers.

b - EGR solenmd valve
7 - EGRvalve

g - + starnter

9 - + afterignibion
10- Air conditioning

- Using a vacuum pump, apaly a vacuum to the
solencid valve (8). The pressure gauge should
show Lhe vacuum level and the vacuum
maintained.

- Disconneact the solenoid valve's electrical power
supply: the vacuum should fall immediately.
If the vacuum does not fall or if it falis very
slowly, reverse the sclenord valve pipes and
repeal the checking cperatian.
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Description of device aperation

The EGR system comprises:

- the EGR valve (7) fitted to the intet distributor:

-~ The solenoid valve (6] fitled to the lefi-hand shock sbsorber turret, the differental prassure swilch (5) and
the vacuum chamber (2). (The differential pressure switch and the vacuum chamber are fitted, together

with the AEl module, ta a plate above the steering rack.)

- The thermovalve 15 °C (1) located on the radigtor degasser is capable of authoris rng the vacuum connection
ko the vacuum chamber and to the differential vacuum swilch (5):

® below 15°C the thermovalve is clased;

# above 15 “C the thermovalve is open, the vacuum affects the differential vacuum switch {5) and the
vacuum chamber {2):

- The EGR valve (7) apens or closes the exhaust gas passage from the exhaust manifold (4] to the inlat
manifold {3).

The passage is opened when the vacuum acls on the EGR valve digphragm (7}

The vacuum take-off is located near the butterfly edge; the effect of the vacuum on the EGR valve
diaphragm (22) depends on the sclenoid valve (6) being activated.

- The solengid valve (8} receives + voltage.
Itis earthed by the differential vacuum switch (5},

- The differential vacuurn switch {5) comprises 2 chambers. A and B, separated by a diaphragm with a
calibrated hole; on one side the diaphragm is loaded by a spring and a contact is connecled to this
diaphragm, which opens and dases in accordance with the position of the diaphragm.

Above 15 °C, the thermovalve (1) is open, chamber B is connected o the inlet maniiald and chamber A is
connecled to the vacuum reserve {2

At stabilised engine speed, the vacuum is equal on both sides of the diaphragm, the contact is open, the
solenaid valve (8} is closed, as is the £GR vaive [7); there is tharefore no exbaust gasrecirculation.

Puring acceleration, the vacoum in chamber B drogs, while chamber A is still under the vacuum from the
vacuum switch. This vacuum imbalance on the diaphragm causes the lalter to move and closes the contact,
The solenoid valve {6} is activated, the EGR valve {7} apens, the measured amount of exhaust gasas enters
the inlet manifold {3).
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Assembly diagram of anti-pollution circuit

MTMOA®DE

F

ANTI-POLLUTION SYSTEM
Exhaust gas recirculation

14

a6 964

e il

Ajr intake trunking

Petrol pressure regulator

EGR valve

Additional air valve

Rocker cover

idling speed regulation bypass

G

H
I
J
K
L

- Throttle housing

- AFEl module

- EGR control solenoid valve

- Yacuum chamber

- Differential pressure switch

- Coalant circuit pipe thermovalve
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Special features of the anti-pollution circuit

1 - 15°C thermovalve, colour mark white
Z - 153 *Cthermovalve, colour mark orange
3 - 45°C thermovalve, colaur mark Black

Solenoid valve assambly

Wi,

_|" ‘ i . ”

1 - Salenoid valve

Take-off points on throttle housing

N VT R N Y

3

- Healing pipe

- Heating pige

- Heating pipe

- T-pipe to 15 "¢ thermaovalve {black mark on
throttle housing}

- T-pipe to EGR sal@noid valve {(brown mark on
throttle hausing)

- T-pipe to T-connecter {no calour mark on
throttle howsing)
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special features of B29E for Australia and Switzerland

B29E vehicles intendad for Ausiralia and Switzertand are {j1ted with:

- Anexhaust gas recirculation system;

- Anexhausl air injection system;

A petrol vapour recycling system (see page 14-193),
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Spacial features of B29E for Australia and Switzertand

Vo i k) =

BE 715

Air filter

Pulsair valves

Delay valve

EGR valve

EGR valve control assembly

M B = BN

- Injection computer

- Inlet manifoid

- Exhaust manifold

- Connecting pipe between EGR valve and

exhausl manifald.
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Special features of B29E for Australia and Switzerland {continued)

Exhaust air injection

1 - Pipe from air filter

2 - Aarinjection vaives

3 - Exhaust manifold
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IDENTIEICATION
VEMICLE ENGINE “PARIS-RHONE" CURRENT
TYPE
5290 185 A14N73 100 A
A13NB8S 60 A
A 14N B2 70 A
8292 }7R A 14N 150 75 A
A 14N 140 105 A
8293 ITW A 14N 96 90 A
A 14N 125 105 A
A 14N 76 105 A
A14N 124 105 A
8295 77U A14N 76 105 A
ATdAN124 105 A,
A 14 N 60 90 A
A 14N 96 30 A
A14N 125 105 A
8206 185 A13N B8 60 A
AT3IN171 10 A
B297 J6R AT4ANTS 105 A
A 14 N 140 105 A
A 13N 87 60 A
A13NBE 60 A
8298 77V A 14 N 0 90 A
A 14 N 96 90 A
A 14 N 76 105 A
B29W 185 A1IN 171 70 A
B29A ITW A4 N 76 105 A
298 )T A14N 134 75 A
AT4NTS 105 A
A 14 N 140 105 A
B29E 17T A 14N 64 70 A
A14NE2 70 A
A 14N 134 75 A
A14N TS 105 A
A 14N 140 105 A
B29F 77W A 14N 96 30 A
A1AN 125 105 A,
A14N76 105 A
AlTdN124 105 A
BZ00; 27U ATaN124 105 A
B29H 7R A14N 134 75 A,
AT4ANTS 105 A
A 14N 140 105 A




STARTING - CHARGING
Alternator 'l 6

CHECKING
After 15 minutes’ heating at 13.5 valts.

rpm 80 amps J0 amps 15 amps 90 amps 105 amps

1 250 5 A 124 30 A

3 000 53 A b1 A 6t A 70 A 82 A

& Q00 B0 A JOA 724 90 A 105 A

EXPLODED VIEW

PARIS-RHOMNE

AT4N134-A14N125-A T4 N 150
A14N1A0-A14N 124
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PARIS RHONE A13INB7-A13ING3-A13N17T
AT4NGZ2-A14NG0-A14NB4A

PARISRHONE A14NTF6-ATANTS-A14N96-A14NT3
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OPERATING DIAGRAM

—_ — YT i e e e e— —

87813-2

1 - Condenser 2,2 pF
2 - Regulatar
3 - lgnition switch

4 -Warning light
5 - Diesel rev caunter




STARTING - CHARGING

Alternator 1 6

OPERATION - FALULT-FINDING

These vehictes are fitled wilh alternators with a
built-in regulator and a warping light on the
dashboard, which operates as fallows:

when the ignition is switched on, the warning
fight illuminates; '

- when the engine starts, the warning light goes
Gut;

- if the warning light illuminates again while the
engine is running, this indicates a charging
fault.

FAULT-FINDING

The warning light does nal illuminate when the
ignition is switched on.

Check that the regulatar cannecior is connected.
Check whether the bulb has blown (1o do so,

earth the 6.3 mm connector gin; the bulb shouid
illuminate].

® The warning light illuminates while the engine
IS running:

This indicates a charging fault, the arigin of which
may he:

- alternator belt broken, wiring agen circuit;

- intarnal altermalor damage (rotor, stator,
giodes or brushy);

- regulator fault;

- overcharging.

The customer complains that there is a3 charging
fault and the warning light is warking normally.

If the regulated voltage s below 13.5 ¥, check the
alternatar. The fault may be due:

- to a faulty diode,
- toabroken circuit;

- to carbonisationar wear of the slip ring.

* Checking the voitage

Connect a voitmeter to the battery terminals and
read off the battery voltage.

Start the engine and increase the speed until the
voltmeter needle stabilises at the regulated
voltage.

This voltage should be between 13.5Vand 14 8 V.

Connect the maximum number of consumer units:
the regulated voltage should remain betweean
13.5Vvand 14.B V.

ATTENTION: When arc-welding is carriod out on
the vehicle, the battery and the regulator must be
disconnacted.
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REMOVING-REFITTING

REMOVING

Do not remave a belt using a screwdriver, since
the bell is made of synthetic threads and is liable

to be damared

Disconnect:
- the battery;

~ the electrical |leads.

Lnscrew screw (B) and remove the nut.

Fiom above;

remove the cover plate;

rerngve the bolt {C);

remave 1he alternatlor fixing bolt (B);

remaove the alternator.

REFITTING

After having refitled the alternator, tighten the
belt.

J&5 engine

B4 371

J petrol engine

A 3164




STARTING - CHARGING

Starter 'l 6
IDENTIFICATION
. . Torgque Current
Vehicle Engine Starter {pinion locked} | (pinion locked)
B290 PARIS RHONE D11E1T2 JdaNm BOO A,
j8%
B296 VALED DSR 73 bdaNm 1350 A
8295 27U PARIS RHOMNE J9E 81 0. 8daNm 400 A
8298 FyAY VALED 29 E 100 1.t daNm 600 A
B29E FARIS RHOKWE DAE3SS 1.3daNm 300 A
17T
R79B BOSCH 9000 333114 1.3 dalNm 400 A
PFARIS RHOME C9E /0 0.8 daNm 4] A
B297 JGR PARIS RHONE GO FAas 1 3 dalNm 400 A
BCSCH 9000 333 114 1.3 daNm 400 A
B29H
B292 17R BOSCH q0oD0 333114 1.3 daNm 400 A
B294
B29W JBS VALED DOR73 & daNm 1350 A
B293
5294 ZIW
B79F 77U VALEQ DYE 1D 1.1 daNm a0 A

BR29G




STARTING - CHARGING
Starter

EXPLODED VIEW

DIE VD
DIETT2

.;'

... .
g

DS E &1
D9 E 85
D3 E 100
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EXPLODED VIEW

BOSCH 9000 333 114

PARIS RHONEDSR 73




STARTING - CHARGING

Starter

16

REPAIRING D3R 73

1 18

SPECIFICATION

- Reduced weight and bulk.

- Increased drive power.

- High armature speed {17,000 rpm?},
REMOVING

Remaove:

the assembly bolts (1);

the brush holder fixing nuts (2};

the housing (3);

the washer {4);

the starter field cail and brush holder assembiy

{3).

Remove the positianing plate {B).

ATTENTION:

You must not remove the brush springs {7). In fact,
this type of starter has high-pressure brushes
(force applied: 5.5 daNm} held by springs (7).
Removing these could involve serious risks.

90672

REPLACING THE BRUSHES

It is not possible to replace the brushes (9) aione.
Since the operating temperature around the
brushes is important, the brushes must not be
soldered.

As a result, the brushes are sold assembled an
their plate (8} with the field coils.
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REPAIRING D3R 73

Remove:
the solenoid {18} using the nuts {(11), with its
spring (12);
the reduction gear housing retaining bhaolt (13);
tha armature (14);
the washer (15);
the seal {19};

- the pinion assembly (16) and the control lever
{17),

- The shimwashers {18}

special features

The armature and reduction gear hausing

assembly cannol be removed (pinion bonded to
the armature}.

The pimidan and ring gear assembly cannot be
removed {the ring gear is crimped on to the shatt).

REFITTING THE PINION ASSEMBLY

Refit the shim washers already removed .
Lubricate the pinion assembly,

Refitin the same order as remaving,
Special features

Refitting the field coil and the brushes.

Fit the positioning plate (6] at B

Position VALED tool, part no. 182 144 M*, on the
arrmalure winding and place the field cail and
brush carner plate assembly on the toal. Slide it
into place.

Position the lield coil with respecl to the
positionmg plate (6).

With the brushes in place, remove the tool.

(*] NOTE: Tool to be ordered from VALED.

QU6F2

L A Ny

ey ———
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S0672-1




STARTING - CHARGING

Starter

16

REMOVE-REFIT
PETROL ENGIMNE
REMOVING
Cisconnest the battery.
Disconnect the leads.

Ramove:
- the twa rear fixing bolts;

- the three fixing bolts on the clutch housing;

the starter.

DIESEL ENGINE

REMOVING
Bisconnect the battery
Disconnect 1he |eads.
Remove:
the twe rear fixing baolts;
- the three fixing bolts on the cluteh housing;

the starter.

&7 905

RO 050

REFITTING
Special features

Fit and tighten the three bolts on the clyich
housing.

Harnd tighten the rear fixing baMs on the starter
and on the ¢rankcase.

Tighten the two bolts (C}.

Tighten the two bolis (D).

REFITTING

Special features

Fit and tighten the three fixing boits on the clutch
hausing.

Hand tighten the rear fixing balts on the siarter
and the crankcase.

Tighten the two bolts (E).

Tighten the twe botts (F)



Engine START'NG - CHARG'NG
Z7V and Z7W Starter 1 6

REMOVE-REEIT
REMOVING
Disconmect the batlery.

Remove the ail Tilter.

disconnect the leads.

Remave the three starter fixing bolts.

Take aul the starter,

REFITTING

Fit and tighten the three fixing belts on the clutch
housing.

r

LTI PR

Qv

i

Screw {A) shorter.

J7 0

Special features

Paosition the protective plate in the location on the
clutch housing.




Engine
Z7U

STARTING - CHARGING
Starter

16

REMOVE-REFIT
Disconnect the battery.

- the fixing lug of the il bypass piping to the
madine at (C).

N TR

- The gil bypass plate to the engine block at {D).

Disconnect the leads and release them.

Remove the three starter fixing bolts.

Loosen the front left-hand engine support
bracket and raise the engine so that the starter

an pass through.

Take out the starter.

REFITTING

T ?l}ij

Special features

Position the protective plate in the location on the
clutch housing.

Fit the three fixing boits 10 the housing {screw (A)
the shortest).




Engine
Z7U

STARTING - CHARGING
Starter

16

REMOVE-REFIT

Connect starter terminals (C) and {D].

Refit the bracket.

Check that the bracket is operating correctly and
that it iswell sealed.




