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. Vehicle Assembly Type Eugine

| RENALILT 18 1344 - 1354 - 2354 Z 852,710

. RENAULT 20 1) 1278 | 852..700

i RENAULT 21 L 486 - K 486 - § 486 | BS..704

| RENAULT 25 B 296 185..7086

; Make and Type Special details 1

Deacription

Injection pump

BOSCH

VE 4/9 F 2250 R 41
vE 49 F 2250 R 158 H

' Pump timing {(engine
;at T.D.C., pump lift)

0.70 + 0.02 mm

Single piston rotary pump with :
mechanical centrifugal governor, auto-
matic hydraulic advance, automatic cold

atart and fast idiing system, and
gsolencid shut-ofE.

BOSCH
; Injectors
P ~ KBE 48 514
Pintle ?“d sedt BOSCH Setting 130'f g bars/maximm difference
asgemblies DM OSD 189/ 8 bars
BOSCH (uick release filker element with
Fuel filrer integral water draim.
With incorporated priming pump.
T
ROTO DIESEL Rote: Az from 1987 wehicles: are equipped
wicth a ROTQ DIESEL filter with a diesel
fuel heater which heats the fucl via the |
engine ceooling system,
Injector pipes ! — Qutside § 6 mm
i Inside § 2 mm
Length 290 mm
SETTINGS TIMING TEST (on diagnostic bay)
Injection Idling Injection
Pump apeed O OIME TG € 8
Fdling 750 3 50 rpm r.p.m. before T.D.C.
... o L K5 486, %0 + 50 rpm vE  B41
Max. speed - 750 + 50 13.5 + 1°
unladen 4 800 + 100 rpw VE .. R158
Smoke density '
. . L. K, S 486
Approved figure 1.11M 1 36 0 VE  F1sm as0 + 50 13.5 ¢ 1°
Maximum legal . 2M-1. 55 05 _ i
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Vehicle As ﬁ““‘e’l? | Type Engine
RENAULT 18 TURBO ﬁ 1346 - 1356 185 712 1
FUEGCO TURBO 1) 1366 Jas. 712
RENAULT 2030 TURBC | 1270 J8s,.702
RENAULT 2t TURAD L 488.. K 488 J8S 714
RENALILT 25 TURBO B B 290 J8S..708
ESPACE TURBD | S 1155115 JBS 240
JEEP CHEROKEE ‘ XJ J8S. 814
Pescription 1 Make and Type Special details

Injection pump

| BOSCH
|VE 49 F 2200 R 69

“WE 4/0F 2200 R 153

|Eingiu piston rotary pump with
mechanical centrifugal pgovernor, auto-
matic hydraulic advance, sutomatic cold

zolenoid shut-off, deliwery correction
to sult turbocharging pressure (LDAJ.
Fump timing (cngine 0.70 + 0.02 mm “
at T.D.C., pump Llift) 0.70 + 0.02 mm
.82 + 0,02 mm _ »
Injectors BOSCH
KBE 48 57
e —— i
Fintle and seat BOSCH . 5
"~ asscmblics DM QS0 133 ] ] + 8
: Secting 130 bars
DN 0sD 264 |l & -5 !
DN (S0 254 : i
1 ‘ BOSCH E Juick release filter element with
Fuel filter e integral warer drain.
ROTO MESEL With incorporated priming pump.
Note: As from 1987 wehicles are cquipped
'wlth a ROTO DIESEL filter with a diesel
.fuel heater which heats the fuel viz the
ongine cocling system. -
STANADYNE -Quick release [iller element with
- o integral electric heater
. . 'Outside ¢ 6 mm
Injector pipes T uside @ 2 mm
Turboeh - GARRETT T3 Boost pressure (T2 and T3}
Hrhpenarast 0.6 4 0.025 bars at 2500 + 250 rpm
GARRBETT T2 Static opening Etessure (T2)
(LK 488 at XJ) 730 + 30 wbars for O.38 + 0.02 om of
| adjusting rod Ltravel '
SETTINGS TIMING TEST {on diagnostic bay)
(dling. I 750 £ 50 rpm Injection (dling Injecrion
- LK. 428 830 + 30 rpm Pump specd COMMENCES
4 : B00 + 50 rpm r.p.m. Before T.D.G.
Smoke density VE RAY | 850 + 50 | 13,5 + 1°
Appraved Ligure LEHF1: 48 B VE  R153 L. K 488}
XJ | 1.52™7 . 45 4 | —— -
Maximuam 1egal aM-1 . sepy VE . R1Ed 800 + ?U 15.5 + 1° .
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Removing - Refitting
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ESSENTIAL SPECIAL TOOLING
Mot. 453-01 Hose clamps
Mct. B854 Injection pump sprocket locking toel
Mot. B36 Dial indicator support
Mot B&1 T.D.C. gauge
Mot 909-01 Spanner for injection pump nut
Mot. 1053 Injection pump sprockel cxtractor (replaces B.¥i.2Z8-01,
B.Vi.48, B.Vi.859).

REMOVAL .
Depending on the version, it may be neceasary to remove eertain ACCeS3C0r1ES to remove

the timing gear casing (see the relevant workahop repair manual for the wehicle in
questionl. :

Vehiclas with Lhe power-assisted steering pump wader Lhe aliernator.
Famoug The protecsive puanel Mrom owpdfer the angine.

= [ Ele PR I T_ . . . . . " 1 T 3 I . - - !
Pwacran Bhe Bydraulie pump gecuring bolis (ahadn Dy Grieowe ;.

Foemove the deduoe Bell ond retighten The spdrowldic pump fastrdng Solla.

2nd type of azsembly
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Disconnect the battery,

Clamp the pipes {(Mot.453-01} and
disconnect them (shown by Arrowa ),

Dizsconnect the pump connections. Mark
the position of the clip (P).

- the alternator drive belt;

~ the timing gear casing;

- the apacer ring and remove the timing
gear half-casing.

On the Fueqgo

Tt might be Mecereary bo raiae the engine
siigntly with a jJuck to remowve the bolt
neav the heodlight.

Place the engine on TDC, No. c¥linder
{at {lywheel end).

In thia pozition check that:

~ the mark on the camshaft sprocket ia
in line with the centre of the bosas
on the rocker arm COver:

~ the mark on the injeation [
sprocket is in line with the. centre
af the injeetion pump bosa.

Then move baeck by 3 teeth.

Fit locking tool Mot.Bsi,

BI72
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Onscrew the nut on the pump driveshaft
antil it is flush with the end of the
thread.

Fit extractor Mot.1053 to the pump
sprocket. Never locate its claws on the
aprocket testh.

Do not strike the assembly with a
hammer (risk of internal damage to the

pump).

Free the sprocket [rom jts taper.

- -Q:;I'-*

Mot. 1053.
., o
™, ]

\\kr’ﬁ ¢ .

Remove:

- the protective caslng from under the
injection pump;

- the pump rear support;

- the pump securing nuts,

Te undeo the pump lLower nutb, use spannar
Mot. 909-01%1 or modify spanner Mot.909
as shown in the sketch below.

grind back

EBE42

Fenove the injection pump and recover
the key from the driveshaft Laper.

TIMING - REFITTIHG

Seorew the dial indicator support Mot.B56
in place of plug (1) and mount the dial
indicator and end fltting.

Screw a looknut and nut onteo the
driveshaft.

Tighten the locknut against the nut away
from the bottom of the thread.

Mat. 856

B3a7s

Loosern clevis screw (3}, moving the
leyer back slighntly, and turn the clevis
by & of a turn on the cable elamp Lo cut
out the starting system.

Turn the pump shaft in 1ts correct
direction of rotation (arrow) to find
the platon BDC.

In thisz position, adjust the dial
indicator kalf-way along its travel and
zers Lhe dial.

Turn the pump shaft {in its correct
direction of rotation to bring tune key
juat in front of the No.l ocutlet centre
line, at piston EDZ.

remove the nut and locknut (4.
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Fit the pump, aligning the key with the
xeyway in the sprocket,

Fif. the washers and nutz to the

securing flange, without tightening
them.

Fit the sprogket segurlng nut and
washer and tighten it to 5 daNm,

H
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Turh the crankshaft in its normal
direction of rotation by two bupnz and
lock it at TDC using gauge Moit,B61,

Turn the pump tc obtain a piston lift
of 0.70 mm {or .82 mm for the Jeep
XJ) and tighten its seeuring nuts.

CHECKING THE TIMIHG

Turn the ¢rankshaft through one and
three guarter turns in its normal
direetion of rotation, check that the
dial imdicator is in fact on zero at
the pump piston BDZ, then bring the
crankshaft to TDC and lock it with
gauge Mot.B861.

The dial indiecator should show a pump
piston 11ift of 0.69 to 0,71 mm {or O.81
to 0.83 mm for the Jeep XJ).

—_— L =

Chegik the timing marks in this position.
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Fit the hydraulic head plug using a new
aeal .

REFITTING ADJACENT COMPOMENTS
(Spacial points)

Compress the cold starting system lever
and refit the clevis in ity initial
position on the cable clamp.

With the lever against the c¢levia,
tighten =crew (1).




INJECTION PUMP
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Adjust the alternator drive belt
tension.

Refit the rear support and sscure it by
tightening its bolts evenly.

Connect up the feed and return pipes.
WARNING

Do not mix up the banjo bolta:
4 - Fead {two 4 mm dla. holes)

B - Return to tank (1 ecalibrated hole
+ 1 filter),

E2ZED

-

TUREBD) DIESET:

Refit the turbocharger pressure input
wrion (01,

KNote : When new pumps are supplied from
the Farts Depariment there will be o

aa e e U PR
alip blosking the vent hole (D). This is
b be removed when the pump te [itied to
the vehtale.

ADJUSTING THE THROTILE CONTROL

Adjust the olip en the cable cover clamp
to compress the compensator by
approximately 2 mm when the accelerator
pedal 1s at th® end of its travel.

Bleed the fuel syatem,
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OPERATION

The system is controlled by a3
thermostatle capsuale whiech detects the
temperature of the englne ocolant.

The ayatem 13 alsoe conhected Lo the
throttle levar.

When the engine i3 stationary and cold,
springs (a) inside the housing arpply
tension to a cable (b)) which moves
control lever (e) into the "ADVANCE®
pasition and throttle lever (d) inte
tone "Fast {dling" position.

When the engine is ztarted, the coolant
femperature rises, thermostatic capsule
(f) slowly expanda, compre3ases the
springs, cable (b)) and control lever
{c} move, the advance piaton and
throttle lever return to their criginal
pasition,

Note: When timing the pump on the
engine, a clevis (e} on cable (b) is
wsed to override the effect of thia
svatem.

REMOVING

Clamp the pipez on the input and output
sides of the capsule (elamps Mot.d53-
01} and disconnect them.

Remove one belt and fit g threaded rod
6 mm in diameter, 70 mm long and fitted
Wwith 4 nut in its place. Tighten the
nuakt .

Remove the other bolt and it a second,
ident=ical threaded reod and nurt.

Then evenly unacrew the two nuts and
remcve the housing.

CHANGING

Jaing a socket with an outside diameter

of 26 mm and & mallect, strike the nut

snarply to free it.

Then, using the enu of an open-ended
spanner,

unacrew the castellated nub and

take out the thermostatic capaule and 1lts

Sed] ,

Hiigd




COLD STARTING SYSTEM
Dismantling - Reassembly 13
To reaszemble:
Grip the ¢apsule body in a vice fitted To reaasemble, it components {1} to (5}
with aoft taws. te the eable in that order,

Fit in the following order:

- a new "O" ring:
— the thermosatatic capsule:
- the sleotied nut and tighten 1it,

" Screw the screwed rods into the capsule

i_

5327h b.:.dy"
REPLACIRG THE TONTRCL CABLE 2ffer up the capaule bedy to its support
and asgemble the fwo half-bodies by
Unserew tho screwa and remove the cable gcrewlng the two nuts evenly dewn Lhe
clanp and clevia, screwed rods.
Take cut the cable and sevarate the Replace each nut and screwed rod by the

various components. original belt, one aTter the ather,




COLD STARTING SYSTEM
Adjustment 1 3

ADJUSTMENT

Cheak that lever (1) makea propep
contact with atep (2}, If it does not,
lotsen acrew (3} and turn clevia {4} by
i of a turn,

Meazsure the Lemperature of the capsule
{coolant temperature in the cooling
aystem after the engine haa been stopped
for a minimum of 2 hours 30 minutes) and
determine adjustment dimensicns “AY and
"gr feom the graph on the following

page.

Ad justment example at an ambient
temperature of 22°C:

Dimension "A™ = 5.9 mm

Dimensicn "B™ = 3,5 mm,

Flace zhims 5.9 me thick (dimension TA™)
hetyeen contrel lever {1) and itas atop
{do not allow for the 0.5 mm clearance),
Tension the ecable and bring clevis (U4
and cable stop (5) againat lever (1),

Remove the adjusting shims and check
that the clearance between stop (2} and
laver (1) i= in fact dimension ™A™, IF
not., correet it.

A

Place ahims 2.5 mm thick (dimension WBH)

Turn the crankshaft through 2 turns in
ita nermal direction of rotation and

lock it at No.l cylinder compresaion
TDC.

Fush lever (1) {(shown by arrow) to its
detent point.

batween the throttle lever and 1ts
idling =top.

Lossen the screw on ball joint (6) and
bBring the ball joint against the control
lever, then retighten.

