07.1-0010 Function of inject

ion system

A. Lubrication of injection pum

P

POT-2405-13

The injection pump is connected through an oil
bore (arrow) to the engine oil circuit. The oil
flows back into the crankcase through the
annular gap (x) between bearing and housing.

The O-ring (10) on the flange (1a) acts as a seal.

The bore (y) serves to relieve the radial seal of
oil.
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B.

Fuel circuit

a) Fuel circuit diagram

PO7-0496-57

1

3

15
30
43
50
54
63
73

Injection purmp

Fuel pump

Bypass valve with restriction dia. 1.5 mm
Injoction nozzies

Fuel prefitter

Leak oil hose

Injoction line, No. 1 cylinder

Fuel tank

Fuel filtter top section

apliiiign  RA 07.1.1032-0010/2

Tda
B
B6a
a7

87a
148

Restriction orifice in fuel fiter top section

dig. 0.8 mm
Fuel thermostat open, position up

o+ 8 °C, fuel is preheated

Fuel thermostat closed, position as
from + 28 © €, fusl is no longer preheated.
Inlet line - colcl fuel

Retumn ling ~ preheated fuel

Heater inlet pipe with fuel heat exchanger




b) Low-pressure side
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POT-0495-57

1 Injection pump 80 RFeturn line

3 Fuel purnp a1 Fuel hose return ling

15 Bypass valve with restriction dia. 1.5 mm a2 Fued filter inlet ling

ar Hollow screw 83 Injection pump inlet line

42 Fued filtter B4 Hose clip

43 Fuet prefitter B6 Fuel thermostat

50 Lgak il hose 87 Fuel heat exchanger inlet line
52 Plug 87a Fuel heat exchanger retum line
73 Fuel fitter top section 88 Fuel thermostat inlet line

74 Fuel fiter hollow screw 89 Fuel pump suction line

76 C-ring 131 Plastic holder

Yed Fuel filter seal 148 Heatsr inlet pipe with fuel heat exchanger.
8 Seal

agllilige ~ RA Q7.1.1032-0010/3



¢) High-pressure side

POT-5353- 57

30 Injection nozzie complete
52 Plug

53 Nozzle shim

5 Injection line 1

55 Injection line 2

Note

Injection lines of cylinders 2-6 are not illustrated.

Bracket for injection lines of cylinders 5-6 as
bracket of cylinder 4.

apliiiim R4 07.1.1032-0010/4

57
58
59

Injection fine 3
Injection line 4
Injection line 5
Injection line 6




C. Fuel prefilter (43)

Installed in the suction line upstream of the

smeven 72 1I'Ihn #ils
II|.A' (2)- TTIS TN

a transparent [{Bliﬂlstlc

[+1]

[y
€ .rl [

'T!"|I|'=AE:A wnEuz’}h size is uvn 1am N R rmm)
e TS SILe VORI AWl VT .
0. Fuel filter (42)

Installed in the pressure line between fuel pump
and injection pump.

The paper filter element is integrated in a metal
housing. The paper element has an average
pore size of 6-10 pm (0.006-0.01 mm).

42  Filter

73 Fuel filter top section
74  Bolt

76 0O-ring

77  Seal (alu)

Note

When the engine is started, the fuel system
is bled automatically as result of the greater
delivery of the fuel pump and the restrictions
in the filter top sections as well as at the
injection pump.
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E. Fuel preheater (148)

N\

-..~:. m: !
)

Heatexchanger |  SNAC o :i’:i" ,4’
C  Inlet line ] / Q‘"'|>

D Retum line | ,

E  Heater inlet AP ‘_"f >

148 Heat exchanger “1 L)

PO7-2042-13

Function

Full preheating up to + 8 °C fuel temperature;
the required fuel is drawn in through the heat
exchanger by the fuel pump.

From + 8 °C up to + 25 °C mixed operation;
the required fuel flows partially through the heat

exchanger.

Above + 25 °C the heat exchanger is bypassed
by the thermostat; the fuel is drawn in directly by
the fuel pump. Fuel preheating ensures trouble-
free operation with winter-grade diesel fuel as a
rule down to approx. -25 °C ambient
temperature.

[ ll»

ASATR

Ll
gL

Fuel thermostat

A Inlet line from fuel tank

B Suction line to fusl pump

G Inlet ling to heat exchanger

D Return line from heat exchanger

PO?-0455-15
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F. Fuel pump (3)

As a result of the high delivery of the fuel pump,
the fuel system is self-bleeding, which makes it
possible to eliminate the hand priming pump.
Delivery > 150 cm?/30 s,

at starting speed > 150/min, measured in fuel
roturn line.

£ Pressure side
D Suction side

wiilipp  RA 07.1.1032-0010/7
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s valve at the injection

A restriction in the bypaé

pump is required for hle

ding the injection pump.

Bypass valve with restriction dia. 1.5 mm

(arrow).

The bypass vaive prevents unfilterad fuel flowing
along the return line into the injection pump if the
inlet line is clogged (e. g. filter). /<
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G. Start of delivery adjusting device

An adjusting device (arrow) is attached to the
injection pump flange in order to be able o p
adjust the start of delivery when the engine is (( ' A
running. \ ~5‘~:“~

o
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H. Reverse flow damping valve in delivery valve holder

Reverse flow damping valves (7b) are installed
in the delivery valve holders (7) of the injection
pump in order to reduce the hydrocarbon portion
in the exhaust gas. They prevent any after-
spraying of the injection nozzles.