IGNITION
Specification

Vehicle Engine Curves Crankshatt
Centrifugal Vacuum position {degrees)
B298 Man. 27V 708 R316 C 78 10t *+ 1
Auts. ZIV 709 R316 D78 10° £ 1°
Autd.(Switzerland) ZIVT 1N R 329 J 11 5t 2°
8 294, Z7W 702 0237202017 10" + 3
Vehicle Engine Curve Housing lype
8 2975%witzeriand 16R 760 RE 020/ RE 220 C-F
B 297 J6R 706/ 16R 707 RE 291 /RE 2437 RE 276 E-F
B 297 DA l6R 762/ J6R 763 RE 201/ RE 001 F
B29B JIT 708 RE 239 F
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1 Engine

AV

=0

AW

<9

Tk

Z Engine

Firingorder: 1-3-4- 2.

TAa10-1

Firing order: 1-6-3-5-2-4.




IGNITION
Transistorised ignition without contact breaker
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COMPOMENTS

The ignition system comprises a distributor with an inductive sensar (A}, an electronic module (B) , a
conventionally designed coil with particular specifications (D}, and twa resistors (C).

o by

Permanent magnet 5 - Seal
- Cail b - Distributorrator
- Rotor 7 - Ignitian harness
8

- ylinder N° 1 firing posilion mark lgnitian triggers {replacing conventional

contacts)




IGNITION
Transistorised ignition without contact breaker
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The tontact breaker has been replaced by a pulse
generator which comprises: D *%
A - Ai}eel rotor which has one blade per 4+ [

cylinder (8 in the RENALULT 25} C - E
B - A magneuccore B =
L - Adetecior coil
- Apermanent magnet
E - Anelectronic module

OGN 1

PRINCIPLE OF OPERATION

The rotation of the roter creates periadic variation of the air gap and therefare a variation in the magnelic
flux. This Lhen generates alternating conirol voitage in the deLector coil.

b

il

1 L LI
. gﬁ_

HIEITE

1) Arotor biade comes nearthe | 2) The rator blade isimmediately |3) The rotar blade maves away from

detector ¢oil. in front of the detector coil. the detector coil,
The control voltage increases The cantral voltage reaches its The contraol voltage suddenly
mare rapidhy. maximum posilive leved. changes direction and reaches its

maximum negative level,

The contral valtage generated in this way is transmitted to the electronic module which;
- interprets the signal receved;

- produces a control Lurrent;

- immediately cuts off this current, to obtain high voltage at the cail output.

The high voitage is distributed to the spark plugs by the rotor (or distributor), asin a distributor with a
contact breaker
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ignition without contact breaker
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17

PRECALTIONS

- Never disconnect the high-voltage lead while the engine is running.

- Any high-voitage lead disconnected while checking an engine function must be earthad.

If these precautions are not taken, the transistorised ignition system may be damaged.

FAULT-FIMDING

The ignition system may be examined for one of
W Feasans:

1) The vehicle will not start
a) Checking test
Switch on the ignition
Remove the distribulor cap.

Disconnect the coil lead on the distributor and
earthit.

Discannect the sutput lead from the ¢gil and
hold it very close to the coil tower,

Quickly move a magnel towards the
distributor winding: this should produce an
electric arc ta the coil tower.

- 19984

If there is no electric are, check Lhe system
companenls.

b) Checking the companents

Checking the resistars:

Connect an chmmeler to the terminals of the 2
resistors; there should be current flow {resistance
1 0.

Checking the coil

Primary circuit:
Connect the ohmmeter to the + hattery and
contact breaker connections. Current should flow.

Secandary circuit:

Connect the ohmmeter 16 the + battery and the
high-voltage output. Current should flow.
(Warning! These resistances are very high)

Checking the distributor

Connect the shimmeter ta the connector terminals.
Current shauld flaw.

Lonnect the chmmeter Lo ene of the two connector
terminals and to the distributor bedy. Current
should not flow.1f it does, there is 5 current laakage.

ATTENTION

Do not use a1est lamp to check the distributor
winding; the current would be 100 great.
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FAULT-FINDING {continued)
¢} Confirming a distributor fault

HFthe distributer is in guestion, the following
check may e carried out;

- Disconnect the connecior from the distributor
and connect the 2 leads ol 3 "TDC sensor” ta
the connecting pins on the electronic module
COnNnNector.

BOG31

- Quickly move a magnet (A} towards the TDC
sersor (P), This should groduce an electric arcin
the coil tower_!f it does, the distnbutor should
be reptaced or rapaired.

2) The vehicle demaonstrates ignition faults
during operation.

If the ignition misfires while the engine is
running, do not replace the eleqironic module
until the foliowing have been checked:

- thespark plugs;

- the high-voltage |eads,

- thelacation of the spark plug caps;

- the distributor;

- lhe cail.

Checking the curves using an oscilloscope.

The contral curve cannot be checked using an
oscilloscope and this voltage cannot be adjusted.

The high-voltage curve can anly be chacked in the
same way as a conventional distnibutoer with contad
breaker.

Connecting to the diagnostic bay

The connection is the same as for conventional
ignition;

simply connect the diagnostic socket.

The dwell percentage cannol be read off or
adjusted.
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REMOVING
Before removing the distributor, iocate:

- the pasition of the distnbutor body with
respect to the cylinder head,

- the position of the distributor rotor with
respect to the ¢ytinder head.

This will make refitting easier and avoid the need
for repositioning.

Discaonnect the battary.
Remaove tha distributar cap.
Disconnect the connactar.

Unscrew the nut and remove the distributor fixing
olate.

Take out the distributor,
NOTE

The inlet manifold has to be removed to gain
access to the distributor.

REFITTING

Refit the distributor in accordance with the
igcations noted during dismantling, then check the
positioning and adjust if necessary.

I there is any doubt cancerning the position of the
distributor, proceed as follows to position
approximately:

-

Place cylinder N* 1 at TDC {right-hand index
marker}

Place the distributor rotar oppesite the |ocating
mark for cylinder N° 1 marked on the hody of
the distributor:

Fit the distributor into its housing, taking into
account the movement of the helicoidal drive
gear and so that the tightening stud fits inte
the sector, enabling the advance point 1o be
adjusted.

(1) - Dustributor rotor

{2) - Cylinder N®1 ignition mark
(3) - Distributor fixing flange.

Than refit the inlet manifold (the seals should
be replaced].
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Removing the distributor

84543

AT

Remove the distributor cap, the distributor roter
and the sealing gasket.

Remove the distributor lead {4).

Remove the circlip {1) and the dished rotor
retaining washer (2).

Remove the rator {3), using 2 screwdrivers as levers.

Remove the circlip under the rotor and remova the
3 fixing bolis from the magnet-coil assembly (S).

Be careful not to lose the rotor taper key,



IGNITION
Transistorised ignition without contact breaker

‘ B298 \

CURVES
Centrifugal Vacuum
Allumeur
| ﬁ-I:JD 1009 2430 1l'rﬂ'Ii“ 131 313 millibprs l
i . _—
| R.316 1 D.78 N
| :
b T - M L
i T !
i 19° e 95
12" -
3
2
=
=
2| o - | oo o d : &
1200 e a8igg ‘efmin 100 250 mm Hg -
Mo ek B2123-1 B82124-1
Allumeur 210 Mateur
&0 1550 2400 ‘rn * l 0 13 190 331 e 524 millibarg
) . H F 3
R.32 J.t |
. '3 g 7oy - 4+ - "f 15
chy -
————— 185
i . :
! |
i _/
|
or P ap— Qrc
15 - IS \
I A
I_ | i
I | .'IJ. o
, -5oh : -10
i I — J
¥ | J o r |
T .E'II:I'I-:I-" AL min 0 86 145 245 00 4DBmm Hg
' Allumaur 160
Motaur
83438 B34
Curves established inengine degrees and engine Curves established in millimetres of marcury or
rpm {for readings taken from engine). millibars, and engine dagrees (for checking with
engine renning).
Curves also established in distributor degrees and
distributor rpem [for checking on the bench). Curves established in millimetres of mercury ar
millibars, and distributor degrees {for checking on
Remember [hat: the bench}.
2 engine degrees = 1 distributor degree
2 engine turns = 1 distributer turn
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CURVES [continued)
Centrifugal
0237402017 Aflfumaur
515 975 15400 2070 300
| | | 1
] rfu''-I"""'---.___________-_-_F
22 — - 1
20 - //fF 10
16 / 'HH; 8
14 ; L 7
r\'-\.,__f
e — f +0.5
1 %{, -0.5
l 1030 1830 3000 4140 EQ00 tf_;.a’min
Moteur S0EE1
Vacuum
0237402017 Allumeyr
200 na 370 4&D mbar
20" [ 10"
10' / / 5'
o' ; o'
T 175 175 178 345 mmHg
Moteur Heb?

o

HI5E3-1

The B 29A is fitted with a breakerless ignition
system with the following special features on the
vacuum capsule control circuit:

+ 4 .
- attemperatures below S5 -z °Cthereis no

vaCUuum agvance corraciion;

- attemperatures above 55 ’2 *¢ and for
throttle valve openings greater than the idling
speed, vacuurm advance correction is activa.
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CHECKING THE AEI MODULE

IDENTIFICATION OF MODULES AND CURVES

MODULETYPES D orE MODULE TYPE F

SRR

FO363-1

IDENTIFICATION OF CURVES

Identification is made using a label stuck 1o the
body of the glecironic computer.

EXAMPLE : EXAMPLE : Advance curve RE 025

Advance curve RE 001

W] 8 1un£En;;ltm1

Renix 0108

0662

WH62
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DESCRIPTION OF CONNECTIONS

DD - LN D W R

MODULETYPE DarE

94491.1

MODULE TYPE For ZD

YaE94-4

+ Supply

Earth

Rev. counter

Sensor coil

Sensor coil

senser screening (for modules D and E)
+ Coil terminal

- Coil terminat

+ Lol conlact

10 -

12 -
13 -

Note:

- Cail ¢ontact

+ Module input

Secandary connection

+ Coil terminal for radio imerierence
condenser

Terminals 9 and 11 are directly connected
inside the module.
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Integral electronic ignition

17

NO IGNITION

FALLT-FINDING

Mo ignitian.

Visuvally check:

- thespark plugs;

- thespark plug leads;

- the distributor cap;

- the high-voltage leads.

Condition of connector contacts Aand B: - disconnect and reconnect the connectors several times:
Clean the terminals if necessary, before replacing any
campaneants,

PRELIMINARY CHECK

Between terminal 13 { + coil supply to the radio interference condenser output) and the earth {ignition on)
check that the voltage is greater than 9.5 volts.



IGNITION
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MODULE D orE

TEST CONDITIONS

FAULT-FINDING {continued)

Connector {A) discannectad
Ignition on
Starter turning

Connector (A) disconnected
Ignition off

Connector {A} discannected
fgnition off

Cennector (A) discannected
Ignition on

Connector {B) disconneted
Ignition off

TESTS FAULT-FINDING
|
adule + su terminal {1 N - ek battery voltage
Modul pply inal (1} Check b y voltag
and vehicle earth {voitmeter) > C +—»- Charge battery
9.5 volts 'a' - Check module supply
| R harness.
GOOD
| |
Terminal (2) connecior earthand | N
' I:vlhitle earﬂ: ° & | Check module garth harness.
chmmeter 0 £} ‘F:;
| R.
OO0
I :
; . N
Coil supply terminals (9} and {11} .
C
ahmmeter 0 £ 5 iﬁ:ie the elactronic
R ' .
| R Check connections between
cail terminals, {7-8) and
GOOD terminals (9-10).
| |
Lead {9) reconnected N If they are still incorrect, mowve
terminal {13) and vehicle earth 3 —» assembiy {A) and (Q); if
{voltmeter) > 9.5 valts R contacls are incarrect, replace
R, terminals and connector [(A)
and electronic maodule.
GOOD
|
SRNSOF resistor :.‘.l Change the magnetic sensor
ierminaits (4) ang (5} o e
chmmeter 200 2 * 500 R
R.
GOGD
{
|F accessibie
. I
Distance between sensar and N .
ﬂjl"ﬁhEE] {With fﬂﬂ'l&f gauge} C Check WhE'ﬂ"I‘EI' the sansor is
! mm + 0.5 0 mounted with shouldered
| F? SCTEwWS,

> If inaccessible

HT leads disconnected, engine
cranking.

Battery voltage 910 105V —p
Battery voltage 10.5to 12V —»

Terminals (#) and {5) |
Flywheel sensor outpul voitage N Check bore of senser
(with valtmeter swiiched 10 C | mounting holes
alternating current) E if still incorrect, replace the
- 150 mV at 800 my/ R SRITSOr.
- 200 mV at 900 mY




IGNITION

Integral electronic ignition 1 7
MODULE D or E FAULT-FINDING [continued)
TEST CONDITIONS TEST FAULT-FENDING

2 identical sensors
oppuosite each other

Block connectars (A) and [(B)
connectad:

HT tead disconnected
Leads {9) and {10} disconnected
Ignition off

Leads {%) and (10} discornnacted
Ignition off

Connector (A) disconnected
Ignition off

Sensor polarity
They should not attract one
another

GOOD

Fit a test bulb {2 W max.)
hetween {3 and {10). At starter
speed, this should flash.

GOCC

HT cail secondary resistance
terminals (M and (T2)
ohmmeter 2000 to 12,000 £

GOOD

HT coil primary resistance
terminals (7} and (B)
ohmmeter (.4to 0.8 5

GO0OD

Rev. counter insulation
terminals {2) and {3)
ohmmeter 20 kil

GOOD

PO E— BN ZT— TROoOnNnZE— TXDmOMZ—

AHONE —

I Replace the magnetic sensor

Change the electronic
module

l

Change the HT coit

T

Repair narness ar rev.
cauntar

No high tension: change electronic module
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MODULE F or ZD

FALULT-FINDING {continued)

TEST CONDITIONS TEST
Conneclor (A} disconnected Module + supply lermimal (1) I.,IJ
Ignition on and vehicle earth .
Starter turning {voltmeter} > 9.5 volts 0
K
! R
GOOD
: ) E I
Connector {A] disconnected Terminal {2} connector earth and |
Ignition off vehicle earth C
ahmmeler O £ g‘
| R.
GOOD
|
: I
Connector {A] distonneciad Coil feed terminals (9) and {11) N
fgnition off ahmmeter @ £ C
0
I R
K.
GOOD
| .
Connector (A) cannecied Terminat {13} N
Ignition on and vehicle earth C
{voltmeter) > 9.5 volts E’
| R.
GOOD
| |
Connecior (B) disconnected Sensor resistance Y
Ignition off Lerminals (4) and (5) C
chmmeter 200 0 * 50 D E
I R.
GOOD
It accessible
1 |
Distance between sensor and M
flywheel {with feeler gauge) C
1mm * 0.5 EHJ
I R.
»  [finaccessibie
I
HT lead disconnected, engine Terminals (4} and {5) ,
running at starter speed. Flywheel sensor output valtage N
(with volimeler switchedto | ¢
alternating current) e
Battery voltage 910 10.5Y —p - 150 my at 800 my i R
Battery voltage 10510 12V —3 - 200 mY at 900 mV ‘R

|

FALULT-FINDING

- Check battery voltage

- Charge Battery

- Check moduwle supply
harness.