Remove the adjusting shims and check
that the clearancs between the throttle
lever and its idling stop is in fact

dimenaion "B". I not, correct it.

Check that the clearance between (2)
and (1), G = 0.5 mm [adjust at acrew

S




COLD STARTING SYSTEM

Adjustment

Thicknﬂﬂﬂhﬂf ghimsa iu-mﬁ

J ! : T TR

2 kvt

o [ : i
0"  10° 20° 30° 40 50° &0°
Capesule temperature in ‘c B3 Lib

Example of dimenaionz according to
capsule temparature.

Capsule Dim. A Din. B
temperatute in o in nda
Less than 158°C 6.9 4,5
22°C 5.9 3.5
25°C b.b 2.7
30°C 4.75 1.5
35°C 4 Q.2
40°C 3,25 0

Check the engine speeda.

CHECEING THE ENGINE SPEEDS

Warm up the engine to ita normal
operating temperature.

fheck that the throttle lever and the
antomatic advance levar are free and
against their respective stops.

ADJUSTING THE IDLING SPEED
Idling speed: see "3pecifications®.

If correction ia necessary, turn
adjuating screw (7).

After adjuating the idling speed,
recheck dimension {(B). .

CHECEING THE MAXIMOM SPEED
Warm engine: fully open the throtile
Wwith the lever against screw {8},

The apeed should be within the
specified tolerances.,

Maximm speed atop screw (8) is sealed
at the factory with a dab of varnish. It
should only be adjuzted by an injection
centre apecialist.




BOOST PRESSURE CORRECTOR

Turbocharged engine
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1

R S 3
2 i
3 1

B1.ZDo0

1 = diaphragm .

2 = adjusting nut

3 = gulde pin

I = stop laver

The engine 1s fed by an injecticn punp

fitted with a "LDA" sorrector which
adjusts the pump delivery accordlng to
the bonzt pressure,

DESCRIPTION

The TLDAY corrector incorporates m
diaphragm (1) which ia subjemat:

- at the top to the pressure In tne
inlet manifold;

- gt the bottom to atmosapheric
pressure or an altimetric
carpector (Jeep).

A spring (5) holds the diaphragm in the
low delivery position.

compression spring
adjusting pin
delivery adjusting ring.

e R |

Wut

(5}
the

(2) adjusta the tension of spring
to vary the delivery accordlng to
boost nrezasure.

Note: The pump settinga are sealed with
dabs of paint. These adjustments are
only tec tonched by an injection centre
apacialist.

PRINCIPLE OF OPERATION

The "LDA™ corrector limita the injection
wump delivery o reducs smowe emission
during acceleraticn or at low @peed and
full load.

43 3oon as tne bocat presaure acta on
tha diaphragm, it moves and takea with
it adjusting pin (6] and guide pin (3),
lever {4) pivets and thus allows
delivery ring (7) to move in the
inoreazed delivery direction.




GAS FLOW CIRCULATION DIAGRAM
J8S Turbo
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1 = fir filter
2 = Intake air compressor
3 = Drive turbine driven by axhauat
Zases
4 = Booated gir cooler
3 = Beoosted air manifold
b = Inlection pump with "LD4r
delivery corrector
T =

Pressure gauge on instrument panal
(showing boost pressure )
% = Drainp casing

Alr at atmospheric
pressursa

Compresazad intake ale

Cooled compressed air

llxwlr

Exhaust gases

Nete: 011 vapoudr from the crankeass iz
passed inte the drain casing (8} which
13 connected firstly to the sump and
secondly to Lhe alr Iintalke on the input
alde of the turboscharger,




INJECTION EQUIPMENT
Specifications 1 3
Vehicle Asgembly Type . Eagine
[ RENALLT 5 HE B-C-S 404 FEM..720
EXPRESS H F 404 | FamM..720
| REMNAULT 9 1) L 424 F&M. 700
RENAULT 11 B-C-5 374 : FEM.700
Description Make and Type Special detaila
Injection pump ROSCH ESingle piston rotary pump with

VE 49 F 2400 R85

Pump timing {engine
at T.IL.C., pump Llift)

0.65 + 0.02 mm

Injectors

mechanical centrifupal governor, auto-

lmatic hydreaulic advance, clectrically

conlralled hydranlic cold start, and
snplennid shut-off.

BOSCH
KCA 40 5 44

Pitttle and =eal
assembliﬁﬂ

BOSCH
oM O350 185/

Fuel filter

EOECH

ROTC DICSEL
PURFLUX

Injector plpcs

Thetmostatr {fast idle)

Cold srart advance
sysbem feod thetmal
awitch

CALOHRSTAT

SeLiing 13(1: g bars ‘

Quick release Fittor element with ‘
integral water drain.

Wich incorponrated priming pump.

With Incorporated priming pump and
dieasel fuel heuater.
Mote: Ap from 19HT wenhicles sre aguipped with

! Filters wath B dissel fuml hcateor which heats
i the Fusl wia the cngine mooling aystem.
"Qurszide @ 6 mm

Inzide ¢ 2 mm

Length 275 mm

.Trauel 7 to 8.5 mm between 30° and 67°C .

EATOMN 45°C {1}
EATON 6070 {1

Activaring fcmperature
clozed clrowit = 90 + 3°C [1] 659 + SDC{E':I

De-aclivating temperature : _
ocpan circuil = 40 + J°C (1] 55 + 3°C i)

Cold start advance B
| swstem

nmile into pump

Thermal clement

SETTINCS

Tdling

Faut idle o
Max. specd - - .- .. . 23

Smoke density
Approved figure

Maximum Tg¢gal |

BhO + 25 T ph
150 + 50 rpm
00 + 100 rpm

1.20M1 . ag 5y
rALLEL ¥ S

Eezistance _ 23 ahms.

Operating time 0.30 minules at + 20°C
Loy 2.4% minutes at - 20° €

TIMING TEST (on diagnostic bay)

Tmieed ldling ITnjcceion
ngﬁ; ron spead COMMENCE S

P Fuafprem. Before T.D.C.
i UEDSDHI_AS 850 + 25 11.9% + 1°

Readings Laken with a sitebe light across
the flywheel/clukch housing timing marks.
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INJECTION PUMP
Removing - refitting

13

ESSENTLAL SPECIAL TOOLING

Mot.
Mat.
Mat.

Mot.
Mot.

856
861
250
1033
1034

Dial indicator suppart
Top dead centre gauge pin (40 mm shorter far B-C-F-5 4(04)

Injection pump aprocket locking tool
Injection pump =prockek extractor

Top dead centre gauge (replaces Mot. 861 on B - € - F - 3 404)

-

Hemoval:

— _— - —_—

Slacken off the alternator belt.

NOTE: On vehicle types B - © - F and _ .
5 404 the fuel- filter must be dis- - :
connected and removed im order to

remove the injoction pump.

ST PR S S — B

femove tne alternator protective casing,

Disconnect the battery.

Dizeconnect or remove the cables, wilires
and pipes from the pump.




INJECTION PUMP
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With the gearbox in 5th speed, 1ift the
front righthand wheel.

Turﬁ the wheel to bring the englne to
TOC on Ne.l ceylinder (flywheel
end){check it with gauge Moi.1054).

Fit locking tool Mot.996.

871254 — 4

Then mova back by 1 tooth.

Loogsen the nut on the pump driveshaft to
the end of the thread. .

Fit extractor Mot.1053 to the pump
sprocket and free the sprogcket from its
taper. Never Locate the elawa on the
sprocket teeth,

I not strlke the assembly with a hammer
to free the sprocket {the pump may be
damaged internally).

T pa120-1 89120

Remove the timing gear casing.

Remsve fthe pump

Recover the key from the drive taper.



Removing -

INJECTION PUMP
refitting
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TIMING - REFITTING

Jerew dial indicater support Mot. 858 in
place of plug (1) and secure a dial
indicater with an extensicn to it.

Seradw a nut and locknut to the
driveshaft.

Tighten the locknut against the nut,
away from the bottom of the Lthread.

33375

Turn the pump in its normal direction
of rotation (arrow) to find the piston
EDC.

half-
dial.

In thia position, adjust the dial
Wy along its travel and 2ero the

Turn the pump shaft {direction of
rotation) to bring the key just in
front of the centre of the No.,1 outlet,
at platon BDC.

Remove the nut and locknut (2).

The poaition of the pump aprocket
differs acocording to the type of
injection equipment. It has two Liming
marks (B - BOSCH pump, R - ROTD DIESEL
pump) and two differently positioned
keyuaya.

B : BOSCH pump timing mark
R : ROTO DIESEL pump Iiming mark
C o+ Kevway Lo be used,

87186-2

Fit the pump, aligning the key with the
keyway in the sprocket (mark C).

Fit the washers and bolts to the
aecuring flange, withcout tightening
them.

Fit the sprocket securing washer and nut
and tighten it toc 5 daklm.




Removing -

INJECTION PUMP
refitting
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Turn the ¢rankshaft in its normal
direaction of rotation, through two
turna,and lock it at TNC with gauge pin
Mot , 1054,

Turn the pump to abtain a piston 1ift
of 0,65 me and tighten it=s securing
nuta.

"Fit the timing gear caslitg.
i necessary to push the engine sideways on

CHECEING THE TIMTNG

Turn the ecrankshaft through one and
three guarter turns 1pn 1ts normal
direction of rotation and check that the
dial indicator is on zaro ab pump plston
EDhZ. Then bring the crankshaft to TDO

© and loek Lt (tool Mot. 1050}, The dial

indicator should show a pump pisten 1ift
of 0.63 to 0.67 mm.

ATTENTION: If the toothed balt tension
iz incorrect, this will affect the pump
timing. The timing 1a to be checked
after retensioning the belt (see Manual
Mot.F {D}, mection "Adjusting the timing

. belgM).

REFITTING THE ADJACENT COMPONENTS

Refit the hydraulic head plug, uaing a
new =eal,

Fit the rear support and secure it by

' serewing up its balts evenly ao as naot

to subject the pump to siress.

Refit the alternator protective casing.
It may be

it2 mounting= %o insert the casing.




INJECTION PUMP
Removal - refitting 13

Retension the alternator drive belt
{ses section "adiusting the belt
tensicn" in manual Mot.F (D)},

Connect up the feed and return pipes,

WARNING:

Lo not mix up the banjo bolts:

# - Feed {(two U mm dia, holes)

B - Return to tank {1 calibrated
hole + 1 filter),

2120

Fit the high pressure pipes.
Heconneot :

- the electric shut-off and cold
starting syatem wiring,

ADJUSTING THE THROTTLE CONTROL

Pozition olip (1) =0 that compensator
{2) is compressed by approximately 2 mm,
with the aceelerator pedal at the snd of
its travel.

o
R

0
]

-

ADJUSTING THE FAST IDLING ON A COLE
ENGTNE

(Water tewmperature less than 30°C). -

Fit the cable, cover end atop and cable
elamp {1}.

Push stop (2) as far asz 1t will go,
" tension the ecable, place the cable clamp
agalnst the stop and tighten it,

Bleed the {uel syatem.




COLD STARTING SYSTEM
Operation
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B2-I737

OPERATION

4 hyderaulic =ystem, comprizing a valve
(1) and a thermostatic capsule (2},
inoreagses the transfer pressure and
automatic advanps Jhen the engine is
running oold,

fis it expands, thermostatie capsule (2]
apens valve (1) and thus re-establishes
the normal tranafer preasures and
avtomatic advance.

The normal transfer preasure ia re-
established by:

= g1 glectrical supply te the capsule
{2) which awitches on, after the engine
iz started, as scoon as the cooslant
temperature reaches 50°C or 65°C
(depending on the type of thermal
switch). Depending on the temperature,
the system cuts cut after the engine
has been running for between 30 seconds
and 2 minutes 45 seconds;

- radiation temperature and the fuel
temparature f{above 35°"C the aystem is
cyerridden) :

- the engine speed: above approXimately
2 000 rpm the prezsure opens valve (1)
and Lhus re-establishes the normal
tranafer pressure and automatic
advance.

CHECETNG THE OPERATION

On atarting from ccld, the engine is
nolay at idling and will tend to
"knook™, After running for several
minutes when the engine is almoat hot |
thia knocking will disappear, This is a
algn that the system 1s operating
corractly,

REPLACING THE THERMOSTATIC CAPSULE
Disconnect the supply wire and unsoerew
thermostatic capsule {1}. The spring,
stop washer and thrust rod (2) will
remaln in posltion.

On refitting:
- it 3 new sSeal.

Bi-2287




COLD STARTING SYSTEM
Checking engine speeds
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The engine dpeeds are . to be adjusted and
checked when the engine is hot, after
the electric fan has cut ouk.

ADJUSTING THE IDLING SPEED
Idling speed: 8501 25 ppm.

If eorrectien ias necessary, turh sarew

(13,

Note: Find the apsed at which the engine
vibratezs the least.

ADJOSTING THE FAST IDLING

On a hot engine, alide {2) should be
agalnat itz min. stop:

- clearance between cable clamp and
alide: 11 G.5 mm.