Two annular grooves act as identification marks
on the delivery valve holder (7) (arrows). The
reverse flow damping valve (7b) is a disc valve
(7¢) opening in the direction of the injpction
nozzle with a restriction orifice of 0.5 mm dia.
The valve seat (7d) is riveted into the delivery
valve holder.

. Injection timer

The injection timer is mounted on the injection
pump shaft and is attached with a central bolt
having a lefthand thread.

Injection timer adjustment curve
n = rpm of injection pump
PW*® = adjustment angle of injection pump

wliilipp  RA 07.1.1032-0010/8
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J. RSF Governor

a) Design and operating principle

The governor is a minimum/maximum speed
governor, the governor spring of which (2m) is
sized and set in such way that it does not
govemn in the part load range, with the exception
of torque control (refer to " Control when starting
and at full load™). In the part load and full load
range, the control rod (2t) of the injection pump
is operated only from the accelerator pedal,
which is connected through the accelerator
control linkage to the control lever (2g) of the
governor.

The idling spring (2n) is pretensioned and the
idle speed set by the adjusting screw (3).

2  Govemor

2a Guide lever

2b Stop screw for idle quantity

2¢  Relay lever

2d  Fulcrum lever

2e Spring retainer (torque control)

2f  Full load adjusting screw

2g Control lever

2h  8liding sleeve

2i  Flyweights (pump-govemor group)

2j |dling auwndliary spring - cutoff

2k Adjusting screw for idling auxiliary spring
(idling stabiliser)

21 Tensioning lever

2m  Govemor spring

2n  Idling spring

20 Idling auxiliary spring (idling stabiliser)

2p Steering arm

2r  Stop lever i

2s Emergency stop lever

2t Control rod

3 Adjusting screw for idle speed

3a Locking nut

6  Vacuum unit (stop)

qiiiin  RA 07.1.1032-0010/10
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b) Control when idling
Control lever (29) is
screw (2b). As th
sliding sleeve (2h) passe
state. Guide lever (2a) swivels around the pivot
point "A” and thus operates against the idling
spring (2n).

At a certain engine speed, the guide lever (2a)
moves against the adjusting nut of the idling
auxiliary spring (20). The movement of the
sliding sleeve (2h) is transmitted through the
relay lever (2¢) and fulcrum (2d) in the same
direction to the control rod of the injection pump.
After passing through the idling stage, the sliding
sleeve (2h) moves against the spring retainer
(2@).

if the engine speed increases further {(e.g.
deceleration), from a certain engine speed on,
first of all the spring retainer (2e) and then the
governor spring (2m) is over-compressed. The
control rod is thus brought into the "stop
position” (deceleration fuel cutoff).

resting against the idle

aptiiiin A 07.1.1032-0010/11
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c) Control with actuator

The lift rod (163) is resting against the guide
lever (2a). The actuator (Y22) is fed by the
control unit (electronic idie speed control) with a A e 161
clocked D.C. voltage in the frequency range of i 164
approx. 50 Hz. If engine speed drops (e.g. drive jﬁa 162
position engaged or power steering turned to full ey v22
lock), the actuator is energized with a higher
voltage. This causes the lift rod (163) to press i
against the guide lever (2a) and the conirol rod 3 g
(2t) moves in the direction "a” increased
quantity. As soon as the engine speed
increases, the voltage is reduced and the control
rod (2t) moves in the direction of "b” reduced
quantity.

PO7-0444-15

161 Seal

162 Electrical connection
163 Lift rod

164  Solenoid coil

d) Start position

If the control lever (2g) is moved against the full
load stop (¢) (fixed stop on governor housing)
when the engine is not running, the relay lever
(2¢) moves around the pivot point "B” and
moves the fulcrum lever (2d) with it in the
direction of Start. When the control lever is in
the full load position (2g "Full throttle™) the idling
auxiliary spring (20 idling stabiliser) is pressed
away from the guide lever by the cutoff idling
auxiliary spring (2j). This enables a more ragfid
cutoff from the start position of the governor.

a Start
b Stop

POT-0497-18

afli@ps  RA 07.1.1032-001012



e) Full load speed regulation/adaption

After passing through the idling stage (c) (refer
to ill. of control when idling) the governor sleeve
(2h) moves against the spring retainer (2e). This
causes the relay lever (2¢) and fulcrum lever
(2d) to move the control rod of the injection
pump into the full load position.

When a certain engine speed is reached, the
spring retainer (2e) is over-compressed by a
certain distance (d) (adaption).

If the engine speed continues to rise, the force
of the flyweights is sufficient to over-compress
the governor :ss;|:z»riir|‘|:| (::”m»]; wlluﬂll load speed

f) Engine stop

The vacuum unit (6) is pressurized with vacuum
from the vacuum pump through the glow start
switch of the vehicle. This causes the diaphragm
of the vacuum unit to move against the
SOMpression spring.

The vacuum unit (6) is connected to a stop lever
(2r), which swivels about the pivot point *D”,
pulling the control rod of the injection pump into
"Stop” position. This causes the deflecting
spring of the fulcrum lever to be over-
compressed. The control rod can be pulled into
the "Stop” position from the outer side of the
governor in the same way by means of the
amergency stop lever (2s).

a Start
b Stop

aptiiiipn - RA 07.1.1032-0010/13
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. Intake manifold pre

The intake manifold pressure compensator
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3 air pipe of the engine,

thus react to &
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lever of the governor and to the control rod.