" Check moadule earth harness.

Change the electronic

module.

Check connections bétween
——m coil terminals (7-8) andg
terminals (3-10).

" Change the magnetic sensor.

Check whether tha sensor s
maoaunted with shouldered
SCTeWs

Check bore of sensor
—# mounting holes.
If still incarrect, replace the

SENSOr,
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MODULE F or ZD

TEST CONDITIHONS

2 identical sensors
opposite each ovhear

Block connectors (A) and {(B)
connected: coil removed

Cotl removed

Lail removed

Connector (A) disconnected
lgmiticn off

FAULT-FINDING {continued)

TESTS FAULT-FINDING

Sensor palanity
They should not attract ene
anothar

GOOD

Fit a test bulb {2 W max.)
hetween {9) and {10). Atstarter
speed, this should flash.

GOOD
|

HT cail secondary resistance
terminals {7) and {12)
ahmmeter 2000 1o 12,000

: I Replace the magnetic sensor

AIQN2 -

Change the electronic
mogdule

AmOME -

FDOME—

l

GOOD Change the HT coil

!

HT ¢oil grimary rasistance
terminals {7} and [B)
ohmmeter 0.4 10 0.8 {}

|

GOOD

Rev. counter insulation
terminals (2) and {(3)
ohmmeter 20 kL

ADOMNZE —

Repair harness or rev.
counter

AmONE —

GCOD

No high tension: change electranic module




IGNITION
Integral electronic ignition

ALL TYPES OF MODULES: FAULT-FINDING [continued)

DIFFICULT TO START BUT MO INCIDENTS WHEN ENGINE RUNNING

Check visually or with test apparatus: Check HT at starter speed;

- spark plugs - disconnect HT lead at gistributor cap end;

- spark plug teads - place the tead 2 cm away from the engine
- distributer cap ock,

- cail HT lead.

NOTE: DO NOT ALLOW THE HT LEAD TO TOUCH THE ELECTRDNIC MODULE

TEST FAULT-FINDING
|
N Check moduie supply: > 9,5
Activate starter HT spark isreqular +—» € . volts
P 2 G Check battery charging
. E Charge hattery
GOOD ) T

L GOOD

Check: carburation,
mechanical condition,
engine, initial timing.

Measure sensor resistance at
terminals {4} and{5}
ohmmeter: 200 2 * 55 0}
If incorrect, replace it.

1

GOOD
)

If accessible

1

Check distance betwean sensor
and flywheal [with fealer
gauge}: Tmm % 0.5. If
incorract, raplace it

i
» [Tinaccessible
I\

Check flywheel sensar output
veitage: higher than 150 my
[on AC satting}. If incorrect,
replace it

I
GOOD
I

Check flywheel sensor polarity
(2 identical sensors shauld not
attract one ancther).
incorrect, change sensor,

I
GOOD
|

Clean sensitive face of sensor

I
QOO0

Change sensor
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FAULT-FINDING {continued}

CHECKING THE MECHANICAL CONDITION OF THE VACUUM CAPSULE

- Let the engine run steadily at 3000 rpm.
- Disconnect the vacuum hose from the capsule,

Engine speed decreases — NO —p Check condition of vacuum hose
| |
YES GOOD
¥ L
Capsule goord —————— Change glectronic madule
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Description

The RENAULT injection module s programmed
with the ignition advance curves and sends a
central signal (5 volts) to the ignition power
module.

a7y

3-way connector
A+ baitery

B Earth

€ Rev. founter

2-way connector

A Control earth
B Contral signal
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Spark plugs 1 7
VEHICLE | EMNGINE AC CHAMPION | EYQUEM BOSCH Electrade gap {in mm % 0.5)
B29H 17R - 722
17R - 723
17T - 730 CH CLTS 5 b6 YC C 82 LS 0.9
17T - 731
B20E 11T -708
17T - 707
J¥¥-714 53719 ¥C t.9
JIT-T715
17T-732
J7T-733 | €41 CLTS 57 ¥YC(C 0.9
B20R : - S
17T - 208 CRA42 LTS RS 9 ¥C 0.6
B252 J7R - 720
JI7R- 721
FC 62153 1.2
B294 JTR - 726
B297 IRt - 706 (1) |
J6R - 760 5% 279 YC 0.0
J6R - 707
B294 FTW -702 HR & DC 0.6
B293 IIW - 700
ZTW - 701
C 72 LS 0.8
B29F ZIW - 706
ZIW - T07
B295 27U - 702 |
805 LISP 0.85
B29G Z711 - 700
B298 77V - T08
Z7V - 709 REN 9 GY 0.6
Z7V - 711

(1} Seetabel onrocker cover.
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The Ferax 3A computer contrals injection and
ighition.

Diagnostic output is constant and lemporary
faults are starad.

The air and coolant temperatuse sensors are
idenlical - they are of the Bendix negative
temperature coefficient lype {see Manual NI R
{EX

The Hitachi idling speed adjustment valve is fitted
directly Lo the inlet manifold.

The injection cut-oul speed is 6250 rpm.

B292: The injection warning light an the
dashbaard is operational.

B294: The injectian warning hght on the
dashbaoard s nat operational.
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VEHICLE B29G

The Bendix multipoint injection system fitted 1o the Z7U 700 engine has the following special features:

The computer, which controls the imjectian and the ignition. The cartographic advance may be modified by
a pinking deteclor attached to the cylinder block under the fuel pressure regulator. The computer is
located in the engine compartment an the left-hand inner wheel arch, and is protected by a plastic
hausing (beside the canister),

The injection relays are {ocated inside the protective plastic computer hausing.

The caglant and air temperature sensors are of the CTP type (positive temperature coefficient):

#The air sensor is flxed 1o the throttle housing;
#the coolant sensor is fixed to the right of the water pump.

The diagnostic socket is located in the engine compartment, on the left in the scuttle panel.
the computer data is permanently emitted and temporary faults are stored.
The warning light on the dashboard is not operational .

The injection cut-off speed, to prevernt aver-revving is 100 rpm (6300 instantaneous).

NOTES: On computer contrel of the air conditioning system

Depending on the input received by computer channels 30 and 34, the computer controls the aclivation (if
appropriate) of the air conditioning compressar via channel 13.

Neveriheless, this control will only be possilale afier having adjusted the idling speed al least once {for a
few seconds) after starting.

Far example if, after starting, the idling spead is nol used, the injection computer will receive the request
for air conditioning, but will certainly not autherise activation of the compressor.

The computer only authorises campressor coupling approximately 20 seconds after Lhe engine starts.

In order to prevent Lhe engine speed falling when the air condilioning compressar is engaged, the engine
air flow is increased by ihe idling speed adjustment valve approximately 1 second before the Comprassor is
aclivated. This produces a speed which increases from 750 to 900 rpm when the request is made.

Equatly, when tha compressor is disengaged, the air How is reduced hefare disengagement.

If the engine coolant temperature exceeds 115 °C, the computer will not authorise activation of the
COMpPrassor.

Systematic activation of the cooling fan motors at half-speed when the request for air conditioning is
made,
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EMGIME I7T70B8-B 29 B

o} =) O LA o b B -

IMtegrai electronic ignition module.
Cuiferential pressure switch,
Yacuum reserve (EGR valve contral).
Fued pressure regulatar.

Exhaust gas recyching valve (EGR)
Accelerated idbng soleroid valve on bypass.
Air 1low meter.

Aar filler

infet mar fold.

Timed temperature switch.

DAygen sensor

Exhaust mantfoli.

Dnagroslig socke!ls,




INJ "L" INJECTION
Element installation 17

IMJECTHON COMPUTER TACHOMETER INJECTIHON RELAY

“J"”"“}’ ,«H‘.r ;!17

) 06T

YO 3r53

1 - The injection computer is housed in the 1 - The rpm retay 15 allached to a support
passenger compartment, under the glove bracke! petund Lhe barttery.

hox, and i5 allached to a plate.

2 - Altimetnic correclior
FULL LOAD/NO LOAL SWHTCH

B4 Sbd

b amy L —a

4 - Theswitchis atlached to the throtle hausing
{see adjustment special features).
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A) Coolant temperature sensor

B} Accelerated idling solencid valve

C) Air flow meter
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93 043-3

1 - Fuel pressure regulator
2 - Pulse damper

3 - Load potentiometer

& - Throtile housing

5 - Pneumatic gipe 1o absolute pressure sensor
with {3 1.5 mm restriction.

8 - Air Lemperature sensor

7 -

H -

0 -

10-

1t-

12-

Air filler

Idling speed adjustment valve (Hitachi)
Fuel injection gallery

Cruise conlrol capsule (if fitted)
Airinlet pipe |

Petrol vapour recycling pipe (B 294},
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i 1. =

o
T
W .

L, i = o
o __'?r'l.f._?:.-rl'F P-J'F_l'}l:ijn

A

r

-

1 - Airtemperature sensor

2 - Butterfly position polentiometer.
I'III .. .!| I|I|I|
R -
et
[ | H
f el
J
.I'I '
93401

4 - Absolule pressure sensar

5 - Turbochargqung pressure control solenoid valve

L

L

I
L

rose.
)
e §w

== 70,
o

B R el
id-t

1 - Fuel pressure regulator
2 . Pinking detector
3 - Coolant temperatlure sensor.

T -ldling speed adjustment valve.
2 - Butterfly positian potentiometer.
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"L" JETRONIC INJECTION OPERATING WIRING DIAGRAM.
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193} 194 195 | 196 339 340
|
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N ' _m ]
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b ih..rﬁ‘_..ﬁ.ﬁ_ ..-..T._,.n3_.. .Eri-.__"rx&"\_'-t’rixﬂﬁ_. _Mﬁﬁ\_
|44 | 158 . E. | |- g
) R L < o I— | al e i = e JAINE
R R I G O O (TR S R =,
Pl U CP v bl | 22327 ov
| BA ! Ma /VE ‘
]
— | ]
| |
D242 .| |||
i &
; | m
& J : | |
1 T e e KR AL
L = = .
118 8 8 F 120 j ?
P MA I i
. | - ] i
; ] — e
A oo (_r_____g__ﬂ
= MAL A Y .
:t }{E Yn.tmﬂ {:|Z
pa "4 Ba o KO Ny
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“L" JETRONIC INJECTION - KEY - WIRING DIAGRAM

107

120

- Battery.

Injection compuler,

158 - Fullload - no load switch

158

Exhaust gas recycling solenoid valva,

193 to 196 - injectors.

218
22%
313
242
244
339
34D

412

X

Electric fuel pump.

Diaghostic socket (D1 and D2),
Imjection control rpm relay.
Oxygen sensor.

Codlant lemperature sensor.
Cold start injector.

Timed temperature switch_

Accelerated idling solengid valve.

Aar flow meter

Altimetric Ccorrectar.

Timed relay,

Differential pressure switch.

Additional air valve.

lgrition-starter data.

¥ - Mechanical speedometler data.

Z - Rev. counter data.
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DIAGNOSTIC SOCKET

The fuel injection system diagroslic sockets are
located in the engine compartment, right beside
the front right-hand shock absorber turret.

DIAGNOSTIC SOCKET CHANNEL ALLOCATION

Socket D1

1 - Tachometer (electroric ignitian madule)
2 -lgnition + afterignition

3 - Vehicle earth

4 -3tarting {ignetion contact breaker)

5 - Batiery

& - Fuel pump valiage

Diagnostic socket

m D2 B2 094 A,

Sacket D2

1 - Notused

2 - lnlegrating voltage

3 - Notused

4 - Battery{+) from contral retay

5 - Accelerategd idhing sclenoid wvalve
[depending on version)

b Full load switch {huttarfly pasition)

7 vehicle earth

8 Not used

4 Timed temperature switch

10 - Cold startinjector

11 - Notused

12 - Cooiant temperature sensor

13 - Idling speed switch {butterfly position)

14 - Not used

15 - Notused
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CHECKING THE FUEL SUPPLY SYSTEM
s Correct i
Order Check Test conditions Passible causes
result
1 Check the pressure | Remowve the 2 regulatar fixing bolts, Approx 5 har Fuel pump
of the fuel pump Discannect the fuel input pipe from Electrical circuit
(engine stopped) the injector gallery ta the pressure Fuel filter
regulator and connect a pressure
gauge using a T-connector. Shunt
terminals D1-5 and D1-& {srnail
diagnostic socket). Briefly clamp the
return pipe.
2 Check the operation | Use a vacuum pump and send approx. 2.5bar X 0.2 | Pressure requlator
of the pressure 530 mbar Lo the pressure regulalar,
requlater (engimne Run the pump {see check 1).
stoapped]
3 Checs the injectors | Disconnect the injector lead The injectors Injectars
{engine stopped) CONNeCtors. must nat leak
Remaove the injection gallery with the | (slight dampness
injectors and the cold start injectar s permissiile)
Run the fuel pump [see check 1},
q Check the injector Position the injection gallery sa that Each live injector | Injectors
operation {engine each injector can be placed in a should spray.
stopped) conlainer. Run the pump (see check 1) | When the
voltage is
Send 12 volis and earth to each remoyed, there
injector {anly for a briel period). shauld be no
outpul.
5 Check 1the fuel Disconnect the fuel relurn pipe fram | Minimum 1 bitre | Fuel filier
pump delivery the pressura regulater and place itin [ after 30 seconds' | Pressure regutator
a 2litre canlainer. operalicon Fuel pump
Electrical circuit
Run the fuel pump {see check 1}).
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Mote:

The valtage and resistance levels given are nominal levels. The effective value will vary stightly from one piece

of equipment 1o another.