Push slide {2} as far as 1t will zo. The
apeed zhould rise to 1 1501+ 50 rpm,

If ecorrecticn is necessary, turn milled
soraw (3],

CHECKING THE MAXTMUM SPEED

Hot engine: fully open the throttle,
bringing the lever against zorew (40,

The engine spesd should be between 5 200
and a maximum of 9 400 rpm

The maximum speed stop screw (4) is
sealed during manufacture with a dab of
varnish. It should only be adjusted by
an inlecticn centre specialist,
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Injection pump

. J——

BOSCH
VE 49 F-1350 R 223 i}

VE 4/8 F-1350 R 22/4 Kl
VE 4/8 F-2100 R 223§
VE 4/9 F-2100 R 22/5 ]

Vehicle Type Enging
TRAFIC Fxxd S8l 720
Pxx4 | S8U 722
MASTER Quxd (8140} SBU 730 engineN® 1tc344462 [
R4 (8140) SBU 731 engine N 344483t0512060 B
Engine N° 512061 —
Description Make and cype Special details

Single piston rotary putsp with
mechanical centrifugal governor,
autematic hydraulic advance and
solenoid shut-off.

Injectors BOSCH
KBE - 58 § 4/4
Pintle and seat BOSCH Setting 125 + 5 bars
asgembhly L OS0 193
Injector pipes Putside diamecter & mm
Inside diamcter 2.5 mm
Length 22 wm

Injection order

1-3-4-2

1l at timing gear end

Timing act T.D.C.

Fuel Eilter

or ROTO DIESEL

Injection pump piston 11ift :
1.104+ 0.05 mm

PURFLUX ov BOSCH

With integral priming pump

SETTINGS

Idling

Max. speed : ‘I........

Smoke denmsity :

Approved figurc

Maximum legal
- Goods transport
- Paggenger transport

700 + 50 rpm
4 300to 4 400 rpm
4600tod Y00  rpm

1.4aM1 . 45 04

2.5M1. g4 1y
2 M-1. zc0,
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INJECTION PUMP
Removal - Refitting 13

REMOV B

ESSENTIAL SPECIAL TOOLTHG

Mot. 49
Mot. 856
Mot. 909
Mot. 910

Sprocket and bearing extracltor
Dial indicater support

Spanner for injection pump nut
Set of ktwo T.D.C. pauge rods

Disconnect the battery.

Disconnent shut-off wire {(2) and

throttle cable (3).

Disgonnest the fuel feed and return

pipes (4},

nemove the injector pipes (5],

REemove the timing gear casing securing

bolts.

Remove timing gear ecasing {G}.

Hote: To galn access to the pump
fastenings, it iz preferable Lo remove:
- dipatick {7}

- dipatick guide tube {8)

- the breather

- the profestive cazing under the
engine.

Turn the cranlkshaft by placing a spanner
on the pulley holt or by 1lifting and

turning a drive wheeal with the gearbox in
Utn,

Turn the wheel Lo briang engine no,l
eylinder {timing gear end) to TDC or
turn the engias with the crankshaft
pulley balt.




INJECTION PUMP

Removal - Refitting 13

In this position check that:

- the mark on the camshaft sprocket (4)
is in line with the centre of the boas
{B) on the rocker arm cover.

- The marka on crankshaft pulley (C)
and injection pump deive aprocket {0}
are in line with the timing holes uaed
as locations {or the gauge plna
{(Mot.910).

£ Mot, 910

WARNING: Some engines have a TLC index
(H) on the flywheel instead of the mark
on the crankshaft pulley.

Mot. 910. E
E :

AR

EG B30

Loosen and remove the igjscticn pump
gecuring nutse uwaing spanner Mot.900.
Remove the washers,

Take ouf the Iinjection pump.

Note: The pump bas a drive hub (J; with
a leecating teoth on it, whieh means that
the pump can only be fitted in one
position.

B 13560

]




INJECTION PUMP
Removing - Refitting
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Grip hub (J) in a vice fitted with aoft
jaws. Loosen the nut and remove the hub
with extractor Mot.lU9.

Do not forget the key when refittlng.
Tighten the nut to the required torgue.
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REFITTIN::

Turn the engine backwards, then return
in the neormal direction of rotation
until the c¢entre of the pump drive
sprocket (A), the pump timing pin hole
(B) and the power take-off cover upper
seouring bolt (C) lie on bthe same line.
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Position the double locating tooth (D)

an the injection pump shaft in line with
the meal locating area (P}.

EC-1358

Note: In this position the injection
pump piston will be at BDC and thus
make 1t easier Lo pefit tne pump,

Flace the injectlon pump on the engine
with the pump upper securing stud (G) in

the gantre of the slot. It should enter
easiliy.

With the injection pump in place, refit
the securing nuts and washers Wwithout
tightening them,




INJECTION PUMP

Removing - Refitting 13

TIMING
If the pump has one, move the manual

advance corrector lever to the relezsed
position (R).

Remcve plug (E) on the injection pump
cover,

Sorew dial indicator support Mot,8506
inte plug tapping (E) and mount a dial
indicator {3}, fitted with an
extension, on it,

- m T e

Adju=t the dial indiecateor to half-
travel and by turning the engine in both
directlona, find the pump piston BEDC

and =et the dial on zerc.

Turn the crankshaft in its normal
direction of rotation until gauge rod
Mot.910 engzges in the crankshaft pulley
or flywheel {(A).

In this poslticn, move the injection
punp to obtain a pump piston 1ift of
1.10 mm.

Tighten the injection pump =zecuring
nuktzs.

CHECEING

Removs gauge rod HWot.910, turn the
arankshaft through 14 turns and then,
moving it slowly, chack the dial
indicator zero point and relock the
agsembly at TDC wilith gauge rod Mot.910,

Checlk the pump piston lift which should
be between 1.05 and 1,19 mm,

Remove gauge rod Mot.910, support .
Mot.8%6 and the dial indicator. .

Refit the hydraulic head plug, using a
neWw seal.
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Removing

Refitting
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REFITTING ADJACENT COMPONENTS

Connect up the fuel feed and return
pipes.

WARNING:
D not mix up the hanjo bolts:

L - Feed (two & mm dia. holes)
B - Return to tank (one calibrated hole
+ 1 filter).

‘Refit!

- the throttle cable and adjuat the
cable cover olamp bolt on the pump to
compresa the compensator by
approxlimately 2 mm.;

- injecteor pipes (2);

- breather casing (3}

~ timing gear caaing (4);

- goundproofing caver (17,

HQaeconnect the battery.

Bleed the fusl aystem.

CHECKIRG ENGINE SPEEDS

Warm up the englne to i1ts normal
operating Lemperature,

ADJUSTING THE IDLING SFEED
Tdling =peed: see "Specificationa™.

If a eocrrection is necezszary, turn
adjusting zorew (1),

CHECEING THE MAXIMUM SPEED

Warm engine: fully open the throttle
with the lever against screw (2},

The speed should be within the
specifisd ftolerances,

The maximum speed stop acrew (2) is
sealed at the factory with a dab of
varnizh. It should only be adjusted by
an injectlon centre specialist.

534491

- ,,—
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Vehicle Type Engine

RENAULT 18 1344 . 1354 - 2354 J8s.711
RENAULT 20 1276 852700
RENAULT 21 B L 486 - K 486 - § 4885 i JES. 704
i RENAULT 25 B B 296 J8s. 708
 TRAFIC Txx3 5 852,750
Pxx3 é 852..720
MASTER B Axx3 ; J8S 330
JEEFP CJ7 - CJB | J35. 800

r Dezcription Make and type Special detaille ]

o

Injection pump

HOTO DIESEL
DFC R §443...

See application
chart

Single distributor rotary pump with two
pletons, mechanical cenirifugal
governor, aulomatic hydraulic
advance,cold fast Idling

pvalem #nd solenoid shur=-aff,

1.40 aor 1.80 mm or dimension "X" on

RKB 45 5 B456

|
e

Fump T.D.L. timing
Locked by a gauge rod - pump {see application chart)
Injectors ROTO DIESEL

| ROTO DIESEL . + 7
Pintle and scat E RON (SDC 6751 setting 118 5 bars/max. difference
assembly 8 bhars
]l RDN OSDC 6751 C
e - [ - _1'_... [ - n
Fuel filtcr ' ROTO DIESEL With intagral priming pump:
MNote: 843 From 1987 the filter ia Fiteed wilh
1 heatar far henting the dienel wvie the
e rriglne Sooling zyatam.
Outside diameter & mm
Injector pipes Inside diametcr 2.5 mm
Lengch 130 mm
Fast idling CALORSTAT Travel 7 Lo 8.5 mm hetween 30 and 67°C
thermoatatic unit

SETTIRGS

Tdling . .

Max. =zpeed ...
Smoke density :

Approved figure

Maximum legal

{Trafic and Mastor gmﬂds
transpnrt}

- Bce chare

. 8o charr

T 111 - 36 0

i 1.31M T 41 6y
am-1. 55 o4
2.5M1. g1 9y

TIMING CHECK (on diagnostic bay)

Injection Idling Injection

i Speed COmmetces
LM r.p.m. Be[an_TiD.ﬁ.

~ 750 + 50 | 8.5 & 1°

L K & S 486 850 + 50 4.5 + 1°
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Vehicle

Type

Imjection pump
ROTOQ DIESEL DPC

Timing
aetting

Idling

_ apeed
in r.p.m.

Hax;

apeed
in r.p.m.

Renaulr 18

1344
1354
2354

R 8443 060 B
R 8443 061 B
R 8443 062 B

1.40

A 8443 130 A

R B443 131 A

R B443 132 B

RB443 A 132 B

R 83443 138 A Mod D5°
F 8443 139 A Med DS*

1:80

750 + 5O

I+

4 730 to
4 900

Henault 20

1276

R 8443 060 A
A B442 061 A
R 8443 062 A

1.40

R B443 130 A

R B443 131 A

R 8443 132 B

R 8443 A 132 B

R 8443 138 A Mod DS*
A B443 139 A Mod DS*

1.80

750 + 50

4 750 rao
4 900

Renaukt 21

L 486
K 486
S 486

Ft B443 A 400 A
R B443 A 401 B

1.80

R 8443 B 402 B

Dimansion [X]
on_pumg

BE50 ¢ 50

4 }FED to
4 900G

Renault 25

B 236

R 8443 A 400 A
R 8443 A 401 B

1.80

R 8443 B 402 B

Dimenaion [X}
an_pump _

750 + 20

4750 to
4 900

TRAFIC

Txxd
Fux3

R 8443 090 &
F 5443 091 A
B §443 092 A
R 8443 083 A

1.40

H 8443 140 A

H 8443 141 A

A B4d3 142 B

R Ba43 A 142 B

R 8443 148 A Mod D&°
R 8443 149 A Mod DS*

Dimonston [X2

1.80

R 8443 B 143 B

Dii‘lﬂn =4on [X)

BOQ + 25

I+

4 250 ro
4 400

MASTER

Rxx3

A B443 140 A

A B443 141 A

A B443 142 B

R 8443 A 142 B

R 8443 144 A Moa DS
R 8443 149 A Mod DS~

1.80

RB443B 143 B

Dimansian [x}
on pump

AO0 + 25

I+

4 250 o
4 400

JEEF

GJ7 - Gl

R 8443 190 A
R 8443 191 A
R 8443 192 B
R8443 A 182 B

1.80

750 + 50

I+

4 750 to
4 900

. - =

Hote : Injection pumps with the plate inscription "Mod DS" identified on the chart by
MAN gere priginally 060 to 062 A or B and 090 to 093 A pumps that have been modified
(by the removal of the low lvad advance system}. Ir is therefore essential to set

their timing ac L.9¢ omm.
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HYDRAULIC ADVANCE SYSTEM CONTROLLED BY A SHUT-OFF VALVE

REMNAULT 21 and 25 DIE3EL wehicles with
ROTO DIESEL . egulpment are fltted with
an Injection pump which has a khydraulic
advance system controlled by a ghub-off
valve.

Thne external appearance of thisz pump
differs from the earlier pump in that
it has a low 1oad advanes shut-off
valve (1) connected to the cold start
accelerated idling lever (2] by means
of a conneeting rod {327,

06T

Cold engine

The thermostatie sensor moves lesver (2]
inte the aceelerated idling po=sitlon.

By means of rod (3}, shut-off valve (1)
ig moved into the open eilreult position
and flat (&) connects ducts (4 and
(6).

The fuel, under tranafer pressure at
piston (7) end, is sent dirsstly into
the upper housalng.

piagton (7) comes into eoutact with plug
{B), producing an additicnal advance of
approximately 1.5°{ie. approximately 37
at erankshaft).

ey absany)

*;;H-i_;-52;:j;lﬂﬂ3jw%¥i”=

1
'
1
|
l.
|
1
A

sns8d

Hot engine

When the engine heats up, the
thermostatic sensor frees acoelerated
3dling lever (2}. Rod (3) moves the
apindle of shut-off valve {1} and flat
(5) is no lcnger oppoaite duets (M) and
(6), The fuel, under transfer preasure,
moves piston (7)., the travel of which is
limited by ecirelip (9), which comes to
stop on liner (1G], thus ecancelling the
additicnal advance chtained when the
englne was oold.
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TIMING THE INJECTION PUMP VIA THE COVER

As from the pumps with suffix B, for
example DPC B 3443 B 802 B, the timing
method i3 garried out ualng a new piece
of equipment which is to be placed on
the pump cover. '

[T
1 |: ) A
fGRE

" .
MOTELR  PMH
I, € dY

SR - e
7 [nuuuﬂﬁu )
e, - iy

281

uuaacng;#ff CAV
i e & _ROQTOMESIL
TYPEJEC®A D7 OFCATMIEMZE
LSOE__ Moo
SN N® !:l.:l_l'z.l!j: LI ERANCE

The punp cover has a timing doct (A)
fitted with a blanking plug.
dn these new pumps the gauge 1Ift walue
(whieh is pecullar to each pump) is
stamped on blanking plug (2), This
value corresponda to the timing value
on the engine at TDC.
The new =ystem is easier to use for the
following reasons:
- angle bracket no longer required;
- the gauge no longer has to have
a spring arm:
- Lhe pump body does net have to be
drained before the timing can be
chegked,
Suitable tooling Mot. 1079, comprising
the following components, must be used:
- a gauge (B} with very precise
dimensions (length ¥ = 95.5+ 0.01
mm ;) }
- a dial indiecator support (D}i
- A4 dial indicator (E) with a travel of
A0 mm,

LRF{: L]

EhFe T

HOTE: 3ome pumps may have a bar code
label on the cover. This system is anly
valid for mounting in the factory with
suitable tooling.”