As the 2 drops, the be

ometar

units expand. The correction linkage (103c¢) of
the units is pressed downwards and acts on the
compound lever to move the control rod in the
direction of "reduced quantity”. As the absolute
pressure rises, caused by a higher air and/or
charge pressure, the movement is performed in
the opposite direction — i.e. in the direction of
"increased quantity”. The effect of the ALDA
device diminishes, the more the control lever is
moved in the direction of idling. When the
control lever is in the idling position, the effect is
approximatety zero.

Absolute pressure with charge operation
The intake air under atmospheric pressure is
further compressed by the turbocharger.
Atmospheric and charge pressure together
produce the absolute pressure prevailing in the
charge air pipe of the engine.

nl Speed at the start of charge operation
a  Atmospheric pressure, corresponding to suction
Quantity

b Charge pressure

¢ Absolute pressure, corresponding to charge quantity
n  Engine speed

p  Pressure in bar
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103d Adjusting screw
(tactory-set by manutacturer)
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L. Control rod travel sensor (1.7)

Installed in the governor of the injection purnp.
The control rod travel ser s

S

sor consists of an iron
core, two coils (measuring value and fixed value
coil) and two short-circuit rings. It is connected
to the electronic control unit by a 3-pin plug.
The coils (b) and (d) are attached to the iron
core (a) which is fixed in the housing. The short-
circuit ring (e} is connected to the control rod
(2t) and is displaced with the latter without
touching on the bottom leg of the iron core. The
short-circuit ring ()

fixed value coil (b) and the s
are attached to the top leg.

Function

The fixed value coil (b) with the short-circuit ring
(c) represents a constant inductance. Depending
on the change in position of the control rod (2t),
the distance between the short-circuit ring (@)
and measuring coil (d) alters. The variable
inductance which is thus produced is compared
with the constant inductance. From this the
electronic unit determines the control rod travel.

arfiiiie  RA 07.1.1032-0010/15
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M. Reference impulse verification (RIV)

Two signals are required for checking start of

delivery when the engine is running (dynamic).
o TDC pulse from the crankshaft
o Reference impuise from the injection pump

Both pulses are supplied by pulse generators.
To obtain a signal, the generator pins must be

moved passing the pulse generators at a

minimum rate (idling speed).

A measuring instrument measures the time gap
of the two pulses and converts the result into an

angular valug, which is then indicated.

Note

The position sensor can be used, as for
naturally aspirated engines, for checking start of
delivery when the engine is not running
(stationary).

3001

)

.
5;|

-
1%

£

02130

|

-------- 59

!3

|E====='““ a
|
I
POT-D453.57

001 Digital tester 016 Diagnostic socket
2 Governor (injection pump) 017 Rl generator
2 Ftyweight with RI generator pin 021 TDC generator
015 Test cable 59 TDC generator pin

-
aliiihn
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N. Electronic idle speed

control (EL.R)

Function

The starter ring gear speed sensor (L.3) detects
the engine speed (144 pulses/revolution) and
passes these in the form of an alternating

voltage to the electronic idle speed control unit
(N8) or to the ELF/ARA control unit (N&/1).

This processes the speed signal and performs a
set/actual value comparison. Idling speed is
maintained at a constant level by the actuator
(Y22) irrespective of engine load.

Set idling speed is raised in accordance with a
specified characteristic curve by the temperature

'al

sensor (B11/1) at coolant termperatures <60 °C.

SRR RIS RS PR

- Control unit
Engine speed

sensor (L.3)

(NETRCTE (TN —

Actuator (Y22)

[} Ah

]

]

]

':

[

: Coolant terperature
' Sensor

]

;: (B11/1)

]

]

|

|

]

}

)

| . N

. Injection pump aaf
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System diagnostics

Engine 602

The ELR system can be tested by means of the
self-test routine integrated in the control unit. A
signal can be retrieved with the test connector
(%92 or X11/4), which provides concrete
information regarding a component fault. The
number of signals indicates whether and which
component is faulty, or whether the components
in the control loop are faulty.

Engine 603

Engine 603 is fitted with a control unit with
diagnostics as of 05/88. Control unit designation:
RO2 (was RO1).

Pulse readout  Component

1 All functions "in order”

2 Engine speed signal "fault”
3 Coolant temperature "fault”
6 ELR control loop "fault” ?)

1} Only short-circuit faults are detected on control units with
the designation "RQ1”. Control units with "RO2" also
detect interrupt.

aliign  RA 07.1.1032-001018
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B11/1
K1
L3
L3x

N8

Coolant temperature Sensor

Overvoltage protection relay

Engine speed sensor, starter ring gear

Plug connection, engine speed sensor starter
ring gear

ELR control unit

RA 07.1.1032-001019

N8/
N39
X11/4

or X92

Y22

ELR/ARA control unit
EDS control unit

Test coupling for diagnosis, pulse signal (8-pin)

ELR actuator




0. Anti-jerk control (ARA), engine 602.96 with manual transmission

General
To damp the tendency to jerk on vehicles with
manual transmission, a control solencid has
been fitted to the injection pump governor, which
can reduce the injection quantity.

The control solenoid is actuated by an electronic
control unit.