Conditian Check Check points Correct result
1. lgmation on 1 Control relay. Hesistanco between 0 ohm
2. Engine stopped Earth and glectrome B3 and D2-F7
3. Engine coolant temperatura midule @arih
below 287 C.
2 Battery voltage Valtage betwoen
D3-5{+)and %4 (-} 12 vohts {appros |
1. Ignitcn yoltage Woltage hetween
‘ -2 {+jand 1-3 {3 12 volts (approx)
4 Campurer disconnected .
4  Coolanttemperature flesstance between 25 kohms at 20°C
SR NE0r D2-12 and 02-7 220 ghms at AO°C
5. Computer connacted
44, Temperature sensor 1.5 kohms at 20° [
5 lnjectors Resistance batween A and B of 16 ohms (approux }
1he injectar harness connectar
5. Computer disconnected 6. Fuelpump Shunt between Listen for any noese fram the
D1-5 and M -& fuUmp
7. Butterfly contact CHhmmeler be tween Infinte
D213 and D26
Chmmeter betywaen 0 shm
02-7 and B2-13 {cosed throttlel
Ohrameter betwecen
02-7 and B2-& {full throttle) t ohm
1 Starter engaged 8 Coldstart imector
anrd
2. Coolanttemperature bedow | 4% Coolanl timed temperature | Voltage hetwesn 8 ta 12 volts initially then O yoits
25°C swvrleh 3-% and D2-10 after a few seconds. _
Duratlivn variable depending on
Lem peralure.
10. Tachumeter voillage Voltage between Osuillating virltage (pulsesy
D1-1 and D1-3 (-]
t. EAgine running 11. Integrating valtage {uircuit | Voltage between &.B volts (approx ).
apen) D2-2¢+)and D27 () Mote the voltage for check 12
and chock 33,
2. Coolanttemperolure below
25 “C
3. Owygen (O} sensor
temperature below 250 °C
1. Enginespeed voltage 800 + | 12, Integrating voltage {arcut | Yoltage betbweun The voltage cbtained usng
S0 cpm. closed) D2-2{+}and DX-7{- chieck 11 varies by £ 0.5 volis
feg. 6.3 -7.3 valts)
¢. Coolanttemperature above
A0°C.
3. Quygen (O3} sethir
temperature above 250°C
1. Increase engine speed to 12, Fuelimpul cutl off during Voltage between woltage abtained with check 11

3500 rpm and quick ly close
the throttle buttertly

fidling}

deceleration

D2-2 [+ }ared 027 (-]

{eq : approx 6.6 volts)
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DPERATING WIRING DIAGRAM

+12Y G [ +[2Y RPC

3
36
=]
A5
Lo AT T
P IR
| | 1 . g7 Al 2] 1]
193] 1124) [135) [126]
1} 3 4 | :
T d ‘-i" Co :
|
> 21 & lim |7 4 liye [11 L2 L1
- b I ] ! |

el e tsfiaszlilels TaYe Taf s fafale1 11 ‘
astadfa3faz]31 faataaleaforos fas]24) 25t 22 [2 [f2d 14 N |
.ch | ‘
IE+ al g 3+ 24 | 3] E“'.EHL 35 | 1] 2] zal x|
- |
| _ B A I
;'L. I J\ J— J\ A - -'l‘ 14 ri"n.'E
228 + /223 I, las
218 7
"Q: +
—
—®_;._§ 7 53230
120 Computer. 271 Airtemperature sensor.
146 . Anti-pinking sensor. 316 igmuon power madule {MPA)
147 Pressure testing sensor. A Connectars
149 Flywheel sensor. T Diagnostic warning light.
193 to 196 lnjectors. A To flow meter.
218 Petrol pump {engine). B Starter data.
222 Throttie housing polenliometer. C Air conditioning onfoff data
223 Hggulatlng patentiormeter. D Air condilioning - ¢luich data.
225 Diagnastic socket {from above). E Vehicle speed data.
228 ldling speed adjustment solenoid F PAS pressure switch data
valve. G Neutral and Park data (auto. trans.)
236 Pump relay. H E3 equipmeant recagnition earth.
238 Fuel supply relay
244 Coolant temperature sensar. ] Engine rpm bleep {auto. trans )

NB: 3ince wiring diagrams are subject to modification, ptease reter to the electrical technical notes of the
vehicles concerned for more accurate detail.

—_—————. 1 w——p
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The method of fault-finding and use of the XR 25 test box are described in MR INJ R (E), chapter 17

identification number on the
XR 25 centre display

e —

|

O
1
LA

. CHECKS CARRIED OUT Key

{according to reading from XR 25) #

Pressure sensor 01 X I Miltibars

Caolant temperature 02 X Degrees

Air temperature (3 X Degrees

Supply voltage .04 X | Volts

CO potentiometer 05 X | Chms

{; sensor 05 millivolts

Engine speed 06 X | rpm

Turbo pressure RLO 11 Whillises ondds

Idling speed adjustrnent valve RCD 12 X | mseconds %

Pinking detector data 13 X | Mg units

Engine speed vanation 14 X FpIT

Pinking carrectar 15 X | Nounits

Atmospheric pressure corrector 16 X | Millibars

Ko load/full load poatentiometer 17 X | Mo units

reading

vehicle speed 18 X km/h

Turbe pressure correction 20 Milliseconds
MOTE: |
The checks and data described below must be The computer is of the type which stores
carried out using the XR 25, fitted with the lalast temporary faults. The diagnostic output is
cassette and checking chart N® BTA. constant and the diagnostic warning light on the

dashbioard is operational.
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SPECIFICATION CHECK
) Bar Bar graph Digital display
Function to be . Test hox
checked Conditions salection :graph _ Notes
line ne, display
Injection giagnaostic Engine stopged L] [  (——1
position Ignition on £o3 Lg |l P [—1
Lo | | (== xxxX
80.3
L1 : prgsence
code 3 = ini '
= injeclion
L8 . TDC code di fi
L1d : no load fagnostie
Butterfly Engine stopped. #17 %X X X
potentiometer check [ Ignition an
- Noload L1d | | | ——] Ita12
- shght load L1 L | i
- Full load
Lt0 [— 1] | ] min. 225
Checking absolute Engine stogpped. # 01
pressure sensor lgnition on kol
depending on local
baromelric pressure
Checking coalant Engine cold # 02 XXX
temperature sensor
- _s.mpped Ambient
- GRS G temperature ¥ 5°%C
Checking arr Engine cold # 03 XXX
temperature sensor
Etl}li'.l];:.!ed Ambient
ignition on temperature & 5°C
Battery voltage Erging hot # 0d Reading
idiing xxx_]
13.2t014.4
Checking coolant Engine hot # 02 ¥ X K
temperature sensor
- idiing 80°C10110°¢

- after acLivation of
copling fan
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SPECIFICATION CHECK
Bar Bar graph Digital display
Function to be - Testbox | graph Notes
checked Condrtions selection | linge n®. display
Checking CO % and Engine hat, idling # 06
idling speed Mo current XxXxx
adjustment consumer active Idiing speed:
850 1 75 rpm.
Example C.O = 1.810.2%
- glectric fan
- headlights # 12 RC.O. =2831035
- steering lock
Checking idling speed | Engine hot, idling Note speed
with air conditigning
- air conditianing
control on # Oh L14 | [—1 XXX
504 1o 1000 rpm.
Note speed
- COMpPressar # 0b L14 | XXX
activated
%M to 1000 rpm.
Note the min, and
max. levels avar
approx. 10 secands
Checking anti-pinking | Engine hot,
system unicaded #13 L12 1 C XNX
Noise measurement 3500 rpm.
The level must be
above zero and
variakbie
Vehide spead Vehicle moving #18 |UL15 11 X KX

The reaging should
he the vehicle speed
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OPERATING WIRING DIAGRAM

12V R |r +12v ARC

43 E?E

9

wd+ =
I
-l-
:s..l_
1t |

I
._.

wefuiekalafzYelsfalslz]

e
. 35[34 slraarEeE 2] 24l 23| 2e [21]=9] 1
25[ : f}‘\h—_-
.j “":"-HH. M1
| F
1458
q3see

NB: Since wiring diagrams are subject to madification, please refer 10 the electrical technical notes of the
vehicles concerned for more accuraie detail
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KEY:

120 - Computer.

146 - Pinking detector.

147 - Absoluta pressure sensoq.
143 - TDC sensor.

193 10 196 - Injectors.

218 - Fuel pump.

222 - Butterfly potentiometer.

245 - Diagnostic socket.

228 - Idling speed adjustment valve.
236 - Fuel pump reiay.

£38 - Imjectioniecking relay.

242 - Oxygen sensor.

244 - Coolant temperature sensor

272 - Airtemperature sensor.
30 - ignition power module.
A - Data for flow meter.

B - Starter data.

C - Air conditioning On/Off data.

D - Air conditioning magnetic activation data.
E - Speeddata.

F - PAS pressure switch data.

H - E; equipment recegnition earth
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The method of fault-finding and use of the XR 25 1251 box are described in MR INJ R (E), chapter 17.

Identification number on XR 25
centre disptay

| =

i Ty
| ¢ 2
L L
'.-l l ] .-l
CHECKS CARRIED OUT Key
(according to reading on XR 25) #
Pressure sensor 01 X | pMillibars
Coolant temperature 02 X Degrees
Air temperalure 03 X Degrees
Supply voltage 04 X | WValts
CO potentiometer 05 Ohms
O3 5ensar 05 X Mittivalts
Engine spead 06 X | rpm
Turbo pressure RLCO 11 Milliseconds
litling speed adjustment valve RCO 12 X mseconds %
Finking sensor data 13 X | Nounits
Engine speed variation 14 X rom
Pinking correction 15 X | Nounits
Atmospheric pressure correction 16 X | Millibars
Full load/no load potentiometer 17 X Mo units
reading
Vehicle speed 18 X | km/h
Turbo pressure correction 20 Milliseconds
Mixture adjustment correction a5 X | No units
DTE: _ _
e checks and data described below must be The computer is of the type which stores
rried out using the XR 25, fitted with the jatest temporary faults. The diagnaostic output is
issette and checking chart N° 87A. constant and the diagnoastic warning light on the
dashboard i5 operatienal.
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SPEQHCATION CHECK

Bar Bar graph Digital dispiay
Function 1o be Conditions Test bax vaph Remarks
checked selection Ig P ) display
inen
Imjection diagnostic Engine stopped L1 L | —1 X X X X
position Ignition on 103 L8 I [ [——1
110 [ ] [—} b1.3
L13 == I )
L1 : presence 3 = injection
code diagnostic
L8 :TDC code
L10 : no load
L13 : oxygen
SENSOr
Checking hutlerfly Engine stapped #17 XXX X
potentiometer ignition an.
- Nolpad L10 T | —1 4t0 10
- Slight lead L1 i | |
- Full lpad L10 [————1 I 240 = XXX > 155
Checking absolute Engine stopped # 01 % AKX N
Fressure sensofr lgritian on
depending on lacal
baromelric pressure
Checking coolant Engine coid # 02 KKK
temperature sensor
- stopped Ambient
- Ignition an temperatyre t 5°C
Checking air Engine ¢old #03 » X X
Temperature sensor
- sm;_::ped Ambient
- lgnition on temperature * 5°C
Battery voltage Engine hot # 04 Reading
- idling XXx
13.2t0 14.4
Checking caclant Engine hot # 02 % % X
temperature sensor
- idling BO°C to 110°C

- ahter activation of
conling fan
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SPECIFICATION CHECK

Bar Bar graph Siaital disol
Function to be - Testbox | graph igitat display
checked Conditions selaction | linen". display Remarks
Checking idling speed | Engine hot, idling #06 XXX X
adjustment %
No consumaer units ldling speed
active 900 & 50 rpm.
e.g.
- .:.nuling fal'l #12 RCO. =33t038
-  steering lock
Checking idling speed | Engine hot, idling Nate speed
with air conditioning
air conditioning # 06 L14 | ] | XXX
control
compressor 900 = 50 rpm.
activated
Note min. and rmax.
levels over approx
10 seconds
Anti-pinking systam Engine hot,
check unicaded #1313 L1z |l ] | XXX
Noise measurement 3600 rpm
The reading should
be above zero and
variable
, XXX
Vehicle speed Vehicle moving # 18 L15 [ |
The reading should
be the vehicle speed
ignition power Open circuit when L7 |[=—1 L

module

starter activated
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Oxygen sensor voltage (or lambxla sensor)

Reading # 05 on XR 25 test box: the reading represents the valtage supplied to the computer by the
oxygen sensor and is expressed in valts. {In fact, the value varies between 0 and 1000 millivolts.)

When the engine is running, the valtage reading shoutd fiuctuate rapidly between 200 * 100 mV {lean

mixture) and 700+ 50 mV {rich mixture) and vice versa. (The smaller the max./min. variation, the poorer
the sensor data.)

Mixture correction (reading# 35 on the XR 25)

The reading at # 35 on the XR 25 represents the mixture correction made by the computer, depending
on the richness of the mixture as perceived by the oxygen sensor. (The oxygen sensor analyses the oxygen
content of the exhaust gases as a direct result of the richness of the mixture.)

Wwith a maximum of 255 and a minimum of 0, the mixture correction value normally fluctuates at aroung
128.

- Value belew 128:  Mixture should be leaner

- Value above 128;: Mixture should ke richer.

Mixture adjustment {or closed loop)

When the engine is started, the computer does not immediately take into acceunt the voltage supplied
by the axygen sensor (timed starth - the system is said to be in "open loop“(# 35 = 128}

During idling, when the coolant temperature reaches 75 - 80 °C, the system (if in the closed loop
condition: after timed start) will remain closed for 15 seconds, while the computer notes the mixture
correction values applieg as required by the engine and calculates an average correction value,

The system then “open loops”, maintaining this average value untit the next closure {loss of no load,
acceleration, etc. ).

Drue ta the strategies of this type of motarisation, the oxygen sensor should be checked while the engine
is hot and at a stabilised engine speed of 1500 - 2000 rpm {after timad sLarting},
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OXYGEN SENSOR FAULT-FINDING {lambda sensor}
IV - "Openloop”™

The operating phases during which the computer takes no account of the voliage level supplied by the
QRYQEN S2NS0r 2re:

- Engine activation: # 35 = 128 {timed starting = oxygen sensor heating time).

ldling, above 75 - 80 °C (after the 15 seconds of ¢losed loop); # 35 = fixed value “learned” during the
closure tima,

- Sharp acceleration # 35 = fixed value (178)
Sharp deceleration # 15 = 128

Qxygen sensor failure # 35 = 128

V - Sensor failure and downgraded mode

If the axygen sensar is faulty (# 05 fluctuates very weakly or not at all) during the closed |gop phase, the
Computer generales several consecutive corrections.