The blanking plug showing the timing
value {5 white originally and blue when
the pump has been overhaunled by a
Renault Injection Centrea or CAV ROTO
BIEGEL specialist.

* It should have besn ramowved Iln the Fectory and
ie to be ignored,
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ESSENTTAL SPECIAL TOQOLING

Mot. B54 Injection pump sprocket retainer

Mot. 861 T pauge rod

Mat. B77 Tools for =zeiting the Roto Dlesel pump timing

Mot. 909-01 Spanner for injection pump nut

Mot. 1053 Injection pump sprocket extractor (replaces B.Vi.28-01, B.Vi.i48,

B.Vi.859)

Mot, 1079 Tooling for timing Roto Diescl puap (suffix “B") via cover

REMOVING | femove the protestive panel [rom wunder

the enging.
Depending on the version, it may be

neceazary to remove certazin accessorigs ?ﬂﬁffﬂw the hgdﬂﬂulze DU Sedurihng
to remove the timing gear casing. See bolic (shown by arrows!.

the particular workshap manual feor the

: : Femove the drive belt and retighten the
vehicle in guestion,

. hydraulic pump aecuring bolls.
Vehiclea with power-asaisted steering

pump under the alternaior Disconnect the battery.

1at type of asaembly

Disoonnect the throttle eontrol, the
shut-off solenoid wire and the fast
idling cabla.

Disconnect the fuel fead and return
pipes.

Remcvye the injector pipes.

B B
A rﬁfgﬁéF e iﬁﬁﬁiahitigéﬁ]*jéhﬁf

gl e Kl
fh.__"J“'Ja.__'\'-_ b = K"l - e L

WARNING

Frotect ihe alternctor freom the Ffusi
Whteh will susn out durtng removal.
Loosen the alternator drive belt and
pull hack the alternator.




INJECTION PUMP
Removal - Refitting 13

Remove the timing gear casing securing
Bolts and the casing.

83371

Remdve the spacer ring and take oI Fhe
rear protection plate,

Turn the erankshaft to bring the engine
be TDC on No. 1 eylinder (flywheael
and),

In this pesition cheel that-

- the mark on the camshaft aprooket 1is
1n line with the centre of the boss on
the rocker arm cover:

- the mark on the injeetion pump
sprocket is In line with the centre of
the injecticn pump boas.

Then move back by one tooth.

Fit locking %ool Mot. 854 by turning
the crankshaft slightly in both
directions until it enters the teeth In
the sprockebs and Ehen seoure it,

untliiy if. is flush with thke end of the
*hread

Flt tool Mot. 1053 to the pump =sprocket,
Never locate its olaws on the sprocket
teeth.

DO NOT STRIKE THE ASSEMBELY WITH A HAMMER
TG FREE THE SPROCKET {risk of internal
damage to the pump).

Free the aprocket from its taper and
remove extractor Met, 1053 and the
sprocket nut and washer,

bt

.F'-“
o . bl
. -
R -‘:i £ —

CRt Y

Remove the protective casing and the
Pump rear suppori.

iemove the pump senuring nuta and
washers.

Take out the injeetion pump,
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REFITTING

Fit the pump to the engine, aligning
the key with the keyway 1in the =sprocket.

With the pump in po=zition, fit the
aecuring nuts, washer and flange,
Without tightening them.

Fit the sprocket zecuring nut and
washer and tighten it to the specified

torgque,

Remove locking tool Mot, 854,

TIMING
(PUMP WITH ACCESS T TIMING AT THE
SIDE}

The pump has:

- a timing nifn gn the rotating asaembly
(3

— 8 pozitiening and. gauge guide circlip
(4), to obtain dial indicator readings
on the fixed internal part.

Thia circlip is positioned at the
factory and must never be moved,

Fitting the dial indicator zupport
it Mot 87T consists of

-~ a timing gauge rod (1):

- & spacer washer (2) {not to be fitted
when the throttle support is mounted on
the access pluglj

— a dial indicator support {3) with a
securling screw and a milled nut to
gsecure the indicateor on the support;

— a support securing nut (4);

- an angle bracket secured to the dial
indicator (5}).
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Te avoid errors in measurement when timing the pump, a dial indiecator correapoending

to the following specifications must be used:

- barrel diameter & mm;
- Lravel 10 mm;

- ma¥. dial diameter &0 mm;

B417R

- moeunting lug centred on the baze of
the dial indicator so &3 to ensure that
angle bracket (B) 1z perpendicular:

H4178 1

- plupger projection from barrel
(dimension X} 20 mm, with securing lug.

(1f the various dial indiecaters which
have been approved, only the MITUTOYD
and MICROS SANVOISIN dial indicators
which corresapond to these specifications
are to be used.

Reminder:

Fitting the dial indicatcr support

24141 -1

NOTE:

Shim {2} ia to be uysed on all pumpa
which do not have a throttle support lug
on the ftiming plug.
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The gauge rod has a spring arm (D)
because the rotating part of the pump
has slots (RI* inte which it can enter
when the engine or the pump is turned
autside the timing ramp area.

¥ See page U7

24181«

WARNING

The position of elrclip (A}, determined
at the factory, representa the
injeetion commencement point on the
pump. It i3 therefore easential to take
every precaution to avoid moving it.

When mounting the support, the centre
of the adjusting "V" (B) should be in
1ine wlth the gauge rod hole in the
eirellp {(one tooth before TDC, No.l
cylinder compression, flywheél end).

Femove the timing access plug.

Plare rod (1% in the hale in the
aircllip.

Fit nut (4 with support (3) and washer
{2) and screw it in. '

Secure angle bracket (5) to the dial
indicator and fit the assembly to
auppart (3).

Adjust the assembly so that the dial
indicator is at half travel, angle
bracket ball (C) is in the centre of
the gauge rod and the bracket itsell 14
sguare with the end of the dial

indl cator.,

Then, by turning the pump in both
direstinona, determine the cantre point of
the "¥"» (B) (smalliesat reading on the
indlieator) and zero the dial,

Note the lowest flgure obtained, for
example 4 mm.

WARNING

REMEMEER TO TAKE OUT THE GAUKGE ROD
BEFORE TDRKING THE CRANESHAFT, OTHERWISE
THE CIRCLIP MAY MOVE AKD BREAX THE GAUGE
ROD.
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TIMTNG

Disengage the gauge rod. Toe do this,
pull the rod and engage its apring arm
in one of the slots provided on the
securing nut,

Turn the erankshaft in its normal
direction of rotation thraugh two turns
and atop approximately two teeth before
TC, Ro.1 cyliinder oompression,

Bring the gauge rod inte contact with
the "¥" in the punp rotor,

B4130 -1

Slowly turn the ¢rankshaft in its
normal direction of potation, check the
lowest point {(dial indicator zero, for
example Ymm? and lock the crankshaft at
TR with pin Mot. 881,

Example of timing at 1.80 mm

Turn the pump te lift the gauge rod by
1.80 mm, that is:

for axample:r 4 mm + 1.80 mm = 5.80 mm
at the dial indicator,

Yighten the pump securing nuts.

SFRING ARM IS SECURE IN ONE OF THE SLOTS
IN THE HUT. '

Turn the engine through two turns,
Stap twe teeth bef'ore TRC,

Inlock the dial lndiecator gauge rod.

Slowly turn the engine back to cheek the
zere point and then until rod Mot.B861
engages in the crankakhaft,

The figure should be between 1.78 and
1.82 mm,

Correct it if necesagary,
Cheek the timing marks in this poaition:

- camahaft: (mark on sprocket in line
with @entre of boss on rocker arm
oover};

- injection pump: (mark on sprocket
roughly cn eentre of injection pump
boas}),

Pull out crankshaft pin Mot . B6T and the
Liming pauge Tod,

Hote: Batween the two marks on the
aproclets there should e Lweanty
recedsea between the testh on the
toocthed beltk.
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TIMING
(PUMP WITH ACCESS VIA COVER)

The pump comprlses:

- a timing duct {A) located on the pump
pover, on which timing gauge rod (B}
rests;

- a dowel () which iz welded to the
hydraulic head rotor.

The gauge lift value corresponding to
the pump timing when the engine iz on
TH is stamped on the side acceaz plug
af the punp.

NOTE: By turning the pump driveshaft in
the normal directicon of rotation, the
dowel drives the timlng gaugZe for a
travel of approximately 18 mm,

Fitting tooling Mot.107%°

Eit Met.1079:

- 3 timing gauge rod (B) which has a
reducad diameter in the centre enabling

it to move sideways when the pump turns
backwarda;

- a dial indicator =uppart {D);
- a dial indicator with a travel of 30
mm (E}.

F1ZE5

- Remowve the acceess plug and itz seal,

- Place gauge rod {B) in timing duet {A)
and ensure that it is not in contact
with dewel ().

- Fit in place dial indicator support
{D) on duct (A) and secure 1.

- Offer up dial indicator {E} to the
aupbort and fighten it at a travel of
0.2 mm,

- Zerg the dial indicator.

Mot 1079

& ARGl o, |
=2l
.I
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Turn the driveshaft in the normal
direction of rotation and check that the
gauge rod 1ift is approximately 18 mm
and that, after moving, the gauge rod
and the disgl indicator retwn to zero.
Turn the driveshaft in the normal
direction of rotation until the dial
indicator starts to lift.

Offer up the pump to the engine and Fit
it in plae=s, aligning the key with its
Keyway 1n the sprocket.

When the pump i3 In position, fit the
washers and nuts for the securing
flange, wlithout tightening them,

Fit the sprocket washer and securing
nut. and tighten to the recommended
torque.

Remove retaining tool Mot.85i.

B4 128

Glowly turn the erankahaft in the
normal direction of retation and look
it at TDC using gauge rod Mot,.B861,

Turn the pump =0 as to 1ift the gauge
rod by the value corresponding to the
vialue on the zide acceas plug.

Timing example: dimension X = 6.58 mm.

[

51259

Tighten the pump securing nut=.
CHECEKING

Release gauge rod Mot,.861 and.turning

the erankshaft in the normal direction of
retatien,burn it through one and three
dquarter turns.

Checlkk that the dial indicator is at
Tero.

| Slowly turn the erankshaft until gauge
rod Mot.BA1 engages in the crankshaft.

The 1if't should he
For example: 6,881 Q.04 mm,

Correch it if necessary,
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NOTE: After any adjustments, the tiuing
oust be re-checked,

In this position check that:

- the mark on the camshaft sprocket is

in line with the centre of the boss on
the rocker arm cover; '

- the mark on the injecticn pump
sprocket is in 1line with the centre of
the injection pump boas.

MITE: Beiween the two marks on the
sprockets there should be twenty

recesses between the teeth on the
toothed belt.
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REFITTING ADJACENT COMPOMENTS
Remove Lhe timlng tooling.
Refit the pump plug using a mew sSeal.

Remove rod Mot,BB31 and refit the access
plug to the housing.

Fit the rear gupport and =ecure 1t,
serewing up its bolts avenly so as not
to subject the pump to stresa.

Rerit the alternator pratective casing.

Fit in the following crder:
~ the spacer ring to bolt (233
- the timing gear casing and secura it;

- the alternator drive belt and adjust
1ts tenzion.

-
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Clean the feed pipes and operate the
priming pump a few times to remove any
dirt.

Connect the feed and raturn pipes.

WARNTNG :

A - Feed banjc bolt which may
ineorporate a pump protection filter.

B = Return to tank banjo bolt with a
valve and calibrated jet,

Fit the injectar plipes wlthout
tightening the uniona at the injector
ands,

Connect the ahut-~aff =oleneld wire,
ADJUSTING THE THROTTLE CONTROL

Adju=st the cable cover end <lamp teo

compresa the compensaltor by
approximately 2 mm.
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Early type

ADJOUSTING THE FAST TDLTNG WHEN COLD

it the cable, the cover end stop and
cable clamp (1).

Cold engine (conlant temperature less

than 36°C),
Push idling stop (2} as far as it will

g0, tenaicn the cable, bring the cable
clamp against the atop and tighten it.

Later type

e e

: ] Mo

H'frh'-w"

Vehicleg with a power-ascisted stearing
pump movnted wnder the altermator.

belt, adjust ita teneiocn
hpdrenilic pump Becuring

Alaad the fuel system.
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CERECEING THE ANTI-STALLI. STOF

Engine warm, idling speed 750 rps.
Place a 2 mm spacsr (dimension ¥}
between stop (5} and the throttle
lever, The speed should not inecrease by
mare than 100 rpm.

ADJUSTING THE IDLING (warn engine).

1} Pre-adjust the idling to 700 rpm,
loosen looknut (2} and turn sarew (1)
to obtain a apeed of TOQ rpm.