This function, as well as the former ELR function
is performed by the control unit located in the
place of the former ELR control unit.

Engine 602.96 with manual transmission (A)

o

FIN) and basic version Code 62/0 are fitted with
a separate ARA cont

rol unit without ELR
function. The ELR function is integrated in the
EDS control unit.

Function

The speed sensor (L.3) detects the engine speed
(144 pulses/revolution) and transmits this to the
control unit (N8/1 or N8/2) in the form of an
alternating voltage. Speed fluctuations or
iregularitios are recognised by the control unit
(NB/1 or N&§/2). The tendency to jerk is damped
by brigfly reducing the injection quantity. In order
to achieve adequate damping when changing to
overrun (no delivery), the overrun-jerking is
minimised by a special damper.

In addition the facility exists to influence the
sensitivity of the control with a resistance
trimming plug, in order to damp the tendency to
jerk under particular operating conditions.

iy RA 07.1.1032-0010/20



fii““"""""“'Eii"|

1611 slectrical connection
162 0-ring

163 Lifter

2x ARA retainer

Sliding pin

Return spring
OQrientation sleave
ARA control solenoid 3d 2z 2x2y 162
Setting travel 0.9 %1 mm (retainer traved)
= Control rod travel 1.35-1.65 mm

b Play at full load stop 0.1-1.0 mm

LI ol Juneee

- A
V%
K7 r]

POT-0504-17
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ARAELR block diagram

System
diagnostics

ah

Temperature se ARA actuator

R)

R contro
solenoid

Engine speed ; Control u

sensor, starter ring i (N&/1)
gear ‘ |

ARA individual
| resistance trimming
plug

i

> TD signal

Injection pump ¢
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Location of components

fandard and @, @ version, Engine 602.96

i )y l,

el
3 nr,

R18/3

A
\‘J“!"' ry
o A
N W ®
‘E \‘ " \ - g.l. ‘;...l-i .......................
) ) -
\&¥ )
| ~. _m¢
Biien || s L3
PQ7- 5326 -53
B Coolant temperature sensor, electronic idle speed R18/73 ARA individual resistance trimming plug
control (ELR) X11/4 Test coupling for diagnostics, pulse signal (8-pin)
K1/1 Overvoltage protection relay 87E, 7-pin or X92
L3 Engine speed sensor, starter ring gear Y22 Actuator, electronic idle speed control
L3x Plug connection, engine speed sensor, starter Y2213 ARA control solenoid
ring gear
N8/ ELR/ARA control unit (not with EDS)
N8/2 ARA control unit (onty with EDS)

aptiiiiipn — RAO7.1.1032-0010/23



P. Facet pintle nozzle
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which improves the throttling eff

3N Nozzle needle
32 b

41 Throtling pintie
44  Spray pintie
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Q. Nozzle holder

2

oNn '-.|p|runnr.| (36) and 1t|huv-,

tlif'\ﬁl a7

ejection pressure can be set Itw fitting shims of
different thicknesses. The fuel flows to the
nozzle seat through the respective inlet orifice
(a) in the holder (37), intermediate disk (33) and
injection nozzle. During
injection pressure raises the nozzle needle, and
fuel flows through the annular orifice at the
throttling pintle into the pre-chamber. Once the
injection pressure drops, the compression spring
(36) pushes the nozzle needle (I

31) back down
onto its seat; the injection process is cornple

Nozzie holder KCA 27 & 55
( lc o oblique injection)
Nozzle needie

Nozzle body
Intermecdiate disk
Pressure pin

Nozzle tensioning nut
Compression spring
37  Holder

38 Leak oil port

40 Shim

45 Inlet orifice

a  Fuelinlet

b Leak fuel (retum)

wilde  RA 07.1.1032-0010/25
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R. Oblique injection
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Together with the prechamber maodif

this offers the following benefits:

o Improved cold start

o More favourable air/fuel blending as a resuit
of shorter glow plug (now 23 mm was
previously 25 and 27 mm) in combination
with recess and the concave in the ball pin.

o Particle reduction and improvement in
hydrocarbons and carbon monoxice.

fon,
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S. Injection lines

The injection lines are designed so as to allow
the injection pump to swivel when the engine is
running.

Note

The plastic clips (68 and 68a) must be fitted as
close as possible to the radius of the injection
lines (arrows). The plastic clips (71) must be
locked in place.
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T. Vacuum engine stop with car key (glow start switch)

a) Models 124, 126, 201

The vacuum for the key-operated engine stop is

supplied by the check valve (140) of the main
vacuum ling.

” / l: ' s b 'l’”" by
iy ;”.JIM

P :

.... / yamin

"HE i

PO7-2445-13

br/bol

&y

, ol

ill I;l ”

PO7-0511-53

Vacuum ling routing

1 Injection pump A Intermediate panel
(3] Vacuum unit ($top) c Other ancillaries
B¢ Valve, glow start switch e To brake booster
&7 Vacuurn pump

140 Check valve/main vacuum line
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b) Model 140, engine 603.971 00 model year 1992

The key-operated engine stop is no longer
actuated via the glow start switch valve (61c) but
via an electric switchover valve (Y9/1) and via a
relay (N17/3), which at the same time also
switches off the fuel.

i

A

67

-
l' l,....