After approximately ten corrections (# 3% goes from 128 to 255}, the computer declares the sensor faulty
and enters downgraded mode, in other words “apen lgop®; # 35 = 128 irrespective of the operating
phase (except full load), the right-hand bar graph of line 12 an the XR 25 changes status permanently
until the next lime the ignition is switched off,
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CHECK CARRIED QUT USING CASSETTE N° 8 OR LATER

Function to be
checked

Conditiogns

Bar

graph
ling n”

Bar graph

dispiay

Test box
selection

Digital display

Remarks

Oxygen sensor
operation

Engine hot after
cooling fan
triggered twice

Spead stabilised at
approximately 1500
1o 2000 rpm.

Downgraded mode
sensor failure, leads
cui, sensor
disconnected

Fauity oxyvgen
sensor operation

L13

S —

o o =

e M e e e e e

# 05

# 33

# 35

# 35

XXX X

XXXX : The
voltage value
fluctuates around
450 mV/

min: 20 ta 100 my
max: 804 10 900
Y

{approximate
readings)

XXX X

The value fluctu-
ates around 128

——— e — e T E O A Wk e e

The value is fixed

XXX X

XXX = 128

——EeEE-a - - — — — — ——

XAXX . Value
fuctuates weakly
and/or slowly.
Small max/min
variation

XXX X

AXXXX ; The value is
close ta 0 or 255,
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INJECTION CIRCIHT OPERATING DIAGRAM

-y
-

426

i E

M 2

7188 Aoc
shils] 1" %

126

932 883

NB. Since wiring diagrams are subject to modifications, please refer to the electrical technical notes for the

vehicles concerned.
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INJECTION CIRCUIT WIRING DIAGRAM KEY

120 - Computer.

136 - Pinking detector.

147 - Absolute Pressure sensor.

149 - TDC sensor.

169 - Fuel vapour recycling solenaid vaive.

193 to 198 - Injectors.
218

Fuel pumg.

222 - Threttle potentiometer.

225 - Diagnostic sacket.

236 - Fuel pump relay.

238 - Injection locking relay.

242 - Oxygen sensor.

244 - Coolant temperature sensor.
272 - Air temperature sensor.

310 - Ignition power module.

341 - ldling speed adjustment valve.
342 - Turbosafety pressure switch.

426 - Turbacircuit opening control solengid valve.

A - Flow meter signal

8 - Starterdata.

C - Air conditioning request data {On/O1if}.
D - Data:

* air conditioning (pressure switch - thermostat)
* power-assisted steering (pressure switch)

E - Vehicie speed data.

F - Air conditioning compressor engaging authorisation.
G - Anti-parcolation relay pick-up.

NOTE:

The selection of data (air conditioning or power-assisted steering pressure switch) in channel 34 of the
computer is made possible by twa diode units. These are housed near the absolute pressure sensor and are
green. Their configuration is identical to that of a relay.
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ALLOCATION OF HAGNOSTIC SOCKET TERMINALS

L
—

€090
EEI©

B2113

- Notused.

- Earth.

- Pratection bar.

- Not connected.

Variable assistance power stearing data.
-+ 12 volts before ignition.

- Notused.

- lnjection warning light on dashhoard.
- |Injection infermation fram computer.
10 - Diagnostic selection.

11 - Memory seat data al diagnostic socket.
12 - Memary seat diagnostic selection data.

D Q0 =t N U i L RS ok
1

Note:

There is no shunt in Lhe diagrostic socket cover
and therefore no link between the injection
camputer and the dashboard warning light.
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The XR 25 test box, specially developed for a
MICroprocassor system, is connected to the

diagnostic socket.

This test box enables rapid checking and repair
and provides information on the status of the
computer and it3 geripheral equipment {See Inj. R

{E}}-

XR 25 test bhox

o2 8

If the glectrical continuities require ¢hecking as a
result ol the data supplied by the XR 25, by
connecting bornier M5 1048 instead of the
Injection computer CoNnEctor, easier access can be
provided 1o the terminals of the various contacts.

Attention: A canpection error cauld cause
damage to the injection ¢ircuit camponents.

M.5. 1048 Bornier

1

10

[
;
2y
& &1 #5 @7 BT B &3 P P
- ®2 81 @6 @9 B0 912 S G5 @
20: W B B B P2 §239 B 1 $s, 2B
L e 22 B2 @ P2t $ Paz S |@
11|

4 21 5 24 7 26 a

aana

(Tha MS 1048 comprises a 35-channel base an a
printed circuit board covered wilh 35 copper-
plated surfaces, numbered from 1 1o 35.}

Note: Any cperations olher than those involving
the XR 25, such as shunting electrical terminals or
checking using the voltmeter, are prohibited
when the computer is connected.
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The fauit-finding method and the use of Lhe XR 25 test box are described in MR Injection R {E) chapter 17.

Identification coude ¢

Identification number reading on

XR 25 centre display

4=

CHECKS CARRIED OUT Key Measuring
faccording to n® read from XR 25}

¥ units
Pressure sensor 01 A | Millibar
Coolant temperature 0z X Dagrees
Air termperature 03 * | Degrees
Supply voltage o4 X | Volts
CO Potentiometer a5 Ohms
0, sanser 05 X | Millivalts
Engine speed 06 X |rgm
Turbo pressure RCO 11 X | Millisec.
Idling speed adjustment valve RCO 12 X Milisec,
Finking detector data 13 X [ Nounits
Engine speed variation 14 X | rpm
Pinking corrector 15 X { Nounits
Atmoaspheric pressure correction 16 X | pillibar
Full load/ne load pot. value 17 X Mo units
Vehicle speed 18 X 1kmfh
Turbo prassure correction 20 X | Millisec,
Mixture correction 35 X Mo units
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INJECTION CONFORMITY CHECK
TEST VEHICLE STATIONARY

Function to be " . o Bar graph XR 25 Centre qiiplay
chacked Conditions Line n ‘ ‘ reading
display selection Remarks
Assembly of idling Engine stopped Flow towards
speed adjustment Visual check manifold in
vilve direction shown by
arrow on body of
vatve
Location of injection | Enging stopped L1 f | —1
diagnostic lanition on L8 L | [—— ] xxx3
Key DO3 Li0 | ] [=———1 xxx = 107
L13 | | | I
L1 : present ¢ode
LB : TDC code d = injection
L0 na load diagnostic
switch
L13 : presence of
OXyqgen Sensar
Coolant Engine stopped
temperature sensor  + and cold 15 [ | | i # 02 Ambient
Ignition on temperature * 5°C
Airtemperature Engine stopped ]
sensor and cold Ld l I ] #03 Ambient
ignition on temperature + 5%C
Absolule pressure Engine stopped depending on local
Sensor o L7 | 1 i # 01 barometric pressure
Ignition on 950 < X < 1050 mb
Checking the Engine stopped.
butterfly ignItion on. XXX
potentiometer Positions:
no load L10 | | [~——] #17 7 <X =13
- partigl load Li¢ L | 1 i #17 X increases
- full load L10 [~——1 ] ] #17 225 < X <252
Turbacharging Engine stopped.
pressure control Igniticn on. XXX X
valve {cyclic opening
ratio) no ioad vaive shuts #11 X =238
- fullload #1 X = 8338
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CHECKING INJECTION CONFORMITY
TEST VEHICLE STATIONARY
Function to be . . o Bar graph xR 1_5 Centre l:!l!plﬂ:f
checkad Conditions Ling n . selection reading
display Remarks
Coalant Engine dhing after
temperature senser | cooling fan LN | I #02 XX
triggered once X = B)°Cto
1040 °C
Air temperature Engineicling
SENSOr L4 E ]! I #03 KX X
Temperature
higher than
amhient
temperature
Battery voltage Engine idling
#04 XXX
X=315Vio
145 V
Engine idling Engine idling and Idling speed # 06 XK X
hot.
No consumer units 700 = X =800 rpm
connected [see
special features of RCO #12 i3I = X = 3.7
accelerator control
adjustment)
tdling speed with air | Activate air Accelerated idlin
conditioning conditioning L14 ] | | # 0o speed E
Air canditioning =950 * 100 rpm
operating. - '
Compressor
deactivated.
L14 1 | 1 |
Air conditioning
operaung.
Compressor
activated.
Manifoid pressure Engine hot, idiing * % ¥
#01
Mo consumer units. 350 < X <450 mb
Power-assisted Engine hot, idiing.
steering pressure Steering locked {air X
switch, canditioning Lia | i=—3 | | # 06
deactivated). X = 900 £ 100 rpm.
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CHECKING INJECTVYON CONFORMITY
TEST VEHICLE STATIOMARY

i : Bar graph ¥R 25 Centre display
Fu"i:‘-;“: :E be Canditions Line n® reading
chec display selection Remarks
Vehicle speed Vehicle moving X X X
L15 | [ ; # 18
X = counter speed
Pinking delector Full load from 2000 _
10 4000 rpm in dth. L12 { 1 1 | #12 X XX
X = not zero and
variabie
# 15 X<3
Turbocharging Full icad from 2000
pressure adjustment | to 4000 rpm in 4th. - #01 XX
Max. pressure X = 1950 mb
Max. pressure 1860 < X <1920 mb
level at
N > 3500 rpm.
{same conditions) # 20 d < X<23
Oxygen sensor Engine hat I
Vehicle moving at L13 [—=1 1 | #05 XX
between 30 - 30 Value constantly
mph (50 - 80 km/h) varies between
In 3[d {stabilised approximately 50 -
engine speed) 900 mvoit
max-min > 540 my
# 35 20 < X < 230
Far 113 L | 1 |
with #05 Value varies slightly
andior # 35 X =128

therefore oxygen sensor failure
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READING # 35: MIXTURE ADJJSTMENT

Depending on the voltage supplied by the oxygen sensor {which varies hetween approximateiy 50 - 900 mV),
the computer corrects the injection time {in fact, it influences airpetrgl metering) sa as Lo stay as close as
possible to mixture richness 1.

(Apart from special cases. cold starting, delay after starting, full ioad deceleration, sensar failure )

The value read at D03, # 35 {XR 25) represents the mixture correction made by the computer.

With a minimum of 0 and a maximum of 255, the correction value normatly fluctuates at around 128

Mixture correction around 128 to 255 represents a richer fuel mixture, while 120 to O represents a leaner fuel
mixture [compared ta mixture richness 1},

Value 128 is also the value shawn by the computer when the oxygen senser is faulty.

Te sum up, during checks using the XR 25, # 95 should show the regular movement from lean to rich and # 35
the reqular fluctuations around 128 {see test conditions in the confarmity check),
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REMARKS CONCERNING CHECKING USING THE XR 25

1 - Must always be illurninated, engine stopped or
runring.

2 - Always extinguished,

2 - ForbL3illuminated anright and #17 = 128,
Potentiometer failure,

4 - Forldilluminated onright ---> SC fault.
For L4 illuminated on left - > OC fault.

5 - ForLSilluminated on right —- > 5C fauht.
For LS Hluminated an left - > O fault.

7 - For L7 Hluminated on right --- > sensor failure.

8 - Extinguishes when starter activated.
If iluminated on teft; connection reversed.

10 - See conformity check.

11 - Sensor target fault,

12 - llluminated on right: sensor failure,

13 - liluminated on right: sensor failure.

14 - With air conditioning activated:
® lumirated onright: compressor deactivated
# |[lluminated on left and right: compressor

activated,

15 - illuminated on right: sensor failure and # 18 =
0

5C - Shortarcuit.

OC - Opencircuit.

Remark:
The {eft-hand bar graph of line 14 shows that the

power assisted steering pressure switch is working
{air conditigning stopped) (see canfarmity check).

Naote:
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* Dep WP et condilions .

Far further information on certain elfements of the injection circuit, please refer to MR INJ "R (E}.
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COMPUTER OUTPUT ALLOCATION

The marks of the connector pin far the elecironic
module leads are shown in the injection system
wiring diagram. They are not marked on the
CONNBCLOr.

"_‘“f! L] )
| au[7aq2a] 1o s ra] o [ar [rn] o] T
L |'-1|1:|1l[_|i11[|[.11u[=.]||:IzI|] J

B2 064
Elaztronic module cannector
1 - Enginespeed vollage.
Z2 - Butterfly switchidling contact.
3 - Butierfly switch full loac contact.
4 . Ignition switch (starting).
5 - Vehicle earth (supply mark).
6 - Notused
¥ - Flow meter qutput voltage.
8 - Fow meterinput voltage.
9 - Battery voltage.
10 - Coolant timed temperature switch.
11 - Notused.
12 - Injectors 1, 2, 3 and 4 (injection pulses).
13 - Vehide earth for injectars.
14 - Notused.
15 - Notused.
16 - Mot used.
17 - Not used.
18 - Notused.
3 = Not used.
20 - Oxygen sensor{02),
21 - Notused.
22 - Qutput for diagnostic socket (intagration
voltage).
23 - Notused.
24 - Notused.

25 . Vehide earth.

ELECTRICAL CHECKS ON INJECTION CONTROL
RPM RELAY

1 - Ignitien switch (starting).

2 - Battery voitage

3 - Vehicle earth.

4 - Pulse speed voltage or AEI

S - Fuel pump.

6 - lgmtion [elactronic ignition module + after
ignitian).

8 - Battery voltage after relay.

Cantrol relay connector

———1 |

ﬂﬁ=5- ﬂ4

|03 2 o]

82 06%

ALTIMETRIC CORRECTOR CHECKS (altitude 100
metres)

Engine hot and idling
Dxygen sensar primed.

- Measure the integrating voltage between
terminals D2-2 and D2-T (adjustment voltage
value, see method on page 17-57)

- Disconnect the altimetric corrector; the
integrating voltage should not change.

If it does:

- Check electricai harness;

- Check altimetric corrector.
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INTEGRATION VOLTAGE

The adjustment of the integration voltage
enabies the injection mapping to be recentred so
that micture correction, depending on the oxygen
senser voltage, can be carmed out under the
correct canditions.