Barly type

On injection pumps of the later type,
the idling laver has been modified and
haz a new adjusting stop {1}. When lever
(4), which is held againsat the idling
staop by a spring, is moved in the
direction shown by the arrow, 1t allows
the engine to be stopped.

2) Place a 2 mm apacer (dimenaion X)
between stop (5) and the throttle lever.
Loocsen loclnut (43 and turn atop (5) to
obtain a speed of 850+ 50 rpm (then '
remove the 2 mm spacer) and tighten
locknut (U7,

3} hdjuai the idling speed to the
apecified figure by turning secrew (1)
and tightening nut (2].

NHote: Find tine speed at which the engine
vibrates the leaat, within the tolerance

P range.

41 Accelerate sharply and allow the
gngine Lo return to idling, several
times in succesasion:

al if the sngine returns to too slow an
idling apeed and tends t¢ stall, unacreu
anti-stall steop (5} by § of a turn.

b} If the engine losea apeed slowly,
serew ihn anti-stall atop (B) by & of a
turn,

CHECKING THE MAZTMOM SPEED

With the engine warm, open the throttle
fully, with the lever against screw {0).

The snglne speed should be as specified.

The ma¥imum speed atop screw (G} is
sealed at the factory and should only be
adjusted by an injection specialiat who
must then reseal the screw.
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Vehicle i Type  Englne ]
RENAULT 5 B B-C-5 404 FBM..720
EXPRESS B F 404 FBM.. 720
RENAULT 9 L 424 FEM..700
RENAULT 11 B B 374 -C 374 -5 374 FBM..700
| Deacription Special details -

Make and type

Injection putup

ROTO DIESEL
pPC RB443 2102 |1

pPC RB8443 4 210 4 |
DPC R 84434 370 A B |
DPC R 8443 A 371 A

DPC A B443 B 372 4 [

Single distributor rotary pump with
two pistons, centrifugal mechanieal
povernor, dutomatic hydraulic advance,
automatic fast idling when cold and

eolengid shut-ofl.

Pump Ciming
T.D.C. locked by a pin

Injectors

1.60 + 0.02 mm & B
Dimension "X on El
pump.

Piﬂtle.and seak
agscmbly

i-— —_
Fauel f{ilter

Injector pipes

difference
B bars

Fast idling
thermostalic unit

SETTIRGS

Idling

Max. gpeed

Smoke density
Approved figure
Maximum legal .

ROTO DIESEL
LCR &7320
ROTO DIESEL Seiting 118 v bars/max.
RDN OSDC 6843 -5
RDN 0SDC 6843 CH
BOSUH or With incorperated priming pump.
ROTO DIESEL With incorporated priming pump and
diesc]l fuel heater,
PURFLLIX Bl | with incorporated priming pump and
dieae]l fucl heater.
Muote: &3 From 18B7 wehicles Bra aquippad with
Nrilcters wikk o :lirael Fuel heater which h=ata
tha fual win the ®=pglina o oling syalen,
Outzide & 6 mm
[nside @ 2.5 mm
Length 290 mm
CALDORSTAT \ Travel 7 to B.5 mm betwecn 30 and 67°C

850 + 25 rpm
5300 + 100 rpm

TIMING TEST {on diagnostic bay)

Injection
COommenses

Before T.D.CG.

1.11M1 . ag e

2"“1 - 55 94

. } Idling
Injection speed
Pump
_E BT
FOTO DIESEL
DPC R 8443, | B°0 % 23

gﬂ _t -TD

Readings taket with & strobe light across
the flywheelfcluteh housing timing marks.
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HYDRADLIC ADVANCE SYSTEM CONTROLLED BY A SHUT-OFF VALVE

RENAULT 5, 9 and 11 diemel wvehicles
with ROTO DIESEL equipment may be
fitted with an injectlon pump which haa
a hydraulic advance system controlled
by a shut-off valve.

The external appearance of this pump
differs from the eaplier pump in that
1t has a low load advance ahub-off
valve {1) connected to the nold start
accelerated idling lever {2) by means
of a eonnecting rod (3).

Cald englne

The thermestatic senaor moves lever (2)
into the accelerated idling position.

By means of rod (3), shut-off valve (1)}
ia moved into the open ecircuit position
and flat {5} connects ducta {#) and
[E}l

The fuel, under tranafer pressure at
piston (T} end, is sent directly into
the upper housing,

Piston (7) comes intoc contact with plug
(8), producing an additional advance of
approximately 2° (ie, approximately 4°
at erankshaft).

Hot engine

When the engine heats up, the
thermostatic sensor frees accelerated
idling lever (2)., Rod (3) moves the
splndle of shut-off valve (1) and flat
(5) is no longer opposite ducts (4) and
{6). The fuel, under transfer pressure,
moves piston {7), the travel of whiach is
limited by circlip (9), which comes to
atop on liner (10), thus cancelling the
additicenal advanee obtained when the
engine was cold.
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TIMING THE INJECTION PUMF VIA THE COVER

As from the pumps Wwith suffix B, for
example DPC R 8443 B 372 A, the timing
method iz earried out using a new piece
of equipment which is to ba placed on
the pump cover. '
The pump cover has a timing duct [A)
fitted with a blanking plug.

=4k »
WA M
RLYIR !

— 91281
_ pp—

Lucas Eﬂy*’f e

— —-- ¢ _IROTODIESEL

TYPE FAM R 22 OR m AT B EFA |

caoe Moo |

SFRITHT RXNAE |-— D i FRANCE

—_

In these new pumps the gauge 1ift value
(which is peculiar Yo each pump) 1=
atamped on blanking plug (2). This
value corresponds to the timing value
on Lthe engine at TN .

The new system is easier to use for the
followlng reasons:

- angle bracket no longer required;

~ the gauge no leonger requlres a
spring arm;

- the pump body does not have to be

drained before the timing can be

chacked,

suitable tooling Mot.1079, comprising

the fellowing components, must be used:

- a gauge (B} with very precise
dimensions (length ¥ = 95.5+ 0.01
nm): '

- a dial indieator support (D)

- a dial indicator (E) with a travel of

30 mm,

.
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NOTE: 3cme pumps may have a bar code
label on the cover, This aysbtem ia only
valid for mounting in the factory with

suitable tooling.”

The blanking plug showlng the timing
yalue is white origlnally and bBlue whan
the pump has bzen overhauled by a
Renault Injection Centre or CAV ROTO
DIESEL specialist,

* It should heva been remoyed in the fectery and

ip to bm ignored.
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ESSENTIAL SPECTIAL TOOLING
Mot. 877 Dial indicator suppert
Mot. 861 Top dead centre gauge pin (40 mm sherter for B-C-F-5 404)
Mot. 996 Injection pump sprocket retainer
Mat. 1053 Injection pump sprocket extractor (replaces B, ¥i.28.01,
B.Vi.4B, BK.Vi.B859)
Mot. 1079 Tooling for timing ROTO DIESEL pump {auffix "B") via
Lhe COVET
Removing: Loosen the alternator drive helt.

NOTE: Cn B, €, F and 3 404 type
vahicles the fue]l filter must be
dlzeonnected and removed in order Lo
remove Lhe injection pump.

Disconnesct the battery.

Dizsvonnect or remcve the cables, wires
and pipes froém the pump.

B1E00 BT505
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With the gearbox in 5th, 1lift the front
righthand wheel.

Turn the wheel Lo bring the engine to
TDC on Mo. 1 eylinder (flywheel end}
{check with gauge pin Mot.1054).

B7125-1

Then move back by 1 tooth,

Bo1Z0-1 8120

Remove the timing gsar caslng,

Fit locking tool Mot.996.

Inascrew the nut on the pump driveshaft
until it ia flush with the end of the
thraad.

Fit tocl Mot,.,1053 to the pump sprocxet
and separate the sprocket from the cone.,
Hever locate 1ta claws on the aprocket

teeth.

Do not -atrike the azzembly with a hammer
te free the aprocket (risk of internal
damage to the pumpl..

Bemove the nut and the washer.

Hemove the securlng bolts and take off
the pump.
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MAHHMNE N
REFLITTING If the timing belt tension is incorrect,
The position of the pump sprockst it will affect the timing, 50 the
varies according to the injection tension must be checked and, 1T
equipment. It has two position marks on necessary, adjusted before setting the
it (B BOSCH pump:; R ROTD DIESEL pamp ] timing (sco workshop manual MOT.F (D) —
and two Keyways, in different "Timing gear™ section).
positions,

TIMING
B : mark for BOSCH pump (PUMP WITH ACCESS TO TIMING GEAR AT THE
B : mark for ROTD DIESEL pump RTDE)
C & keyway to be used. The pump has:

- a timing "V" on the potating assembly
(B):

- on the fixed internal section, a
cirelip (&) for positioning and guiding
the dial indlcator gauge rod,

This ¢irelip is positioned at the
factory and is not to be moved.

Fitting the dial indicator support
Contents of kit Mok, 877

— a gauge rod (1)

- a apacer washer [(2) {(not to be fitted
when the throttle support is mounted on
the access plug);

- a dial indicator asupport {3} Wwith a
sesuring screw and a milled nat for
fixing the irdicator toe the support;

- & 3upport ascurling nut {ﬂ};

- an angle bracket fixed to the dial
indiecator (5.

— ——

BrpE-3

E—

Position the pump on the engine and fit
it, aligning its key with the Keyway in
the sprocket {mark C).

With the pump in pesition, fit the
washers and nuta to the securing
Flange, witnout tightening them.

Fit the sprocket nubt and washer (1} and
tighten it to the specified Lorque.

Remove locking Lool Mot. 996.
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To avoid errors in measurement when timing the pump, a dial indicator corresponding
ko the following specifications muat be umed:

- barrel diameter 8 mm; - plunger projection from barrel
{dimension X} 20 mm, with securing lug.
- travel 10 mm;
Of the wvaricus dial indicatore which

- max, dial diameter 60 mm; have been approvsed, only the MITUTOYXO
and MICROS. BANVOISIN dial indicators
which ecorrespond to these apecifications
are to be used.

Remindar;

Fitting the dial indiecator support

24178

- mounting lug centred on the base of
the dial 1lndicator so as to ensure that
angle bracket {5} iz perpendicular;

841411

NOTE:

Washer (2) i1s to be used on all pumpa
which 4o net have a throttle support lug
on the timing plug.

E41TE 1
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The gauge rod ha=s a spring arm ()
besause the rotating part of the pump
haz slotz (R)* into which it can enter
when the engine or the pump is turned
ouktside the timing ramp area.

¥ See page 64,

WARNING

The position of eirelip (A), determined
at the factory, represenis the
injection commencement point on the
pump. It is therefore essential to take
every precaution to avold moving it.

When mounting the support, the centre
of the adjusting "¥" {B) should he in
line with the gauge rod hole in the
girelip {one tooth before TDC, No.l
aylinder compression, flywheel end).

Remowve the timing access plug.

Dlgee rad L1% in the hole in the

cirelip.

Fit nut (4) with support (3) and washer
{?)] and screw it in.

Secure anglse bracket (%) to the dial
indicator and fit the aznsembly to

support (3).

AdJust the assembly so that the dial
indlecator 13 at half travel, angle
bracket ball (C} iz in the centre of the
gauge rod and the bpacket itaslf is
square with the end of the dial
indicator. '

Then, by turning the pump in both
dirgetions, determine the centrs point
of the "Y' (B) (smallest reading on the
tndicator) and zero the dial.

Note the lLowest figure obtalined, for
example 4 mm,

3 a1iin




INJECTION
Removing -

PUMP
Refitting

13

TIMTNG

REMEMBER TO TAKE OUT THE GAUGE RCD
BEFORE TURNING THE CRANKESHAFT,
OTHERWISE THE CIRCLIP MAY MOVE AND
BREAK TEE GAUGE ROD.

#4140 -1

Disengage the gauge rod. To do thi=s,
pull the rod and engage ita spring arm
in one of the slote provided on the
agguring nut.

Turn the crankshaft in 1ts normal
direction of rotatlon through twoe turns
and stop approximately twoe teeth before
TG, No.1 cylinder compression.

Bring the gauge rod intc contact with
the #*Y" in the pump rotor.

Flowly turn the crankshafi in jts
normal direstion eof eotation, checlk the
lowest point (dlal indicator zero, for
example Ymm)] and lock the crankshaft at
THC with pin Mot. 1054,

Turn the pump tor 1ift the gauge rod by
1.60 mm, that is:

for exanple:; 4 mm + L.60 mm = 5.60 m
at the dial indicateor.

Tighten the pump aecuring nuts.

CHECKING

Pull out crankshaft pin Mot.1064 and the
timing gauge rod,.

g4140-1

TAXE GREAT CARE TO ENSURE THAT THE
SPRING ARM (D) IS SECURE IN ONE OF THE
SLOTS IN THE NUT.

Turn the engine through two Lturna,

top two teeth hefors TDC.

Unlock the dial indicator gauge rod.
3lowly turn the englne back Lo check the
zero point and then until rod Mot. 1054

engages in the crankshaft.

The firure should be between 1.58 and
1,62 mm.

Correct it if necedsary.
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TIMIRG
(POMP WITH ACCESS VIA COVER)

The pump comprises:

- a timing duct (A) loeated on the pump
cover, on which timing gavge (B) reats;

- a dowel (€) which is welded to the
hydraulic head rotor,

The gauge 11ft walue corresponding to

the pump tlming when the engine is on

TDL is stamped on the aide access plug
af the pump.