;W

':‘"ifi

Wil w3

N17/. ‘i

PO7- 5327 -§5

Vacuum line routing

1 I|r|j‘piiu:‘1ti( n pump ' Y9/1
(] Stop unit

67 Vacuum pump A
140 Check valve/main vacuum line

N17/3 Key-operated stop relay (fuel shutoff) a
w3 Ground, front left wheelhouse C
W11 Giround, engine [

aidign  RA 07.1.1032-0010/29

Key-operated stop switchover valve
Intermediate panel
Air admission to vehicle interior

Qther ancillaries
To brake booster
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A vacuum of about 500 mbar exists
operate

at the key-
d engine stop switchover valve (Y9/1).
After this valve is actuated, the vacuum which

axists at the valve operates the stop unit at the
injection pump pneumatically and moves the
control rod into the stop position.

Yo Key-operated engine stop switchover
valve

PO7-5075-13
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U. Electronic diesel system (EDS)

a) General

The EDS control unit (N39) processes the
electronic idle speed control with exhaust gas

recirculation and charge pressure control.

Design and operating principle:

o  Location of components
o Function diagrams
o Influencing variables of electronic diesel
system (EDS)
o Electronic idle speed control (ELF)
o Exhaust gas recirculation (ARF)
o Re ng air control for trap oxidizer
Y California engine 603.96 model
year 1986/87).
o  Charge pressure control (P2 control)
Engine 602.96
Basic version Code 62/0 as of 06/91
@:@ as of model year 1990
(e (@ as of model year 1991
() &M as of model year 1992

ATNPP T ot v g
o Systemn diagnostics
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As a result of the integrated self-test program,

faults are detec

diagnostics.

1

ed and stored which simplifies



b) Location of components

e
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POT-0506-59

Model year 1988 (2)
Ban Air flow sensor potentiometer with intake air L7 Control rod travel sensor
tomperature sensor, € N39 EDS control unit
Bi1/4 Coolant temperature sensor xX92 Test connector
K171 Cvervoltage protection relay Y22 ELR actuator
13 Engine speed sensor - starter ring gear Y3in ARF vacuum transducer
L3x Plug connector, engine speed sensor - starter R18/2x Plug connection/ARF reference resistor

ring gear

apfiiiipe R4 07.1.1032-0010/32
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Mode! Year 1989 Ca) (1), Models 124, 201 with Engine 602.96
B2 Air flow sensor potentiometer with intake air N39 EDS control unit
temperature sensor, EDS R18/2x Plug connection/ARF refarence nesistor
B11/4 Coolant Bmperature Sensor o2 Test connector
K11 Overvoltage protection relay Yee ELR actuator
L3 Engine speed sensor - starter ring gear Yain ARF vacuum transducer
L3x Plug connector, engine speed sensor - starter 60 ARF valve
ring gear
L7 Control rod travel sensor
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B2/ Air flow sensor potentiometer with intale air N39 EDS control unit
temperature sensor, EDS Xi1/4

B11/4 Coolant temperature sensor a2 : :

K1 Overvoltage protection relay Y31/ AH vacuum transducer

L3 Engine speed sensor — starter ring gear 60 ARF valve

L3x Plug connectar, engine speed sensor - starter
ring) gear

L7 Control rod travel sensor

i RA 07.1.1032-0010/34



N8

R18/3

I 3x
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Model Year 1990 Standard, (1), G®), Engine 602.96

B1iA
K
L3
L.3x

N8

N8/
NB/2

Coolant temperature sensor, ELR

Overvoltage protection relay

Engine speed sensor - starter ring gear

Plug connector, engine speed sensor - starter
ring gear

R control unit

ELR/ARA control unit (manual transmission only)
ARA control unit

RA 07.1.1032--0010/35

Y

N39
R18/3

K11/4

Yo

EDS control unit ((:{E*\) onty)

ARA reference resistor

Test connector for diagnosis (pulse signal)
ELR actuator

ARA actuator
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Mode! Year 1990, (usa), Engine 602.962

Ban

B5NM
B11/4
K1/
L3
L3x1

L7
X11/4

agilsiiin

Air flow sensor potentiormeter with intale air Y22
temperature sensor, EDS Y3in
Pressure sensor (EDS) Y31/2
Coolant temperature Sensor Y313
Overvoltage protection relay 60
Engine speed sensor — starter ring gear 99
Plug connector, engine speed sensor - starter 100
ring gear 137a
Control rod travel sensor

Test connector

RA 07.1.1032-0010/36

R actuator

ARF vacuum transducer

Vacuum transducer - pressure control flap
Vacuum transducer ~ charge pressure control
ARF valve

Pressure control flap in mixture housing
Vacuum unit, pressure control flap

Vacuum unit, charge pressure control valve
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POT-0105-61

........

.......