This adjusiment should be carried out after:

- replacing the flow meter;

- overhauling the engine;

- replacing the engine.

Furthermore, care should be taken to ensure that

there is no air leak between the flow meter and
the inlet manifold or at the additional air valve.

Adjusting the integration voltage

H1070

-

After removing the tamperproaf cap (A}, the air
flow meter bypass adjustment screw can be
turned.




‘ INJ llLll \

Checking-adjusting

INJECTION

17

Adjusting the integration voitage {continued)

Disconnect the connector from the oxygen sensor
ieads {03).

Connect a voltmeter to the diagnostic seckets (D?-

2 and DZ-7). Note the voltage. it should be
approximately 6 - 7 voits.
4 'i’ f B
5 “‘1,““-.'u|u 1l h,,”{“l a
a il
w 74
o 2,
i 1.,3 "a 7
& o
™~ TENSION
Riche Fauvre
330764

Reconnect the oxygen {0;) sensor lead
connectors.

Waitch the voltmeter and adjust the bypass screw
to achieve the voltage obtained above + 0.5 volts
{needle fluctuation).

Note:

Incarrect adjustment of the bypass screw coutd
cause the voltage to vary by 13 volts,

After adjusting the bypass screw, check the idfing
speed and adjust if necessary. Replace the

tamperproof cap,

Checking the data return function

Condition: integration voltage approximately 12
volts {mixture too lean).

Cause:

- Oz sensor short circuited;

- Ajir not maeasured (air leak);

- Ailtimetric corrector.

Condition: integration voltage approximately
zero {mixture too rich)

Causes:
- Temperature sensor faulty or not connected;

- Flow meter faulty.

Condition: integration voltage indicates an open
circuit {(needie does not move)

Causes:
- Q3 sensor is pot connected;
- Lead cut {circuit open).

a
2 W LAh]
o
o ‘.
0. & . d
ot L
TENSIOM f
Hiche Pauvre
BIDIERE
4 * ¥
: "“'l"““'luhrlliliu,r'lf" 13
’P}#‘l\l it
-] d
e TENSION
RICHE L PAUVRE
/ a2 073 A
PLLLY i L1}
Jh "ML, pr,'
N “& Ir
TENSION
RICHE PAUVRE
R2G73A
|hu|-l T “”i'
H
\})ﬁ %‘kv N
TEHNSON
RICHE PALIVHE
j 82073 C
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Adjusting the full load/no {oad switch

Using an ehmmeter, a sat of feeler gauges ang an
angle gauge (if the madule has been removed],
¢heck the position and correct aperation of the
fol lowing switches:

A idling: nolcad (butterfly opening less than 1%);

B Partial load: tiytterfly opening greater than 1 °
{0.25 mm feeier gauge on bullerfly stop);

C Full load: {butterfly gopening greater than 66 %
4.

. Resistance between terminals in
Butterfly ohms (02}
opening
Z2and 18 18and 3
A 0 infirte
infinite infinite
C infinite 0

239591

Checking the accelerated idling solenoid valve
Ciscennect the solenotkd valve leads (1),
Swiich on the engine and allow it toidle.

Directly supply 12 V to the solenoid valve and
earth it. The enging speed should increase.

Checking the accelerated idling solenaid valve
power supply

Connect a test lamp to the two solenoid valve
input leads {1).

- Activate the starter; the lamp should be
illuminated while the starter is activated and
should remain illuminated for approximately 3
seconds after the end of the starter activation
period (timed by Lhe timed relay).
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Checking the resistance of the additional air valve

With the assembly at a Lemperature of
approximately 20 °C, the electrical wiring
connector and the air pipes disconnected, check
the interior of the air input and output to make
sure that the diaphragm is partially cpen (visual
check).

Use the test leads 1o connect the air valve heater
resistor directly to the battery.

After approximately 10 minutes, the diaphragm
should be completely closed.

If it does not close, chack the internal resistance
{49 1),

Otherwise, replace the air valve.

Checking the additiona! air valve wiring harness
The engine must be cold.
Cannect a test lamp ta the connectior terminals.

Start the enging. The tesl lamp should illuminate.

+

B2 217

Checking the coclant sensor

Remove the sensor and replace it by a plug so as
not to loose any coolanl.

Using an ohmmeter, measure the sensor's
resistance as a function of the temperature, after
atiowing the temperature to stakilise for at feast

Ba 147 10 minutes.
ER-IL
Please refar to the table below
Temparature | + 20 £ 1°C ! + BOx1°C
Resistance | 21to 2.9 kohms i 250 to 390 ohms
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Checking the timed temperature switch

The nominal values of the timed temperature
switch are marked on the side of the harrel, for
example 35 ° (B (B 35°C).

Check the reésistance values between the pins (W
and G) of the temperature switch and the earth
for coolant temperatures below 30 °C and higher

than 40 *C.

RE GE2

A2 554

Please reler 1o the t1able belaw.

Resistance measured between

Tvle t‘::nﬂ :‘::E?; Pin G and earth
" helnu\? above {moduie) Pirr W and Pin G and
earth {module) pin W
15* L/ 85 + 30°C 25 1o 40 ohms y 25 to 40 ohms
# 40°C 50 to 80 ohms 100 to 160 chims 58 to BO ohms
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ADJUSTING THE IDLING BYPASS

33043-3

Connect the XR 25 fitted with the latest adition
cassette {engine hot and idting}.

Key D03 # 12 and note the value on the centre
display.

if the value reading is higher than the maximum
value permitted by the conformity check:

- Clean the thrattle housing;

- Atlempt to reach the minimum correction
value by unscrewing screw (A) until the idling
speed increases (when the vaive closes
completely - RCO minimum reading).

Then rescrew the screw o as to increase the
minimum value reading 1o 4-5%.

Example:
Minimum value reading = 30.4%; adjust to 35%.

If the value read off at # 17 is below the minimum
permitied value, check and repair the air leak or
sticking accelerator cable, as approgriate.
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ADJUSTING THE LOAD POTENTIOMETER
Use the XR 25 test box, fitted with the |atest version of the cassette.
The ignitian should be on with the engine stopped.

Enter DO3, # 17 and note the values an the centre display.

No load position:
B292: Valuebetwsen3and 12
B294: Valuebetweendand 10
Intermediate position:
The value increases
value between 20 and 190.
Full load position:
B292; 2Z5minimum
8294 24010 255
Adjust the position of the potentiometer $a that, in the no load position, the value falls in the middle of the
range ¢f values given (for B 282 and B 294 adjust 1o 7 in no laad position).
When making this adjustment, ignore bar graph 10 R.
- Tightern the patenticrmeter fixing bolts,

- %witch the ignition off and then back on.

- Check for the presence of the correct values at # 17 and for the presence of the bar graphs.
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OXYGEN SENSOR

The axygen sensor is fitted immediately inside the
catalytic converter intet.

It is of the heated type and the 3-channel
connectoris fitted to the gearbox.

When removing-refitting the sensor, Lake care to:
Clean the threads on the exhaust pipe;

- Apply anti-seize grease (Molykate CU7439} 1o
the sensor threads only;

Tighten the sensor to torque 2.7 - 3.4 daNm;

Click the electrical connector correclly inte
place;

- Refit the protective shield {<lipped) correcily

on to the sensar,
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IDLING SPEED ADFJSTMENT VALVE

The idling speed adjustment valve can be checked
in three different ways.

T 71 .77, [ S0 93403

INPUT CHECK - ENGINE RUNMING
1 - Visual check:

If the idling adjustment is correct, by disconnecting the air input pipe {A) to the valve, it is possible to
check that.

- the valve closes if an air leak is created in the inlet manifaid;
- thevalve opensif the air pipe {B) between the valve and the manifold is clamped.
(In order to check visually the rotation of the valve spool, it may be necessary on ¢ertain models to remove the
valve from its mounting.)
CHECKING THE VALVE INPUT - ENGINE RUNNING
2 - Electrical check {using the XR 25]
2.1 - Voltage check

Test lead connected at “Vin"“.
Enter V (vol1s).

Raise the rubber protector on the valve connector.

— Onterminal 4:
The voltage observed = battery voltage.

— Qnterminals 3 and 5:
The voltage observed varies constantly fetween 0 and battery voltage.
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CHECKING THE VALVE INPUT - ENGINE RUNNING {continued)
2.2 - idiing speed control valve sequential earthing time vatue readings

Cantrol point connected at “Vin".
Enter G.0 (pulse detector functign).

Raise the rubiber protector from the valve connector.

— 0Onterminal 3:
The sequential time noled must be approximately 3.7 1 03 ms (engine hot and idling).

— Onterminal 5:
The sequential time noted musl be approximately 6,3 2 04 ms {engine hal and idling).

Concept of sequential earthing time:

since the valve is composed of two windings with apposing magnetic fields, the balance position
ef the air passage spool is obtained by earthing each of the two windings for a retatively long or
short time.

(Channel 4 permanently receives + battery.)
This tirme is therefore called sequential earthing time and is expressed in milliseconds.

The tatat sequential earthing time must be 10 ms {result olitained by adding the values obtained
from terminals 3 and 5 of the valve),

3 - Checking idling RCO using the XR 25 test box
Enter the code DO3; # 12
The RCO valve control values can therefore be read off an the XR 25 cenire display.

The vaiue read off varies constantly around the nominal vatue ¥ 0.2 ms when idling adjustment is
active.

The cyclic opening ratio (RCO) in fact represents the valve opening percentage compared to the
maximum possible opening.

Example of a reading using the XR 25 # 12

Engine stepped . Engine idling, Engine idling + inlet
Ignition on Engine idling lights and heating on manifoid air leak
8.2 ms 3.5ms 3.8ms 3.2ms
{or B2%40) {or 35%) {or 38%}) {or 32%)

The minimum RCQ represents the maximum closure of the valve controlled by the computer.
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CHECKING THE VALVE INPUT - ENGINE RUNMNING {continued)

As a general rule:

The minimum RCO varies mainly a5 a function of:
- the ¢oolant temperature;

- the lype of adjustment.

This can be achieved immediately by ereating a farge air leak {increasing Lthe speed which the valve will try
to compensate] or by adjusting the throttle housing bypass (see method).

Remark :

if the idling speed adjustment is not correct, the presence of values at # 12 does not mean that the
computer is not at fault.

Inputs.
- Engine speed
- Coolant temp.
- Naload
_____ injgction computer
|
1
1
R . ]
Calculation of Idle adjustment valve 3
R.CO. i Control d
[
fidle adjustment valve} circult :
; :
| ]
___________ Nl S R |
1
¥
XR 25

ldle adjustment valve
testbox ; # 12

In fact, il may be that the contral circuit is damaged. In this case, the ¢computer no langer controls the
valve and, using the pulse detector, there are no vatues at terminals (3) or {b) of the valve connector.

The XR 25 Lakes the values of # 12 at the calculation stage and values are still obtainad from the XR 25.

{This type of abnormality mainly occurs when the valve windings are short circuited )
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ADJUSTING THE LOAD POTENTIOMETER Adjustment procedure
Use the XR 25 fitted with the latest version - Potentiometer slightly loosenad,;
cassette.

- Enter DO3; # 17 on the XR 25;
lgrition on, engine stopped.
- Adjust the polentigmeter s¢ that the value

Enter D03 # 17 and note the values on the centre shown on the XR 25 is approximately in the
display. centre of the range of values given {e.g. values
piven from 7 16 13; adjust te 10).
Pasition A:
Ignore bar graph 10 D.
Idling.
The value must be between 7 and 13, - Tighten the fixing bolts;

Bargraph PL illuminated.
- Switch the ignition off then on;

Position B:

- Then check, at no {oad, that # 17 is correctly
Partial load. adjusted and that bar graph 10 D is present.
Value between 20 and 190.
(Bar graghs extinguished.) Crepress the accalerator two or three times and

check ils relurn 1o the no load position and the

Position C: full load value.
Full load.
The value must be between 225 and 252 NOTE:

Bar graph PFilluminated.
If the value shown at # 17 is 12B and bar graph
line 3 is illuminalad, a fault has been detected.

Check the potentiometer, the setting and its
mounting on Lhe thrattle housing.

Precaution:;

Far the check to be correctly carrted cut the values
at # 17 for no load and full ioad should Ge read
off while depressing the accelerator pedal rather
than activating the contral in the engine
compartment.

Before adjusting the potentiomeier, make sure
that the accelerator control is correctly adjusted.
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ADIUSTING THE IDLING BYPASS
Connect the XR 25 fitted with the latest versian cassetle.
The check is to be carried out with Lhe engine hot, coclant temperature = 85 75 °C
Enter DOJ # 12 and nole 1the value shown on Lhe centre display.
_ H1the value shown is greater than the maximum value permitied by the conformity check:
® Clean the throttle housing, check the injectors and the ignition.
® Find the minimum correction value by unscrewing screw (A} until the idling speed increases {"RCO
mini” s abtained),

Then tighten this scréw ta increase the value by 0.2 - 0.3 ms.

For example: "RCA mini* value = 3.23 ms: adjust 1o 3.4 ms.

E

1 - Opening providing access Lo the bypass
adjusiment screw.

- |f the value shown at # 12 is lower than the minimum permissible value, check and rectify any air leaks and
check whether the accelerator cable or control on the throttle housing is obstrucled {see page 17-72:
Adjusting the accelerator conltrol).

- Check:

athe canister bleed solenoid valve closure;

ethe canformity of the throttle housing;

#the electrical connections of the idling speed adjustment valve,
sthe ahsence of a fault in the butterfly potentiometer circuit.
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COOLANT TEMPERATURE SENSOR

Sensor specification {1)

{Positive temperature coefficient)

AIR TEMPERATLURE SENSOR
Sensar specification

{FPositive temperature coefficient)

Temperature °C | 20 + 1 80 + 1 90 * 1 Temperature °C g+ 1 20 & 1 40 t 1
283 383 403 254 FLE; 315
Resistance £ to s} to Resislance £ Lo to 10
297 397 417 2b6 297 320

8799
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REMOVING-REFITFING THE OXYGEN SENSOR

The sensar is lacated on the bend of the exhaust
downppe al the turbocharger output.

R 1

Removing

Disconnect the electrical harness connector.
Unscrew the sensor and its support bracket at the
turbecharger autput and clean the threads.
Refitting

Cnly apply anti-seize grease (high-temperature)
10 the oaygen sensor thread. Screw in the sensor

by hand, then tighten to torque 2.7 to 3.4 daNm.