NOTE: By turning the pump drivezshaft in
the normal direction of rotation, the
dewel drives the timing gauge for a
travel of approximately 18 mm.

Fitting tocoling Mot. 1079

Eit Mot.1079:
- a timing gauge rod {B) which has a
reduned diameter in the centre enabling
it to move sideways when the pump turns
in reverae;

- a dlal indicatep support (D);

- &ijial indicator with a travel of 30

B1ZE%

with dowel ().

(D) on duct (A} and secure it.

D.2 mm.
-~ et the dial on zero.

- Remove the access plug and it= seal,
- Place gauge rod (B) in timing duct (a)
and enaure that it is not in contact

- Fift in place dial indicator support

- Offer up dial indiecator (E) to the
aupport and tighten it at a Lravel of

r%*\w\

cl
|
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Turn the driveshaft in the normal
direction of rotation aznd check that
the gauge rod 1ift is approximately 18
mm and that after moving the gauge rod
and the dial indicator return to zero.

Turn the driveshaft in the normal
direction of rotation until the dial
indicator starts to 1ift.

tepending on the type of lnjection
equipment, the pump aprocket haa a
different position: it has two position
markings {B BOSCH pump, R ROTO DIESEL
pump) and two Keyways in different
positions:

27186-3

mark for BOSCH pump
mark For ROTD DIESEL Pump
keyway to be used,

0™

Offer up the pump to the engine and fit
it in place, aligning the key with its
keyway in the sprocket (mark C).

When the pump 1s in po3ition, 1t the
washeras and nuts for the securing
flange, without tightening them.

Fit the aprocket washer and =zecuring nut

(1} and tighten to the recommended
torqua,

Remove locking tool Mot.996,

Slowly turn the crankshaft in the normal
direction of rotation and lock it akt TDC
using gauge rod Mot. 1064,

Turn the pump 30 as to 1ift the gauge
rod by the value correaponding to the
value on the side access plup.

Timing example: dimension X = ﬁ.ﬁé M.

Tighten the pump securing nuts.
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CRECETING

Release gauge rod Mot.109% and turning
the crankshaft in the normal direction
of rotation turn 1t through one and

three quarter turns.
Check that the diasl indicator 1Ia at

Zaro,

Slowly turn the cranlkishaft unti) gauge
rod Mot, 1054 engages in the crankshaft.

Tne 1lift should be
for example: 6.68 10,04 mm.
Correct 1t if necessary.

NOTE: After any adjustments, the timing
must be re-checked.

£ -
f;:-';f
rd
- s Y
H;QH If the casing has marking alota, fit it
(o in place and ensure that the toothed
o

wheel marks are in line with the
markings on the ecasing.

0123

In this position cheek the timing
markszs

Pepending on the type of injection
aquipment, the pump aprocket has a
different positicn: 1t has two position
markings {B BOSCH pump, R ROTD DIESEL
pump, and two keyways in different
poaltions:

B : mark for BOSCH pump
R marlk for ROTO BIESEL Fump
C keyway to be used.

+h 48

MITE: Estween the two marks on the
sprockets theres should be thirty
receases batween the testh on the
teothed belt.

BE120 gm 20
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HEFTTTING ADJACENT COMPOMENTS Clean the feed plpes and activate the
priming pumfr several times to remove any
Femove the timing tooling. impurities present.
REefit the puamp plug uaing 2 new azeal, Connect the feed and return pipes.
Fit the rear aupport and secure it, WARNTHNG
serewing up its bolts evenly so as not
ta subject the pump to streas, i — The feed banjo BOLT has a pump

protection filter,

d - The return %o tank banjo bolt has a
valve and a calibrated jet,

Fefit the alternatcor protestive casing.

Fit the timing gear casing; it may be
necezzary to push the sngine sidewvays
on itz mountings te insert the casing. B 122

Era0o

—_— J—— - .

Fetension the alternator drive belt A
{gee "Adjusting the drive belt
tenaion" ).
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Fit the injector pipes without tighten—

ing the unions at the injlector ends,

fonnect the shut-off sclenolid wire.

Refit the Lhrottle control & adjust it:

- With the aceelerator pedal fully
depressed;

- with the throttle contrel on the pump
at the end of its travel,

tdjust the cable cover end clamp to

compress the compensator by

approximately 2 mm.

-

ADJUSTING THE FAST IDLING WHEN COLD

Fit the eable, the ecover end stop and

cahle clamp {1}.

Cold engine (coolant temperature less

than 30°C). '

Push idling stop (2) as far as 1t will
go, tenzion the cable, brinog the cable
clamp agalnat the =stop and tighten it.

Bleed the fuel ayatem,

CHECEKING ENGINE SPEEDS

CHECKING THE ANTI-STALL STOP

Engine warm, idling speed 850+ 25 rpm,

Flace a 2 mm spacer {(dimension X
between stop (5) and the throttle lever,
The speed should not inecrease by more
than 100 rpm, that is, 950 125 ppm.

Note: When the engine 1s warm, lever
(3) must return againat the minimum
atop {(shown by arrcow).

ADJUSTING THE IDLING (warm engine)

1} Pre-adjust the idling speed to TS5
rpg. Loosen locknut (2) and turn screw
{1) to obtaln a apeed of T50 rpm.

2} Place a 2 mm spacer (dimension X}
batween stop (5) and the throttle laver,
Loosen locknut (4) and move stop {5} to
cbtain a apeed of 900+ 50 rpm {then
remave the 2 mm spacer) and tighten
locknut (4.

3} Adjust the idling speed to 850 £25
rpm by turning acrew (1} and tighten
locknut (2).

43 hecelerate sharply and allow the
engine to return Lo idling speed several
times In succession:

a) if the engine returns to a apeed
lower than idling and tends Lo stall:
unserew anti-stall screw (5) by L of a
turng

b) if the engine apeed falls slowly:
sorew in anti-stall stop (5) by & of a
turn,

CHECKTHG THE MAXTMOM SPEED

Warm engine: open the therotfle lever
fully, agalnat it=s stop.

The engine spesd sahould e Lbetween 5200
and 5400 rpm.

Az the max. spesd stop screw (6} is
zealed at the factory it should only be
ad justed by an injection apecizliat who
‘ahould then reseal it.
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4=z this operation can have serious
congequences for the injection pump, it
is essential that 1t should only be
cgarried out under conditions of
abzolute ¢leanliness.

1} Clean off the area round the
salencid and blow it with compressed
alr.

2} When dismantling and reassembling
the seolenoid, operake the plunger
button on the priming pump so that the
fuel carries any dirt in the soalenoid
tapping with it when 1t flows out.

Note:

Given the cloze proximity of the
alternator, preoctect it during this
operation,

Tisconnect the shut-off supply wire.
Loogsen solencid (1) and unscrew it
wWwhilst operating the priming punp.
Recover the valve and 1ts spring.

ROTO DYESEL pump ... . __

== [

I Wik
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On refitting:
place a new seal on the sclenoid body.,

Flace the valve and its apring, coated
with grease, in ita location on the

hydraulic head and the houaing.

Fit the solencid and =screw it in whilst

operating the priming pump. Tighten 1t
te the =pecified torgue,

THERMOSTATIC CAFPSULE
Bemoviong - Refitting

Loosen and remove cable oclamp €1). Free
the cable and its cover from the pump
support,

Pemove the thermostatic element and
plug the tapping to aveld losing
coolant.

On refitting:

- fit a new seal {3, check and top up
the coclant, if necessary.
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ESSBENTIAL SPECIAL TOOLLING

Mot .869 Injector nut tightening socket

Ele.721 Limited torque plug epanner

REMOVING

Remove in the following ordsr:

~ the leak-back banjo bolt;

- the union nut on the injector pipe
from the pump;

- the
= the
- the
- the
- the

two clamp securing nutad

flat washers:

securing clamps;

injector;

zaal and flame baffle washer.

REFITYTING

Place the following in the eyliader

heads

- a ney seal and a8 Flame baffle washer
(positioned as shown by the arrow);

- the injector, enzuring that it i=s
aquars against ita seal.

Fit the clamp, the washera and the nuts.

Tighten the two nuta evenly using
apanner Ble.T21 and sccket Mot,.B889,

fAefit the leak-back banjc bolt using new
seals,
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Imjectors are to be overhailed wunder
eonditione of absolute cleanliness.

Ringe the pavts in slean fluid before
reqasambliy.

Yse infector teat flyid INJECTELF.E.D.,
(eupplied in & litre cane) for ringing
of f the parts and tepling the ingector
on @ test pump.

Grip the injector across its flats in
g2 vice fitted with soft jaws.

BOSCH injactora ROTO DIESEL injectora
Loosen the nozzle securlng nut {1). ﬁnﬂcrew one after the other:
- cap (9);
- bedy (3},

Note:
These injectors are squipped with an
openlng pressure adjusting screw (7).

To adjust the injector opening pressure,

loosen cap (9) and turn screw (T) with a
gerewdriver,

After adjustment, retighten cap {9).
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ESSENTIAL SPECIAL TOOLING

Mot . 997

Spanoer for injector Fasbtenings

REMOVING
Remove the leak-back pipe.
Eemove Lhe injector pipe.

Unserew the injector using tool
Mot .997.

T

REFITTIRG (Speclal polints)

It i3 essential teo fit a new flames
baffle washer and to tighten the
in)ector to 7 dalNm.

— P e . -

86977

FBM engine — Dismantling - reaasembly

BOSCH injectors

Injectors are to be overhauled under
conditions of abaclute cleanliness.

Ringe the parts in elean fluid befaore
regssenbly,

Uae injector test fluid IRJECTELF E.D.

(supplied in 9 litre cans} for rinsing .

of f the parta and for teating the
injectors on a Lteat pumg.
Dismantling - reassembly

Grip the injeoetor acrozs 1ts lats in a
vice fitted with soft jaws.

Loosen the nozzle securing nut (1).

—_

1 = Securing nut
(tightening torque = 7 daNm)
- Pintle and aeat
- Intermedigte plate
- Pressure pad
Pressure adjusting spring
- Adjusting washer
~ Injector body

L e R RN = R LY |
i
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ROTO DIESEL INJECTORS

- e Ce——

2 = Setting ahim

3 = Pressure setting
apring

4 - Thrust pad

5 - Two faced spacer

6 - Pintle and =seat

T - Nozzle retalning
it

NOTE

The presaure at which the injector
opens is adjusted by fitting shims (2)
of varying thicknesses,

(0.10 mm provides on averags a pressure
change of 10 bars).

Dismantling

Flace the injeetor on support Mct, 1001,
grip the support in a vice and looszen
the nut with socket Mot.,997. |

Reasaembly

Overhaul injectoras under conditions of
absolute cleanlinesa,

ESSENTIAL SPECTIAL TOCLS
Mot.591-01  Spanner for tightening by angular
method
Mot. 591-02 Magnetized flexible arm
f ‘Mot. 997 Spanner for injector fastenings

Mot. 1011 Injector support
Rinse the parts in clean fluid before
reassembly,

1 - Body

The nozzle retaining nut is tightened by
the angular method.

- With a torque wrench apply a torgue of
1 daNm to the injector holder nut. Fit
the angle tightening toocling Mot. 591-01
and Met. 591-02 and mark the 0O°
poalition,

Tighten the nut through 22¢+ 19,

Mot. 591-02 -

Mot 591-01

Mot. 1011
—_

. r
..
&:13,_.
- o
. ==l
L

-

-
-
-
-

S

B7601 N

NOTE: A pre-tighening torque of 2 daNm

and an angle of 19% 1° may be applied.
On parts which have been heat-treated
(resulting in a black appearance) a
torque of 13 daNm may be applied,
However, this method i= not recommended
2lnce it does not guarantees perfeect
Teglktichtrnp=e
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REMOYING
Remove:

- the soundproofing cover;

- the injector and leak-back pilpes.
Remove the nut and clamp and take out
the imjector holder.

REFTTTING

If the heat baffle (1) is replaced,
replace seal (5} before refitting it.
The load Is to be taken on the face of
seal {3) and not on the nozzle sealing
face (4],

For example, use a mandrel of the same

diameter as nozzle retaining nut {8)
and an old injector seal (3},

580 engine

Grip injeator (1) acroas the flats on
its body in a vice fitted with soft
Jaws.

Unacrew nut (8) and remove:

- seat {7} and itz pintle (6], taking
care not to allow the needle to fall;

Fit the injector and clamp and Ltighten
the nut to the apecified targue.

Dizmantling - reassembly

- intermediate plate (5);
- pressure pad {#);

- apring {3} and pressure adjusting
waaher (2).

Refit these parts in reverse order and
tighten the nut to the apecified torque.

ra-

3
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CLEANING THE THNJECTORS

Uze a cleaning product selected by
RENATLT to decarbonise the parts.

The injector aeat and pintle are to be
gleaned very carefully Lo avoid any
risk of distortion, impact or scoring.

The tools required for cleaning are
part of the BOSCH injector cleaning Kit
KDEF 2900,

a) Clzan the pintls and iﬂjﬁﬂtﬂl" aaat
with ¢lean fluid. Decarbonlse the

" putside of theas parts with a braas wire

or nylon brush (never a steel wire

bruzh ).

L) Decarbonieing the injector seat
undarcut.