Ban Air flow sensor potentiometer N39 EDS control unit

&M EDS pressure sensor X11/4 Test connector

B11/4 © .<:Jnnvl numl Iﬁm || IQIrE ||1u|rn SENSOr Y22 ELR actuator

K11 jon relay Y3ain ARF vacuum transcducer

L3 SOr g ring gear Y31/2 Vacuum transducer - pressure control flap

L3x IF’Inug t::(:»nrnsn::h::nr‘,, lﬂﬂmﬂ\ii\mlit speed sensor - starter Y31/3 Vacuum transducer - charge pressure control
ring gee 60 ARF valve

L7 Control rod travel sensor
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Model Year
602.96, 603.96

B2/1

B5N1
B11/4

Kin
1.3
L3x1

L7
N8/2

N
2203

r

in Model 124

Air flow sensor potentiorneter with intake air
temperature sensor, electronic diesel system
EDS pressure sensor, engine 602.96
Coolant temperature sensor, electronic diesel
system

Overvoltage protection relay 87E (9-pin)
Engine speed sensor, starter ring gear

Plug connection, engine speed sensor, starter
ring gear

Control rod travel sensor

ARA control unit (manual transmission only,
engine 602.96)

EDS control unit

ARF microswitch

Test coupling

ELR actuator

ARA actyator (manual transmission only, engine

602.96)

RA 07.1.1032-0010/39

1992, Basic Version Code 62/0 (as of 06/91), (A

Yo7

Y27/4
Y27/5
Y30
Y311
Y31/5
60O

99

100
137a

"), Engines

ARF switchover valve

Switchover valve, left boost pressure control,
engine 602.96

Switchover valve, right vacuum control flap,
engine 602.96

Switchover valve, engine overload protection,
engine 603.96

ARF vacuum transducer

Vacuum transducer, boost pressure
controlivacuum control flap, engine 602.96

ARF valve
Vacuum control flap in mixing housing, engine
6G0O2.96

Vacuum unit, vacuum control flap, engine 602.96

Vacuum unit, boost pressure control valve,
engine 602.96
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B2/

BS/1
B11/4

Kin
L3
L3x1

L7
N8/2
N3
(&%,

813

X1/

agtfifiihn

odel Year 1992, B

Air flow sensor potentiometer with intake air
temperature sensor, electronic diesel system
DS pressure Sensor

olant temperature sensor, electronic diesel
system
Overvoltage protection relay 87E, 7-pin
Engine speed sensor, starter ring gear

Plug connection, engine speed sensor, starter
ring gear

Control rod travel sensor

ARA control unit {manual transmigsion only)
EDS trol unit

ARF microswitch

Test coupling

RA 07.1.1032-0010/41

asic Version Gode 62/0 (as of 06/91), C

Yo7

7i4
5
Y3in
Y31/5

N
V2

v
v

60
99

100
137a

D, Engine 602.96 in Model 201

ELR actuator

ARA actuator (manual transmission only)
ARF switchover valve

Boost pressure control switchover valve:
Vacuum controt flap switchover valve
ARF vacuum transducer

Vacuum transducer/boost pressure
controlivvacuum controt flap

ARF valve

Vacuurn control flap in mixing housing
Vacuum unit, vacuum control flap
Vacuurn unit, boost pressure control valve



Y31/4
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Model Year 1992, @s®, Engine 603.971, Model 140

B2/1

BSM
B11/4
L3
L3x1

L7
N16/1
N17/3

Air flow sensor potentiometer with intake air
temperature sensor, electronic diesel system
EDS pressure sensor

EDS coolant temperature sensor

Engine speed sensor, starter ring gear

Plug connection, engine speed sensor, starter

nng gear

Control rod travel sensor

Base module

Key-operated engine stop relay

wiilipp  RA 07.1.1032-0010/42

N39
827/
X11/4
Yon
Y22
Y27
Y3in
Y31/4
Y31/6

60
137a

EDS control unit

AC compressor cutout/ARF

Test coupling

Key-operated engine stop switchover valve
ELR actuator

ARF switchover valve

ARF vacuum transducer

Boost pressure control vacuum transducer
Boost pressure cutoff switchover valve

ARF vatve
Vacuum unit, boost pressure control valve




) Function diagrams
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Engine 603.96 in Model 124 {sA Federal and California from Model Year 1987 with Trap Oxidizer
Engine 603.96 in Model 126 . California from Model Year 1986 with Trap Oxidizer

1

2
60
BGla
61b
B1c

1370
1 "IH

Injection pump

Governor

Exhaust gas recirculating valve
Restriction, blue

Restriction, orange

Restriction

Ragtriction

SN UONn

Filter

Filter

Vacuum control valve

Vacuum pump

Darnper

ALDA unit

Exhaust manifold

Vacuurn amplifier

Exhaust gas turbocharger
Recirculating air valve (Califomia onty)
Charge air distribution pipe

Trap oxidizer (California only)

Air flow sensor potentiometer

Intake air temperature sensor

Coolant temperature sensor

Altitude sensor

Engine speed sensor, starter ring gear

RA 07.1.1032-0010/44

L7
N39

‘\'1 "’I ':I
Y29

\rova 1a
T
a
A
B

PRE
TE
VAC
vCV
ATM
ouT

Control rod travel sensor

» control unit

rmperature switch 50 °C
Switch, engine overload pre
Actuator

elion

‘I’ & 1
vabhve
Fresh air flow to car interior
intake air

Exhaust gas

ust gas

Pressure and vacuum connections at vacuum
transducer or vacuum amplifier

Charge pressure from ALDA unit
To vacuum unit of automatic transmission
Vacuum from vacuum pumg
To vacuum control wnlwst
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Engine 603.960 in Model 126 Model Year 1986 @0 Federal
Engine 602.961 in Model 201 Model Year 1987 @4 Federal