Reconnect the alectrical harness Cconnector.

Remark:

The sensor leads cannot be spliced or welded.
If thesa leads are cut, replace the sensor. '

Nate:
If the idling speed is unstable or surges, using a

voltmeter chegck that 12 V are present on Lhe
QxygEn sensor heating.
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ADJUSTING THE ACCELERATOR CONTROL

If the value shown at # 12 isminimal { = 3.23 ms), lirst check the adjustment of the accelerator cable.
{Butterfly not sufficiently ¢closed in the rest position due to obstruction of the accelerator control |

Check through epening (1) Lhat the connector on the cable mechanism {3} 15 not resting on the metal support
bracket(2).

i fact, if the link rod {4) 15 the correct length, there should be al lgast 3 mm clearance between the connector
and the melal support bracket.

Ta achieve this, a preadjustment value is given for the length of the link rod:

L - length between axes of Lhe twa ball joints = 185 mm.
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“HITACHY ADJUSTMENT VALVE

Lo !
%ﬂ:‘; [ B t-l-

A

OPERATION

in the rest posttion

spring {1).

3
23 060
Example of readings on the XR 25
The HITACHI adjustment valve has a single Valimeter
winding (2-lead connector). Dvag. output
output connegctar
#12 GO0 (1) .
The air circuit is closed, the spool (4) is pushed in Valve closed 0% & ms
towards Lhe winding (3} by Lhe spring {5), the core ~
15 kept in contact with the valve by the small
Valve apen §100% 0.3 ms
ignition on, engine stopped.
Engine hot
, : . ; 74 3.9 ms
{Patrol pump aperating period.) The winding has idling speed 37%
current supply. the magnetic field altracis the adrusiment

core {2), the spool (4) moves and opens the valve:

RCO Oy = valve closed
RCO100% = valve open

Ignition on, engine idiing

The computer maintains a cyclic opening ratic
{RCO} carresponding to the air How which
maintains the idling speed programmed in the
computer.

CHECKING USING THE XR 25

Special features:

The HITACH! valve total sequence time s
approximately 6 ms.

(1) This time corresponds to Lhe earthing cut-off
time with respect to the maximum seguental
2arthing time

FAULT-FINDING

If Lhere 15 an dhng speed adjustment fault, the
engine stalls at no load:

Check:
The winding resistance (9 to 30 ohms].

The presence of + after ignition on the connector
supply lead {voltage present, engine stopped, for
1 secand afier ignition).

Check the continuily of the circuit belween:

- channel n® 24 of the computer connector
(computer disconnedted and replaced by
bormer M.S. 1048) and channel n® 5 of the
petrol pump retay conneclor (236). See wiring
diggram in chapler 17.
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PRINCHPLE OF OPERATION
The two engine coaling fans (164 and 481} cperate together when the ignition is off.

They are triggered by a temperature switch when the coolant temperature reaches 107 °C [this temperature iy
often reached several minutes after the engine has been switched off).

The timed relay (279) ensures that they operate for approximately 14 minutes.

OPERATING DIAGRAM
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B3132

164 - Cold air blower.

238 - Injection computer relay.
259 - "107°C" temperature switch.
279 - Timed anti-percolation relay.
481 - Hol air extractor.
COMPONENT LAYOUT

The cakd air blowing fan assembly {164) is located on the front right-hand side of the vehicle, under the
haadlight.

The hot air extraction fan assembly is iocated on the front left-hand side of the vehicle, under the headlight.

The tirned relay (279) is attached 1o the left flitch between the headlight and the wheel arch,




B29G ENIGNE COMPARTMENT COOLING
Turbocharger bearing cooling

Fhree methods are used (o limit the nse in
ternperature in the engine compartment after the
vehicte has been stopped.

- coohng the turbocharger bearings;

- extracuion of hot air from the turbocharger
environment;

- operalion af the main cocling fan assembliss.

TURBOCHARGER BEARING CODLING

After the engine has been stopped and the
ignition switched off, 1he electric coolanl pump is
avtomatically ¢cantrolled by a timed relay for
approximately 12 minutes, causing <oolant to
circulate in the turbocharger bearings.

A

A - Extraclion
B - Expulsion
This pump is meunted on the butkhead in the

engine compartmenl, behind the lurbocharger
heat shueld.



B29G ENIGNE COMPARTMENT COOLING
Hot air aspiration from turbocharger environment

After the ignitien has been swilched cff, the
turbocharger radiates heat to the surrgunding

parts

To prevent the 1emperature in Lhe engine
compartment from nsing excessively, a deflector i1s
fitted opposite the turbocharger, which is inked
10 an air extraclion [2n assembly (evacuataor).

PRINCIPLE OF CPERATION

The air extraction fan assembly {located undar the
front left-hand headlight) 15 controlled by a
temperature switch {(mounted cn the
turbocharger heat shield).

When the temperature caused by the radhianl heat
reaches 100 °C, the evacuator is activated.

This evacualor remains sepplied with current untl
ihe termperature at the<ensor on the shield fatls

to 90 .

The evacuator can only operate for the period of
12 minutes permitiad by 1he timed relay.

1 - Hotairrecuperalion trunking.
1 - Pipe.

3 - Adrextraction fan (evacuator).
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KEY

188 - GMWV N1,

238 - injection computer relay.

248 - Coolant dual function temperature switch.
262 - GMVN°2

335 - stspeed GMV relay.

336 - 2ndspeed GMV relay

237 - 3rd speed GMV relay

369 - Electriccoolant pump

465 - Elegtric coolant pump timed reiay.
480 - Hot air extractor sensor.

481 - Hotair extractar.

A - Tocomputer.

B - 22 bar - gir conditioning data from triple function pressure switch.

Operation of the main cooling fan caoling fan assemblies {GMVs}

Operation of the hat &ir extractor and the main GMWs is authorised by the timed relay for 12 minutes after
the ignition has been switchad off.

In fact, the hat air extractor and the Ghvs will only operate if the sensor 480 detects an engine compartment
temperature of 100 °C

' . b
In this case, the hot air extractor and channel t of relay 237 are supplied with cutrent.

This permits series power supply to the GMVs and enables them to operate at half-speed until the
temperature recorgded by the sensor falls to 95 °C or the timer cuts off the power supply after twelve minutes.
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Special features 'l 9
QUANTITY AND GRADF OF ANTIFREEZE
Engine Quantity {in litres) Grade Special features
J6R 7.5
J7R 7.8 Protection down 1o -23 °C for hot.
JIR12S 7.1 GLACEOL AL (typed) |temperate and coid countries
17T 8.0 only use coclant Protection down 1a-40 °C far very cold
J8S 7.5 countries.
Irj 9.7
LIV 9.5
ITw 9.5
THERMOSTAT
Engine type Starts to open {in °C) Fully open {in *C) Travel {in mm)
J6R 706 (1)
IR F20 112 126 89 103 1.5
JGR 706 (2) f 707
JIR 7221723 a8 104) 1.5
17T
J135 41 93 1.5
LTU IV P TN a6 98 15

(1) n°FO0308132 — e 1.
{2) N1 ———p n"FOQ308131
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ANTIFREEZE CONCENTRATION
SPECIFIC GRAVITY METER 778*
Suck in coolant until it surrounds the base of the

thermometer and allows the speafic gravity meter
to fleat freely.

{A} Specific gravity meter 78

* | Specific gravity meter

Supplier:

- FACCM
B - 8, rue Gustave Eiffel-BP 99
31423 MORANGIS

OR

Refractometer

Supplier:

-  CEPAL
33, rue Jules Aufirel-BP 55
93130 NOISY LE 5EC

{1} See equipment instructions for how to use

Check that the specific gravity meter:

s not jammed against the upper end of the tube
{toe much coolant);

s not stuck to the side of the tube; if necessary, tap
gently ta frez il

Read aff:

the coclant temperature,;

the specific grawvity of the coolant.

See the correction table for the actual protection
level provided by the coolant.

- LECTURE AL DENSIMETRE

3 S (10 (15 | 20 | 30 | 40

10| { 0 = B 11114 | 18

20l 12| & || 1al18fza

02|38 |12|17]2¢]33

40 | 3 5 |10 |15 | 20

3[!'[4(]

S0 | 4 712 |18 4 24 | 35

g0 | & | 9 |15 {22 | 28 | 40

70| 8 [1z]18f 25| 3z !

LECTURE AU THERMOMETRE

CENTIGRADES AU DESS0US QEO°

80 | 10 | 14 | 22 | 32 | 37

PROTECTION CORRIGEE EN DEGRES

{ Thermometer reading 60
EXAMPLE <
L Spet grav meker

N PHOTECTION
readlng:lu.l' down to MiNUS 157 C

Hot, temperate and cold countries

-23 °C protection (39% antilreeze mixture)
Very cald countries

-4 *C protection [%0% antifreeze mixture)

The prolection decreases if the antifreeze
concentration exceeds 60% .

The ievels of protection in the takles are valid for
a coolant temperature of 40 °C.



COOLING
Special features

How L& use the tabile

For vehicles with a coolant capacity of b litres and
protection of -15 °C.

To in¢rease the protection to -23 °C, replace 0.7
litres of the mixture in the circuit by 0.7 litres of
pure antifreeze.

To increase the protection 1o -4D *°C, replace 1.9
litres af the mexture in the circuit by 1.9 litres of
pure antifregze.

PURE ANTHREEZE TO BE ADDED

-23°C
Hot, temperate and cold countries

Protaction at

Circuil capacity (lit
40 *C [coolant v pacity (fitres}

temperature) 6 4 8 g
-5°C 1.3] 16} 18| 21 |24
-10°C 1 1.1 1.3 1.5 i.7
-15°C o6 07 09 |1 1.1
-20°C 02 02 02 | 0.3 |03

-40 *C
Very cold countries

Protection at

Circuit capacity {litres
40 °C (coolant pactly I

temperature] c 6 7 8 9
-5°C 22| 26| 31 |35 |1e
-10°C 19 23| 2.7 | 3 34
A54C 16] 19 22 |26 |3

-20°C 13 '8 [ 18 |2 2.3
-25°C 1 1214 117 |19
-30°C 03] 1 t2 (14 |15
-35°C 05| 05 )] 0o |07 |08
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ALUMINIUM MATRIX RADIATOR

came vehicles are fitted wath aluminium matrix
cooling radiaters.

Flushing cut.

Ca not flush oul these radiators or the cooling
circuit with caustic soda or alkaline producis
iwhich may corrode the tight alloy components
and cause leaks),

Storage

Dismantled radiaters can be stored for a
maximum of 48 hours without 1aking any spegal
precauticons.

If stored for longer than this, particles af brazing
flux used in the radiator during its manufacture
ang dichlorides in the coolant which was in the
radiator cause the aluminium elements of the
radiator to oxidise when they come into contact
with the air, which leads Lo leaks.

Therefore, it a radiator is removed from the
vehicle for langer than 48 hours, it must be:

- either THOROUGHLY FLUSHED OUT with
water, ELOWN THROUGH with compressed air
and all the onfices PLUGGED,;

- orf kept filled with coolant if possible.

Antifregze

The correct antifreeze must be used with these
dluminium radhaters.

AL C type anlifreeze, marketed by the RENALULT
network, is in accordance with the specifications
implemented by our Design Gffice, especially
CONCerning:

- the fact that they are harmlass o the various
aluminium and cast iran components,

- the fact that their alkaline content s
specially adapted to the particutar

requirements of light atloys,

- their special additives which guaraniee
efficient protection from the acidic products
of combustion, found in both high-speed
diesel engines and petral engines;

- their concentralion, which provides
pratection and ensures smooth operatian at
all temperatures.
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There is no heater unit tap.

Circulation is continuous inside the uniy healer,
which contributes to engine cooling.

FILLING

Check Lhe tightness of the drain plug(s).

Open the bleed screw{s).

Fill the circurt via the expansion bottle opening.

Close the bleed screws ance the coolant flows in &
continuous stream.

Start the engine (1500 rpm).

Adjust the level to overflowing for approximately 4
minutas.

Close the bottle.

BLEEDING

Allow the engine ta run for 10 minutes at 1500 rpm
until the cocling fan(s} cut in (time required for
automatic degassing).

Check that the coplant |evel is near the “Maxi”
mark.

DO NOT OPEN THE BLEED SCREW(SY WHILE THE
ENGINE |5 RUNNING.

TIGHTEN THE EXPANSION BOTTLE PLUG WHILE THE
ENGIME 15 HOT.
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ESSENTIAL SPECIAL TOOLING

M.5. 554-05
M.5.  554-01

M3, 554-04

Cooiing system leak test eguipment
Adapior far M.5.554-05
Adaptar for M_5.553-05

1 - Checking the system for laaks

Replace the valve on the expansion battle by
adaptor M.S. 554-01

Connect 1ool M.5. 553-05 ta it

Allow the engine to warm up, then swilch it off,
Pump 1o pressurise the circun L

5top pumping at 0.1 bar below the valve
calibration valye

The pressure should not drop; it it does, tind the
leal.

Gradualiy unscreve Lhe conneclor of tool M.S, 354-
05 Lo decompress the conling circusl, then remaoye
fool M5, 5534-01 and retit the expansian bottle
vakve, fitted with a rew seal

M.S. 554-01

82 999-1

2 - Checking the valve calibration
If coolant has passed through the expansion
bottle vatve, the valve must be replaced

Fit 1oal M.S. 554-04 to the pump M.5. 554-05 and
attach La it the valve ta bhe checked.

Increase the pressure; 1| should stabilise at the
valve calibration value: tolerance * 0.1 Bar.

Valve calibrauon value:
Flastic valve, colour brown: 1.2 bar

Plastic valve, colour blue: .6 par.

-

M.5. 554-04

=
! .'_
- -y g
__.-"
e
T el
..-'"'-'-: -'"
LR %
..-".-.__.-'
R __.-"'
g A
= M.5. 554-05
A S
R

829991




Engine
J6R*

COOLING
Diagram
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*  Assembly with "cold”™ bottie

57TRY

1. Engine

2. Radiatar

3. "Cold” bottle
4. Heater unit

5. Heat exchanger
automatic transmission

11. Carburettor base or throttle housing
heatar

12 Audloamatic choke

RAUO@®

Coolant pump

Thermostat

Bloed screw

Temperature switch

The expansian hotlle valve is
brown, calibration value 1.2 bar.