Insert seraper (@} into the needle
lecation and sorape out undercut (1) as
ahown in the {llustration.

o) Decarbonising the seat

Insert the apecial cutter {e} which is
the =zame diameter as the needle, inteo
the injector body and clean the seat by
turning itc.

d) Cleanirig the pintle hole

- Fit brass saraper {c¢) which
corresponds to the hole dlameter to the
tool holder (b).

- Insert the zcraper into the hole and
decarbonise by turning it,

&5 ar3

VISUAL INSPECTTON
%

Thoroughly rinse off and inspect the
body and the needle,

Cheok:

1} On the pintle

- whether tihe seat 1z pitted or
distorted;

- whethar the Injection pintle is worn
or damaged.,

2} On the body

- Whether the aeat 1z distorted

- on pintle injectora, whether the
injector hole 1s distorted (ovallty).
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3) Operating check

Dip the plntle in clean fluid and
introduce 243 of its length into the
injector zeat,

When held almost wertieal, it zhould
fall on ¢ its =eat under its own
welght, '

IMPORTANT NOTE:

Under no circumatances are any
rectification operations other than
cleaning to be capried out on an
injector. Using abrasive products for
lapping or regrinding the injector aeat
g pintle seats is strictly forbidden.

Thaese operatliona change fthe
specifications of the injectorsz and
result in poor eombustion, smoke, low
poser and ovarheating.

TESTING

Tha test oemp La to be mounled on a
Bench reasvsed geciuzively lor

ranordl cioning infaciora. (L must aluays
b elaan and protecstecd ogeinsl dust.

Whew aellding up the pump gelest a
gomplete injecior kolden, meosure its
Gp@hiﬁg oresause ond put Lt govds a8 a
FE ey anela .,

tooar b oufed Prom bime to time to cheok
1T the DU DPEEIUT EHGE LE TR GO

} Rt Brann PREESUNE  gEUGE wogoed
v Lo

BT & S

The following tests can be carried out
on an injector Lest pump:

aj the opening pressure,known as the
"injector settiing presaure™;

b} leal test

o} tie injector operating noise and jet
pattbern.

IMPORTANT: The jet from an injeetor can
cal2e very sSeriould injury. Ensure that
it cannot make contact with anybody.

Connect the teat pump te the injector
holder,

Enaure thnat the unions are in good
condision and clean. Any dust which
entera can have a detrimental effzct on
the operation of Lthe injector.

DPYENTING PRESSURE

Isclate the pressure gauge and give a
few quick strokes of Lhe pump to bleed
the sy=tem theoroughly.

Open the connection to the pressure
gauge and move the pump lever very
alowly.

Notae the prassure reading at the moment
the injector opens [the setting
prasaure) which should ke the [lgure
apecified.

The opening presazure can be adjusted by
altering the thickness of the washer {(or
by turning a screw),

As an indication, 0.1 mm representa a
preasure change of 10 Lo 12 bars.

On any one engine, the maximum setting
preasure difference of the injectors
must not exceed B bara.

Nate: When fitting new parts such as a
plntle and aeat assembly and pressure
spring, set the opening pressure near
the maximum toleranns leveal,

LEAE TEST

Maintain the presszure of 10 to 20 bars
below the opening preasure, by holding
the pump lever.

Seat leak test

No dropa should form on the injectopr
nose for a pericd of up to 10 seconds.

Note: & alight dawmpnesas on the nozzle 1z
not cause for rejecticon.
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Leak teat on pintle and seat - Injector
and leak-back.

Ho fuel should weep from the nozzle nut
or the lsak-back circuit.

- Weeplng from around the nozzle
saguring nut showe that thers is a
defect at the injector helder plats (3)
or the nozzle.

- Leakage from the leak-baok cireult
shows that there 13 a defect at the

Injector plate, the pintle and =seat

assembly or the injector.

Rote: If the ftest pump or teat bench is
in perfect condition (pressure circuit
antd pump valve absolutely leakproof)
the leak test ean conslat of measuring
the time taken far the pressure to drop
from 3% to 80 bara below the opening
preasure.,

EXAMPLE

-~ If the opening pressure ia 130 bars,
note the time taken for the preszsure to
drop from 100 to BC bars.

If the time taken for the preasure to
drop is more than 6 seconds, the pintle
and seat ass=embly and the injector are
in good condition.

WAHNIN:: In view of the effect of the
teat pump a pressure drop time of leas

than 6 seconds eannot be considersd as
cause for rejecting the injector.

INJECTOR NOISE AND SPRAY PATTERN
CHARACTERISTICS

Injectors produce a low "snorting" noise
which 1s only perceptible at a rate ar 1
to 2 pump strokes per second.

At highet pump rates, thia noise
disappears and is replaced by a whistling
noise, perceptible at rates of between U
and & strokes per second,

Up to the point where the injector
whistles, its pattern is poorly
atomiaed, sometimes vnevenly distributed
and frayed at the edges,

When the pump iz operatsd quickly, it
should be neat, finely atomised and at
the regquired angle.

Note: These characteristics are obtained
with test fluid INJECTELF E.D..

Using any other fluid whioh does not
have the same properties will result in
extensive differences in the injector
noiza and in the spray pattern.
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INTRODUCTION

The fuel aystem for a diesel enging has
ane or mere Filters to ¢lean the fuel
and thus aveld damage to the injecticn
systen.

If poorly filtered fuel were Lo be
used, precisicn compeonent sueh aar
hydraulic heads;

- pump ccmponents;

- wreasure valves;

- Injector pintles and =zeats

would be subject to wear and would
deteriorate very quickly. The result
would be:

- poor engine runningj

- breakxdown in a very short time;

- very expensive injection eguipment
reconditicning aperations.

Only a few hours running without a
filter would be encugh to put the
injection equipment out of astiaon.

The fuel system must always be in
perfect operating condition and, if the
injection equipmeant 1s to have a long
uaeful 1ife, we strongly advise against
running the engine, however brlefly,
without one or more of the rilters.

Note: It is esgential that only genuine
replacament cartridges of the type
=zpecified for the aystem 1in guestion
ahould be used,

I Fged e¢ireuit (suction)
Pressure circuit (injection)

Return ¢irelit

;E

H~ln]éntiﬂn pump
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Friming pump
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USYNG DIESEL FUEL TN WINTER

Winter precautiona
To aveld incidents in frosty weather:

- ensure that your vehlicle's battery is always well-charged;
- never allow the level of diesel fuel in the tank to drop too far so as to avoid
condensation of water vapour which would build up at the bottom of the tank.

Vehicles without a diezel fuel heater

At temperatures below 0°C it Is advisable to put an additive in the diesel fuel.

VYehleles with a dieael fuel heater

This equipment snables the diesel fuel.tu be used without additives dowr to -18°C or,
If the vehicle i3 used regularly for short trips (cold engine) down to -5°C,

These temperatures can be lowered by a further ten degrees by mixing one of the

Tollowing products with the fuel in the proportionsz stated below and befors very cold
paricda:

MAX. PROPORTION RENAULT
ADDITIVE
] ADDED PART NIUMBER
SODICAM 0.2 D 0.5 L 77011 403 600
! 1L 77% 508 776
BARDAHL 0.3 % 1L 7701 404 189
ELF ACCEL 0.2 %4 {l-litre can)
ELF STOPOGEL ACCEL 2.2 %o {l-1itte can)
DOMESTIC PARAFFTN* S0 % MAX.
l LOW GRADE FETROL* 15 % MAX .
* - Theae additives are only to be used in exceptional clreumstances for a limited

perliod.

* _ The addition of high grade petrol is absclutaely forbidden bhacauze of the anti-
pre-ignition produsts it contalns,

¥ _ Tt is preferable to pour the petrol into the tank before the dlesel fuel (to
ensure a complete mix),

If the above precautions bhave not been faken and the vehicle refuses to atart or
stops soon after starting, change the filter element. '
Fuel heaters are available for fitting to fusl systems(see RENAULT approved
accesaories).

MATKRTERANCE
!
: Single element Two-element filcer
filter, BOSCH and . BOSCH
ROT) DIESEL
Every 5000 miles (7500 km) Drain the water from Drain the water from
{or more frequently if i the filter Loth filters
there is a4 large quantity
of water in the filrers)
Every 1 000 miles Replace the filter * Replace the fuel input
(15 000 lm) element filter element
Every 30 000 wilen : Replace the fuel output
{45 000 km) filter element




FUEL SYSTEM
Fuel filter with heater

13

PORFLUOL FILTEH

The PURFLUX filter is of the Lype with an internal cartridge which is housed inside
the flilter chamber.

4 hot water cireuit, branching off from the engine cooling system, is housed in the
filter cover. A valve (4) controlled by a thermostatic ecapsule (5) shutz off the

water clreuit and limlts the dlesel fuel temperatura.

- water oircuit inlet
- water circuit outlet
fuel inlet

- flue] outlet

- priming pump

M2 0 e
|

- inlet valve

- delivery valve

- bleed screw

- water circulit valve
- thermoatatic capsule
defuming unit

- filter cartridge

- ¢hamber

- drain plug

- mounting screw

OO o] vl o o —
|

—

L PR

REPLACING THE FILTER ELEMENT

rocgsen bleed sorews {3} and (9) and drain the filter.

Unscrew screw {10), taka out chamber {ﬂ}-and Filter element (7).

On reassembly:

lae new 3eals and ansure that they are correctly positioned; tighten scorew (10) to

between D0,T and a, q dak¥m.

ROTE: To make the aperation easier, the filter mounting zcrews may have to be removed
and the filter taken out of its housing without diseennecting the water clreuit.
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ROTO DIESEL FILTER
(with crimped dlaphragm priming punp
whiech cannot be dismantled).

The hot water system, branched off from
the engine cooling syatem, is guided
inte the drain ¢aszing chamber,

4 temperature regulator {B) closes the
water circuit and limits the diesel
fuel temperature.

water cirrult inlet

A s
E : waber circuit outlet

REPLACTHG THE FILTER ELEMENT

Inserew the bleed screw and draln plug
(%) to drain the Filter.

Loos=n zerew (1), move the drain casing
chamber {3) to the side without

disconnecting the water cireult and take
out the filter. element (2).

In reassembly:

Uz2 new seals, ensure that they are
aorrectly positioned and position drain
box (3) morrectly. Torque tighten sorew
(1) to between .8 and 1 daNm.
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BOSCH FILTER

BOSCH ffilters are of the "guick release
cartridgen tLype.

Depending cn the application the
cartridee may be:

- large filtration area, amall drainj-
- =mall filtration area, large drain.

Ensure that the correct type for the
vaehicle is used (=see Parts Catalogue).

CHANGING THRE FILTER ELEMENT
Initially, the screw thread 1z sealed

with Jeinting compound. Heplacement
cartridges are supplied with a =seal (1}.

Maot. 445

BEH &7

Tnascrew the filter element using tool
Mot ., 445,

when fitting:

~ gsorew i the new element by hand then

tighten it a further § turn with tool

Mot . L5,

—_———

ROTO DIESEL FILTERS

On ROTO DIESEL filters, the filter
cartridge comes betwsen the drain bowl
and the cover,

Depending on the application, the filter
may be equipped with:

- 3 small or laree cartridge;

- a small ot Large drain bowl.

Fit the correct type for the vehlcle
{sea Parts Cataloguel).

CHANGING THE FILTER ELEMENT

Unscrew acrew (1)} and remowve drain bowl
(2) and filter element (3).

When refitting:

~ enaure that the =eala are correctly
positioned and tighten acrew {1) to
between 0.8 and 1 daNm.




FUEL SYSTEM
Bleeding the system 13

SYSTEMS WITHOUT A PRIMING PIUMP This cperation wnust be carried out:

alafter disconnecting a fuel pipe [(for
After carrying oubl work on injection axample, following removal of the
equipment, it is essential to tighten engine);
cgppegtly all the feed .an,j return tl] after air has entered the :Ln,jeczt.icm
unions. pump feed circult;

) if the engine has been run until
Feprime the aystem by coperating the . there is no fuel Iin the tank, or after
starter a number of times: replacement. of the fuel filter, it may

be necessary to bleed the aystem and
- 10 seconds running the starter reprime 1t,
- &5 seconds stopped Procesd as follows:

- locsen unicn (B} on the fuel filter:
until the engine starta. — unscrew plunger knoh (P):

Note: & priming pump can be fitted to
the filter.

For theoae vehieles not a0 equipped, the
priming pump can be fitted temporarily
to facilitate filling the aystem after
work ofi the injection equipment or can
be left in place 1F the vehigle
operator reguests it.,

Farta required:

1 = Priming pump part no. 77 00 6985 994
2 - Banjo bolt  part ne. 77 OO0 BET 526
3 - Copper seal (27

part an, 77 00 BAT 527.

- operate priming pump knob (P) until
fuel flows from union (B) {(without any
alr bubbles} then retighten it.

ROTO DIKSEL PP

SWIiok ow ERe Lgniiiown enargioing Lhe
_a i L=

A i J N S P N F . . 12

grut-oft Bolewerd encbies ihe hpdrawlis

el oirolibae Lo Be Bled),

- Continue to operate the'priming pump

knot until resistance iz felt, give a

{e? extra strokes then secrew deown knob
D [ ]

After removing cne of the injector pipea
(injector input unions loose), operate

the atarter and fully depress the

aceelerator untit fuel starts to spurt

from the injector pipe unions, Tighten

vhe 1njector pipe unions.

Preineat and start the engine.

Check the varilous fuel aystem and

injection ayatem pipes for leaka.