1

2

60
61a
61b
62
62a
65

67

72
103
110
123
137
138
B2/1
B2/1a
Bit1/4
B18

L7
N39

gl

Injection pump

Govemor

Exhaust gas recirculating valve
Restriction, blue

Restriction, orange

Fitter

Filter

Vacuum control valve
Vacuum pump

Damper

ALDA unit

Exhaust manifold

Vacuum amplifier

Exhaust gas turbocharger
Charge air distribution pipe
Air flow potentiometer

Intake air temperature sensor
Coolant temperature sensor
Altitudle sensor

Engine speed sensor, starter ring gear
Control rod travel sensor
EDS control unit
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825/6
$66
Y22
Y29
Y30
Y311

a
A
B

PRE

VAC
vCVv
ATM
ouT

Temperature switch 50 °C

Switch, engine overload protection

Actuator

Switch-over valve, vacuum amplifier
Switch-over valve, engine overioad protection
Vacuurn transducer, exhaust gas recirculating
valve

Fresh air flow to car interior

Intake air

Exhaust gas

Prassure and vacuum connections at vacuum
transducer or vacuum amplifier

Charge pressure from ALDA unit

To vacuum unit of automatic transmission
Vacuum from vacuum pump

To vacuum control valve

Fresh air fiow to car interior

Exhaust gas recirculation to exhaust gas
recirculating valve or recirculating air valve
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Engine 603.96 in Model 124, Model Year 1988 ()
1 Injection purmp S50 Temperature switch 50 °C
2 Giovemor 866 Switch, engine overoad protaction
60 BExhaust gas recirculating valve Yae Actuator
Bla Restriction, biue s Switch-over valve, vacuum amplifier
(311} Restriction, orange Y30 Switch-over valve, engine overioad protaction
62 Filter Y31 Vacuum transcucer, exhaust gas recirculating
B2a Fitber valve
55 Vacuurn control viahe a Fresh air flow to car interior
67 A Intake air
T2 Damper 2] Exhaust gas
103 ALDA unit
10 Exhaust manifold Pressure and vacuum connections at vacuum
123 Waum amplifier transducer or vacuum amplifier
137 Exhaust gas turbocharger
138 Charge air distribution pipe PRE Charge pressure from ALDA unit
B2M Air flow sensor potandiometer THA To vatcuum unit of automatic transmission
Ba/a Intake air temperaturd Sensor VAC Vacuum from vacuum pump
B11/4 Coolant tomperatuns Sensor VeV To vacuum control valve
L3 Engine speec sensor, starter ring gear ATM Fresh air flow to car interior
L7 Control rod travel sensor ouT Exhaust gas recirculation to exhaust gas
N3G EDS control unit recirculating valve or recirculating air vatve
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Engine 602.96, 603.96, Model Year 1989

1 Injection pump

2 Govemor

60 Exhaust gas recirculating valve
6la Restriction, blue

61b Restriction, orange

61d Connector (without restriction)
62 Filter

62a Filter

65 Vacuum control valve

67 Vacuum pump

72 Damper

103 ALDA unit

110 Exhawst manifold

123 Vacuum ransducer, up to 01/91
137 Exhaust gas turbocharger

138 Charge air distribution pipe
B2/ Air flow sensor potentiometer

Intake air termpearature SONSOr

B4 Coolant temperature sensor

L3 Engine speed sensor, starter ring gear
L7 Control rod travel sensor
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N39
525/6
566
Y22
Y29
Y30
Y3in

a
A
B

PRE
TRA
VAG
VeV
ATM
ouT

EDS control unit

Temperature switch 50 °C

Switch, engine overioad protection

Actuator

Switch-over valve, vacuum amplifier
Switch-over valve, engine overload protection
Vacuum transducer, exhaust gas recirculating
valve

Fresh air flow to car interior

Intake air

Exhaust gas

Pressure and vacuum connections at vaouum
transducer or vacuum amplifier

Charge pressure from ALDA unit

To vacuurn unit of automatic transmission
Wacuum from vacuum pumgp

To vacuum control valve

Fresh air fiow to car interior

Exhaust gas recirculation 10 exhaust gas
recirculating valve or recirculating air valve
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Engine 602.962, @ Model Year 1990 and (&) (®X Model Year 1991

1

2
60
6G1a
61b
61d
62
62a
65
67
72
99
100
103
110
123
137
137a
138
179
B21

B2M1a
Bs1
B11/4
L3

L7

et

Injection pump

Gowvernor

Exhaust gas recirculating valve
Restriction

Restriction

Connecior (without restriction)

Filter

Filter

Vacuum control vaive

Vacuum pump

Damper

Pressure control flap in mixture housing
Vacuum unit, pressure control flap
ALDA unit

Exhaust manifold

Vacuum transducer, up to 01/91
Exhaust gas turbocharger

Vacuum unit, charge pressure control valve
Charge air distribution pipe

Vacuum reservoir

Air flow sensor potentiometer with intake air
temperature sensor, ERS

Intake air temperature sensor

EDS pressure sensor

EDS coolant temperature sensor
Engine speed sensor, starter ring gear
Control rod travel sensor
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N39
566
Y22
Y30
Y311

Y31/2
Y3113

@08

PRE
VAC
VeV
ATM
ouT
ouTt

ouT

EDS control unit

Switch, engine overload protection

ELR actuator

Switchover valve, engine overioad protection
Vacuum transducer, exhaust gas recirculating
vahve

Vacuum transducer, pressure control flap
Vacuum transducer, charge pressure control