Engine
J6R*

COOLING
Diagram
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*With “hot™ bottle

93682

1.
",

12.

Engine

Radiator

"Hot"” bottle

Heater unit

Cold start choke flap
Carburettor base heater

Marifold heater

Coalant pump

Thermoslat

Bleed screws [2)

Temperature swilch

The expansion botlle valve is
brown: calibration value 1.2 bar



Engine
J7R*
J7T

COOLING
Diagram
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*Except J7R 12-valve

44553

1. Engine

2. Radiator

1. "Cold” bottte
4. Heater urut

5. Heatexchanger
automatic transmissron

{oolant pump

Thermostat

Bleed screw

Temperature switch

The expansion bottle valve is
brown: calibralion valee 1.7 bar



Engine
J7R 12-valve

COOLING
Diagram
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Q4560

1. Engine

2. Radiator

1 "Hot” bottle
4. Heater unit

9. Engine oil heat exchanger

Coolant pump

Thermastat

Bleed screw

Temperature swilch

The expansion botthe valve is
brown: calibration value 1.2 bar



Engine
J8S*

COOLING
Diagram
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* Except 135 736

1. Engine

2. Rad ator

3. "Hot” bottle

4. Heater umit

4. Engine oil heat exchanger

13. Dhesel fuel heater

B77E6

gl Bleed screw

® Temperature switch

The expansion bottle valve i
browwn; calibration value 1.2 bar



Engine COOL'NG
185 736 Diagram

T2

=]
|~

F e

94553

9. Engine ail heat exchanger

1. Engine @ Caclanl pump
2. Radiator
@ Thermastat
3. “Hot” boltle
4 Heater unit @ Bleed screw

Temperature switch
13. Diesel fuel heater

The expansion bottle valve is
brown: calibration value 1.2 bar.




Engine
Z7U*

COOLING
Diagram
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* With watercooled turbocharger

91024

1. Enging
2. Radiator

3. "Hot” bottle

4. Heater unit

6. Engine gil-¢coolant exchanger
9. Electric coolant pump

4. Restriction & 3.5 mm.

15. Turbocharger

Coolant pump

Thermuostat

Bleed screw (1)

Temperature switch

The expansion bottle valve is blue:
cabibration value 1.6 bar.
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gTrata

1. Engine

£ Radiator

3. "Hot" bottle

4. Heaterunit

9. Engine oil heat exchanger

4. Rastriclion

{oolant pump

Thermostat

Bleed screw

Temperature switch

The expansion bottle valve is blue;
calibration value 1.6 bar
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BF737

1. Engine

2. Radiater

3. “Hot" bottle
4. Heater unit

5. Heatexchanger
automatic transmission

g Additional air valve

Codlant pump

Thermostat

Bleed screvw

Temperature switch

The expansicn botile valve is
brown; ¢calibration vaiue 1.2 bar.
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94541

1.Engine
2. Radiator
1. “Hot" bottle

4 Heateruwrnit

L O ®

Coolant purnp

Tharmostat

Bleed screw

Temperature switch

The expansion bottle valve is
brown: calibration vaiue 1.2 bar,



EXHAUST
Exhaust assembly

19

B 29E; B 29H; B 297

B 298: Distance™X":

1 - Exhaustdownpipe

2 -  Centresilencer

? - Cataiylic converter

5 - Oxygensensor

E - Protective heatshields

L - {Connection by limited tightness “METEX™ ring

X=70mmofn’. . ——igp n"500003334

X =97 mm of A*S00003335 —e——fen®
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B 292, 8 294

e

2-1
2-2

Exhaust downpipe
Centre silericer {B 7294
Cantresilencer (B 292)
Catalylic converer
QOxygen sensor

Protective heat shields
Connection by limited tightrness “METEX” ring
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B293EM; B 298

!
I
A
I
I
|

[ —————————

Exhaust downpipes {(with integrated centre silencers)

Intermed ate pipe

The exhaust gas silencing is ensured by both the (entre silencers and the
intermediate pipe.

Protective heat shields
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B 29F, B 293 TA; B 29A

E

1
\ ! .|i-.|uli?.%.ii.uiii;.iii‘.r.-.i|?.i|'.|'1iii_|l|'.|l.|'.-. wiiiih ™
i Wi

e W b

— m

Distance" X"

Exhaust downpipes

Centra silancer

Catalytic converter (B 29F)
Intermediate pige (B 293)
Oxygen sensor

Protective heat shields
Connection by limited tightness "METEX" ring

X=70mm forB29A ——pn®500001036
X=97mm forB 294 n°S00001037 ———fn®,...

forA 29F and A 293 TA
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B 290; B 29W; B 296; B 295

Exhaust downpipes
Centre silencer
Calalytic convertar
lntermediate pipe
{Cheygen sensor

Pratective heat shields
Connection by limited tightness "METEX" ring
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Exhaust output - All types

/

e TG P g g ar I

Rear intermediate pipe
SHencar

Protective heat shields
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Special features of V6 Turbo vehicles

E3114

REMOVING-REFITTING

In order 1o Hmit stresses, it is essential to observe
the fitting instructions for the manifold and
connectian assembly.

1 - fit and attach the centre manifald (A}

2 - Fit manifolds (B} fitted with rnew seals and
locate the fixing boits without tightening
them.

3 - Fit and line up the connecting pipes {{) and
{E), maintaining the correct position of the
clips {D}.

4 - Gradually tighten the mountings to 2.5 daNm.

S - Run the engine far a quarter of an haur and
retighlen {without previously lposening;} the
fixing clips {D) to 2.5 daNm.

NOTE:

If the nuts required loasening, they should be
systematicatly replaced when carrying out
subseguent wark. In fact, the self-lecking thread
system is damaged every time the nuts are
loosenead.

REMARK:

The connecting pipes (E) are delivered to the MPR
in four different lengths.

As appropriate, selecl the most suitable pipe for
the fitting:

Connecting pipe (E)

olour mark i Length {mm]
Yellow 11 .Er 1345
Blue 6 i 1365
White 3 i 1385
Green 8 i 140.5

i
I
IMPORTANT :

"Bischoff” clamps can be easily removed and
refitted using special pliers Mot. 1214, part no.
00040 121400,
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special features of V& Turbo vehicles (continued)

The exhaust downpipe 1s attached (o the
turbocharger by a flange with 3 holes, with nuls
locked by a sheet melal lockwasher.

Every time the pipe is dismantled, this lockwasher
must be replaced.

To fit, cut it tashide it over the pipe.
{See arrow on diagram )

IMPORTANT :

- The seal between the exhaust manifald gasket
face and the catalytic converter must be perfect.

- If any seals are remaved, 11 is absolulely essential
to REPLACE Lhem

- When removing refitting, the catalytic
canverter must not be subjecled to repeated
mecharical impacts, which could damage it.

All vahicles

To ling up the exhaust assembly correctly and
achieve effective tightness of the ¢lamps:

- Tightlen the various connections in the carrect
order, starting with the exhaust manifold and
ending with the silencer.

- Position the damps so (hat their clamping
surface 15 against the split ends of the pipes and
their opening between lwo slots in the piping.

- Tighten the clamp bolis to the specilied tarque:
8 mm & balt: 2 daNm, to aveid distorting the
pipes and the clamps, which could cause
ieakage.

The exhaust downpipe flanges are fitled with
spacers {1} which deterrnine the spring tension.
Tighten until cemtact is made with Lhe spacers.

The seal iscrealed by a "Metex” Iriction ring {2).
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CHECKING THE CATALYTIC CONVERTER

wWarm up the engine until the cooling fan has cut
In Twice.

Connect an exhaust gas analyser to Lhe exhausl
output at the rear of the vehicle.

Mote the pollutant readings at an engine speed of
2000 - 2500 rpm {wait for the readings Lo
stabilise).

The reading should be below 0.5%.

- If the CO level is greater than 0.5%, disconnect
the axygen sensor.

- it the €O level does nat change irraspeclive of
whether the sensor is connected or not, check
the aperation of the sensor using the XR 25.

Check bar graphs line 12 and the vanations in
# 5 (speed stabilised al 2000 - 2500 rpm, sensor
cannectad).

Replace the sensor if check shows a fault, then
repeat the test at 2000 - 2500 rpm, as well ag
the Lest Tar the presence of lead in the exhaust
0ases.

- if the sensor check shows no fault and if the CO
percentage is stll greater than 0.5% after a
new sensor has been fitted:

Check:

- that the catalytic converter makes no noise
when shaken while the engine is stationary
{confirm this while driving the vehicle};

- that after the catalytic converter has been
removed:

® thereis no visible damage;

® the the catalytic converter makes no noise
when shaken;

& nolhing is partially or totally blocking the
catalytic converter:

- thal the catalytic converter has not been
palluted by leaded pelral.

Befare replacing a calalylic converter or oxygen
SEMSOF:

check that the petrol in the fuel supply system
does not contain lead (test for the presence of
lead in the exhaust gases) (see NT 1529)

If the lead test is positive, the circuit must be
flushed out with unleaded petrol Ly making Lhe
vehicle consume at least two full tanks of
unleaded petrold.
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ATTENTION

Before unnecessarily replacing the catlalytic
converier, check:

- that the vehicle is in perfect working order;
Check the fuel supply, ignition, mixture
regulation by oxygen senscr (using the XR 25
and the lead test) and the air filter;

- the vehicie performance in a road lest;

- that no local ngises are produced by the
catalytic converter during the road test;

- that the exhaust system is perfectly sealed;
- the pollutant values:
% engine temperature;

* readings at idling speed and at an engine
speed of 2000 - 2500 rpm.

The variations in different pollutant levels are not
always immediate; they may be temporary and
irregular since the reading varies depending on
the specifications of the exhaust gas analyser used
{sensitivity, response time, condensation in the
circuits, filter condition, length of pipes, etc.).

- Ensure that the equipment is correctly
calibrated after its required warming up
pericd.

IMPORTANT: AVOLD OVERHEATING THE ENGINE

- The engine must be in good coendition
{carburation, injection and ignition must aff be
in perfect warking order]) so that the catalytic
canverter i5 not operating under abnormal
conditions.

- The vehicle must be sltopged if the ignition
misfires, if there are fuel supply faults or a koss
of power lengine overheating leading to
catalytic converter overheating).

- Owverheating may alse be caused hy prolenged
use of the starter or atlempting to start by
towing (tircumstances under which the engine
receives a rich mixture pbut only starts
accasionaliy).

IMPORTANT NOTE:
Do not park or leave the engine running in places
where combustible materials couid come into

contact with a hot exhaust pipe.

Under certain circumstances, these materials
cauld ignite.
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1
1 - Fuel tank
2 - Filler neck
3 - Tank plug

4 - Return anti-leak valve
REMARK :

- Petrol engined vehicles are fitted with a plastic
fuel tank, while diesel engines vehicles bave a
smalier, sheet metaf fuel tank.

- The valve (4} is mounted in the wheel arch an
the shock absorber.

(Make sure it is fitted the correct way up.)




FUEL TANK
Filler neck
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Vehicies with anti-pollutian system

The fuel tank has a “sealed" type cap and a
ventilation Circuit.

The cap is of the limited torque type.

Furthermore, the unleaded luel filler neck has:

- a liller opening of a smaller diameter,
making il incompatible with a convenlional
fill nozzle.

- {The lead would pollule the anti-poliction
systam - the axygen sensar and the catalytic
Lonverter.}

a valve blocking the filler apening {sa as to
avoid petrol vapour emission or a reverse How
of pelral)

- Filler spout

- Fdler neck

- Connecting sleeve
- Fuel tank

- Walua



Removing-refitting the fuel tank

FUEL TANK
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REMOVING-REFITTING

- Place the vehicle on a hydraulic lift.

Before raising the vehicle:
- Disconnect the battery;

- Drain the fue! from the fuel tank using,
for example, the “piston pump 30007,
supplied by:

La Compagnie des Pompes et Distributeurs
7. rue l.-Macé
92150 Surasnes
Frange
Tel. 010-43-1-45.06.23.95

TECHD3

IMPORTANT :
Do not smoke and do not bring a naked flame ar
red hot parts near to the working area.

- Detach the sealback from the rear bench seat
{two plastic bolts on the pivot bracket)

- Disconnecl 1the dipstick connector through the
access flap, as well as the priming pump
connactor on B 298 vehicles




FUEL TANK

Removing-refitting the fuel tank
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Removing-Refitting {continued)

Raise the vehicle and remave:

- 1he rear bumper;

- the two connecting rods {1) between the
bodywork and the suspension arm.

B7859

RA7860

- Discannect the handbrake (at adjuster 2} and
secure it under the emargency wheel.

Remove the tghtening damp from the filler
neck.

- Remove the fuel tank mountings and, using

Desvil ¥ 710 stand {for example), lower the
tank slowly.

REFITTING

- Then disconnect the various flexibla pipes:
- fualsupply and return {3);
anti-expulsion, degassing (4).

Nate:

The upper part of the fuel tank has two raised
sections at the front and at the back.

To aflow proper degassing and to fill the tank to
its full capacity, the front pipe is connected 1o a
small housing (A} on the filler nack: this housing is
located at the rear 2nd is conaected to the upper
section of the filler neck.

Furthermore, the fuel tank cap is of the sealed
type, venting is ensured by the pipe (5}

Perform the operations in raverse order.

HOWEVER, when fitting the fuel tank to the
vehicle, take care not ta trap the fuel supply and
return pipes between the crass member and the

fuel tank.



FUEL TANK
Removing-refitting the fuel tank
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FITTING A PLASTIC FUEL TANK

RENALILT 25 T5 and GTS (B 297} have always been
fitted with a sheet metal fuel tank.

During maodel year 1985, all petrot engined
versions were fitted with plastic fuel tanks.

As a resuilt, the MPR no longer supplies
replacement sheet metal fuel tanks for RENALILT
25 T5 and GTS modeis.

When replacing a sheet metal fuel tank with a
plastic fuel tank, the following pipes and related
parts will require adaptation.
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DESCRIPTION LENGTH {in mm)

PIPE (1) 110

PIPE {2) 630

PIPE {3) 1000

PIPE {4} 1000

MPE (%) 1060
STRAINER (6} -

2 S5EALS -
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