SYSTEMS WITE A PRIMING PUMP
BLEEDING THE FUEL SYSTEM
dwing to the close proximity of the

alternator and the starter, protect
them when blesding. .

DHAINING WATER FROM THE FILTER

For the filfer to be properly emptied,
bleed screw (A} must be opened at the
same time as drain sorew (2],
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ESSENTIAL SPECIAL TODLS

Mot. 867 Pregsure testing kit

FRELIMINARY CHECES

For the engine tu operate effielantly,
the fuel sysatem must always be in
perfect condition.

In the event of a defect, before
touching the Injectlon pump check:

- the feed and return plpes which must
be leak-free and unkinked:

- the fuel tank air vent; the filler
eap must incorporate a vent

- the amount of fusl returning to tank.

To measure it, disconnect the return
hose from the rigld pipe on the chasaias
gnd suspend it in a flask graduated in
ml or cc, Run ths engine at idling
zpeed for one minute. The amount in the
flask should be:

- between 0.3 and 0.7 litrea
{300 to TOO ce).

If this flgure 1= not corregt, check
that the calibrated jet in the return
barijo bolt (B} on the pump is correot.

Clean the filter and jet with
compressed air.

-

B33d0

CHECKIRG THE PRESSDRE PUMP

Use tool Mot.B8AT.

1) Measure the system préssure at filter
outlet (B) (engine running at maximum
off'-load speed).

- Noermal figure ,..... approx. -0.1 bars
- Max, figure ........ -0.2 bars

2) Measure the pressurs at Filter input
(a) (engine running at maximum off-load
spead]),

- Normal figure ,..... -0.05 bars

- Max., figure ........ . =0.1 bars

The pressure losa across the Filter
cartrlidegs ia:

B =4 = 0,15 bhars max.

RNote: LI the pressure loaz acrosa the
cartridge is more than 0.1% bars,
replace the cartridge.

If B is more than -0.17 bara, check the
pipes, unions and tank alr vent.

[ 81405
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GCENERAL

If a Diesel engine breaks down or operates inefficiently

D0 NOT TMMEDIATELY CONSLDER THAT
THE IRJECTION FUMFP IS5 BESPONSTBLE

In fact, the pump is very reliable both as regards wear of its component parts and
the scability of its adjustments.

The injection eguipment ¢omprises various componente which are to be maintained and
checked Iin case of defect : :

= fuel tank:

- feed and refurn pipes;

-~ fuel Filter;

- 1njectors,

- preheating system;

- engine shut-off solencid.

Do not forget, either, the engine itself and the basic Diesel operating principle.

The fuel injected into the injection chamber is ignited by the temperature in this
chamber.

This temperature depends on the compression and therefore one must check the -
valves, the piston rings and, in short, the gemeral condition of the engine.

Whent starting from cold, the temperature alse depends on the speed of rotation of
the engine. This is dependent on the condition of the battery, the starter motor, the
the oil and the engine itmelf.

You will find under

A ENGINE HOT STARTINC AND PRODUCING BLACK SMOEE
B : ENGINE HOT STARTING AND FRODUCING WHITE SMOKE

C : ENGINE NOT STARTING AND NOT PRODUCING ANY SMOEE
(at tempecratures below 9C)

ENGINE STARTIWNG AND THEN STOPPIRG

AFTER A FEW MINUTES RUNNING, ENGINE REMAINS ROISY AT IDLING
SPEED AND TENDS TO "KNOCK"

ERGIKE LACKS POWER

ENGINE LACKS POWER, CONSUMES TOO MUCH FUEL AND 3MOKES
ENGINE MISFIRES AND RUNS UNEVENLY

: MAX. SPEED TOO LOW

: MAY. SPEED TOO HIGH

: ENGINE BLOWS AIR -

: ENGINE ENOCKS
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+F

H xS = m o5 Ho

INCIDERTS ASSOCIATED WITH THE TURBOCHARGING SYSTEM

M : LOW POWER
N.: BLACK SMOKE AT THE EXHAUST

4



FAULT FINDING
Engine tuning

13

A - NOT S5TARTING, PFRODUCING BLACK SMOKE

DEFECT - PROBARLE CAIISE
L. Dircy air filter.
2. Défective injector.

3. Starter motor foo alow.

bo Pump timing.

CHECK - REMEDY
Change the cartridge.
Check and adjust the injectors.

Check battery, electrical eircuit and
engine oil grade.

Check pump timing.

B - NOT STAETTNG, PRODECING WHITE SMOEE

DEFECT - FROBABLE CAIISE

l. Defective pre-heating.

Cold starting system not operating.

3. Pump timing.

Mo excess fuel delivery.

. Cylinder head gasket defective.

CHECE - EEMEDY

Check clectrical cireuit, change any
defective parts.

Adjust the pystem and change any
defective parta.

Check rhe pump timing.

Fuel or retura circuit defective. Check

solenoid shut-off. Pump defective.

Change cylinder head gasket.

C - NOT STARTING, NOT FRODUCING ANY SHOEE

DEFECT - PROBABLE CAISE
1. Fuel tank empty.
2. Dirty fuel filter.

3. Fuel supply defectrive.

4. Engine shut-off solenoid defective.

5. Compresszion koo low.

Ice at the low pointe in the syatem.
Wax forming in the fllrer {during
winter).

CHECEK - REMEDY
Fill tank and hleed system.
Change cartridge.

Check fucl pump, system for leaks, bleed
system.

Check that filler cap is correct (with
venkJ.

Check electriecal circuit and solenoid
operation.

Check compreession pressures and
condition of engine.

Imfreeze and clean the pipes. Chanpge
filter element. Treat fuel againet
the cold.
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D —~ ERGINE STARTINHG

DEFECT - PROBABLE CAOSE
1. Dirty fuel filcer.
2. Dirty air filter.

3. Alr in system.

AND THEN STEPPIHG"\

CHECK - REMEDY

Change filter elcment.

Change cartridge.

Check syatem for leaks and bleed It.

DEFECT - PROBABLE CAISE

1. Cold =starting system not cutting out.

E_ AFTHR A FEW MINUTES RUNNIRG, ENCINE REMATNS NOISY AT TDLING SPEED |
AND TENDS TO ™ "

- = - !
rar

CHECK - REMEDY

Check opperation of thermostatic capsule.

FEM engine BOSCH equipment

No current supply to thermestatic capsule.
Check electrical cvircuit.

Capsule resistance burned out {resistance
approximately 23 ohms). Change therme-
static capaule.

The thermal awitch on the coslant ayetem lo discon-
nacted or no langer worke, check the eslestricsl
circuit. chenpe the thermsl awltch.

F - ENGINE LACKS

POWER

DEFECT - PROBAELE CAUSE
1. Dirty fuel filter.
2. Throttle control incorrectly adjusted.

3, Fuel system defective.

4. Injector plpes crushed near uwnions.
5. Pump timing.

6. Injectors defective.

7. Injection pump incgrrectly adjusted.

CHECK — REMEDY

Change filter element.

Adjust accelerator cable.

Checlk feed and return pipes, filler cap
(air went). Feed and return banjo bolts
on pump. Fuel pump.

Check inside diameter of injector pipes.

{Check pump timing.

Cheek injecter vondition, setting and
Eype.

Have pump sdjusted by an injection ventre.
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[-G-— ENGCINE LACEKS POWEE, CONSIIMES TOO MOCH FUEL AND SMOKES

DEFECT - PROBABLE CAMNSE CHECE - REMEDY

1. Air filter dirty. Change cartridge.

2. Injectors defective, Check injector condition, setting and type
3. Valve clearances incorrect. Check valve clearances.

4. Pump Ciming. | Check pump timing.

5. Timing diapgram incorrect. Read just timing.

. Compression too low. Check compression pressures and condition

of engine.

7. Exhaust partially blocked. Check exhaust system.

. Bunning temperature too low. Check cooling system (thermoatat).

%. Injection pump incorrectly adjustied. Have pump adjusted by injection centre.
H-;ﬂ EHGIH;-;iSFIEES ARD RUNS UNEVENLY

DEFECT - PROBABLE CAUSE CHECR - REMEDY

1. Idling teo slow (hunting). Adjuet 1dling speed.

2. Leakage betwecn pump and injector. Check high pressure cirvcuit.

3. Dirty fuel filter. Change filter element.

4. Alr entering system. Check fuel system.

5. Injéctar defectlve or incorrect Cype. Check conditicn, setting and tvpe of

defectrive injeccor.

6. Incorrect valve clearances. Check and adjust the valve clearances.

/. Piston seizing or rings gummed up. Check compreseion pressures, overhaul
cngine.

B. Injection pump defective. Have pump reconditioned by injectien

centre.
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| — MAY. SPEED TOO LOW

DEFECT - PROBABLE CAUSE

1. Dirvey fuel filter.

CHECEK - REMEDY

Change filter element.

2. Throttle control ilocorrectly adjusted. Adjuet accelerator cable.

3. Injection pump incerrectly adjusted, Have pump adjusted by injection ccntre.

4 — HMAX. SFEED Y00 HIGH

DEFECT - PROBABLE CAUSE

CHECE - REMEDY

1. Imjection pump incorrectly adjusted, Have pump adjusted by injection centre.

K — ENGIRE BLOWS AI

DEFECT - PROBABLE CAISE
1. Leakage from injector seal.
2. Leakape past preheating plug.

3. Leakage at cylinder head pasket,

CHECE - REMEDY

Replace defective seal.

Tighten the plug or change it if defoctive.

Change the head paglker.

Check the gasket faces and liner
protrusions.

L —

ERGCINE ENOCES

DEFECT - PROBABLE CAUSE

1. Injector seized.

2. Alr entering system.

3. Incorrect fuel.

4. Incorrect valve clearances.

3. Injector leak-bkack blocked.

6. Pump timing.

/. Incorrect timing diagram,
4. Yalve sticking.

9. Valve spring broken.

130, Pistons worn or sticking.
11. Big~cnd ruon.

12. Flvwhecl loose.

CHECE - REMEDY

Change defective injector.

Check fuel aystem.

Drain tank apnd f1l]l with dicsel fuel.
Check valwve clearances.

Check injector holders and leak-khack
gallery.

Check pump timing.

Check timing system,
Overhaul cvlinder head.
Change defective gpring.
Overhaul engine.
Cverhaul engine.

Recanditdiaoan.
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Incldents associated with the turbocharging syates

M — LOW POWER
DEFECT - PROBABLE CAUSE CHECE. - REMEDY
1. Pipe hetween inlet manifold and L.D.A. Reconnect the plpe.
disconnected.
Z. Vent pipe under L.D.A. diaphragm Unblock pipe.
blocked.
3, Injection pump delivery too low. Have'injectiﬂn pump adjusted by injection
centre.
M — BLACK SMOEE AT THE EXHAUST
A - BOOST PRESSUERE TOO LOW
DEFECT - PROBABLE CAUSE CHECE - REMEDY
1. Intake system leaking. Check air filter, intake syatem, pipes
and air-azir exchanger for leaks.
2. Turbocharger defective. Replace turbocharpger.
Mote : Neither the wastegate valve nor
the turkocharger can be overhauled,
B - BOOST PEESSURE CORRECT
DEFECY - PROBABLE CAUSE CHECK - REMEDY
1. Injection pump delivery too high. Have injection pump adjusted by

injection centre.
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METHRODS PART
Re€. NUMBER DESCRIPTION
I'“""-.- _......._.F::'I::-'if -R|| .
- —---%:_Hh_ o Mot. 445 Q0 G0 044 500 1l filter strap wrench
B3710 |
Mot. 453-01 00 00 045 301 Hose clamps
Mot 591-01 a0 G0 059 101 Wrench for tightening cyli:der
head by angular method 1/2" drive
| FEid
-:I. Magnetised flexible arm for
| K Mot. 581-02 00 00 053 102 tightening cylinder head by
| angular method
¢ THES
- g
-
(fl ;7 Mot 854 {}0 G 085 400 Injection pump sprocket retainer
L4 L
Bﬁm‘iﬂ Dial indicator su
z =, pport. For
' Mot1. 856 00 90 085 600 setting BOSCH injection pump
. Liming
N ——
Mot. 861 Q0 00 086 100 Top dead centre gauge pin
3394
Mot. BE7 Tonling for setting the ROTO

00 00 036 700

DIESEL pump timing
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HETHODS FART

Ref. NOMEER DESCRIPTION
!‘r‘g"i@ Mot. 869 a0 00 086 900 Socket for cightening the
injector nuc
dide
ﬁé % Tooling for setting the ROTO
Co o dd 1
iy Wrench for injection pump
& Mot. 909.01 0000090901 oonel Cer
Baray
E Set of 2 T.0.6, gauge pins for
d: Mot. 910 0000 091 000 setting the timing
Ml |4
Mot. 996 00 D0 098 500 Injection pump eprocket
refdiner
Mot. 997 0D 00 099 700 Wrench for removing and
. refitting injector
Mot. 1011 Q0 Q0 101 100 Injector support
Mot. 1053 00 DO 105 300 Extracter with Interchangeable

200497

claws
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METHODS PART
Bef. NUMBER DESCRIFTION
' T.D.C. gauge rod (replaces
Mot 1054 00 00 105 400 Mot.B6L for B.C 404)
90277
Tooling for timing ROTO DIESEL
Mot. 1079 G0 00 107 900 pump via the cover {suffix “"B")
285
‘g '1@
Eié, 721 0000 072 100 Limited torque spark plug wrench

;":ﬁﬂ 1098

c————— e
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