Fresh air flow to car interior
Other ancillaries

Intake air

Exhaust air

Pressure and vacuum connections at vacuum
transducer or vacuum amplifier

Charge pressure from ALDA unit

To vacuum unit of automatic transmission
Vacuurn from vacuum pump

To vacuum control valve

Fresh air flow to car interior

Output from vacuum transducer Y31/1 to ARF
valve

Qutput from vacuum transducer Y31/2 to vacuum

unit of pressure control flap

Qutput from vacuum transducer Y31/3 to vacuum

unit of charge pressure control valve
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Engine 603.970 @), Model Year 1990

1 Injection pump N39 EDS control unit

2 Governor $66 Switch, engine overload protection

60 Exhaust gas recirculating valve Y22 ELR actuator

61a Restriction Y30 Bwitch-over valve, engine overioad protection

61b Restriction Y311 Vacuum transducer, exhaust gas recirculating

61d Connector (without restriction) . valve

62 Fitter

62a Fitter a Frash air flow to car interior

65 Vacuum control vaive [ Other ancillaries

67 Vacuum pump A Intake air

72 Damper B Exhaust air

103 ALDA unit

110 Exhaust manifoid Pressure and vacuum connections at vacuum

123 Vacuum amplifier transducer or vacuum amplifier

137 Exhaust gas turbocharger

138 Charge air distribution pipe PRE Charge pressure from ALDA unit

B21 Air fliow sensor potentiometer with intake air TRA To vacuum unit of automatic transmission
temperature sensor, EDS VAC Vacuum from vacuum pump

B2ha Intake air mperature sensor VGV To vacuum controt valve

B11/4 EDS coolant temperature sensor ATM Fresh air flow to car interior

L3 Engine speed sensor, starter ring gear ouT Exhaust gas recirculation to exhaust gas

L7 Control rod travel sensor recirculating valve or recirculating air valve
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Engine 602.96 with manual transmission, Basic Version Code 62/0 as of 06/91, () X)) Model Year

1992

1

2

60
61b
61c
62
62a
67
g9
100
103
110
137
137a
138
224
B2/1
B2M1a
B5M
B11/4
L3
L7
N8/2
N39

aptfiin

Injection pump
Governor
ARF valve
Restriction 0.5
Restriction 0.7
Filter
Filter
Vacuum pump
Vacuum control flap in mixing housing
Vacuum unit, vacuum control flap
ALDA unit
Exhaust manifold
Exhaust gas turbocharger
WVacuum unit, boost pressure control valve
Charge air distribution pipe
Accelerator pedal
Air flow sensor potentiometer
Intake air temperature sensor
I-:-IDS Pressure Sensor
DS coolant temperature sensor
kngumu speed sensor, starter ring gear
Control rod travel sensor
ARA control unit
EDS control unit
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Y22

Y2213
Y27

Yar/4
Y27/5
Yain
Y31/5

VAC
ATM
ouT

ouT

ELR actuator

ARA actuator

ARF switchover valve

Boost pressure control switchover valve
Vacuum control flap switchover valve
ARF pressure transducer

Pressure transducer, boost pressure
controlivacuum control flap

Intake air

Exhaust air

Fresh air to car interior
Other components

Pressure and vacuum connections at
vacuum transducers

Vacuum from vacuum pump

Fresh air flow to car interior

Outlet from prassure transducer (Y31/1) to
switchover valve (Y27) (exhaust gas
recirculation)

Outlet from pressure transducer (Y31/5) to the
switchover vatves (Y27/4) and (Y27/5)
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Engine 602.96 with automatic transmission,

1

2

60
Bla
Gi1b
61c
62
62a
65
67
T2
o]
100
103
110
137
137a
138
224
B2
B2/1a
BS/1
B11/4
L3

Injection pump

Govemor

ARF valve

Restriction

Restriction 0.5

Restriction 0.7

Filter

Filter

Vacuum control walve

Vacuum pump

Damper

Vacuum control flap in midng housing
Vacuum unit, control flap vacuum unit
ALDA unit

Exhaust manifold

Exhaust gas turbocharger

Vacuum unit, boost pressure control vave
Charge air distribution pipe
Accelerator pedal

Air flow sensor potentiometer

intake air temperature sensor

EDS pressure sensor

EDS coolant temperature sensor
Engine speed sensor, starter ring gear
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Basic Version Code 62/0 as of 06/91, (A () (

L7 Control rod travel sensor

N39 EDS control unit

Y22 ELR actuator

Y27 ARF switchover vaive

Y274 Boost pressure control switchover valve

Y215 Vacuum control flap switchover valve

Y311 ARF vacuum transducer

Y3155 Vacuum transducer, boost pressure
controlivacuum control flap

A Intake gir

B Exhaust air

a Fresh air fiow to car interior

[ Crther components
Pressure and vacuum connactions at
vaGuum transducors

VAC Vacuum from vacuum pump

ATM Fresh air flow to car interior

ouT Outiet from vacuum transducer (Y31/1) to
switchover valve (Y27) (exhaust gas
recirculation)

ouT Outiet from vacuum transducer (Y31/5) to the

switchover valves (Y27/4) and (Y27/5)
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L7
RE8 A AR
RENA
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N39
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Engine 603.96, Basic Version Code 62/0 as of 06/91, (&) G

G1a
61b

62a
65
67

103
110
137
138
224
B2/1
B2/1a
B11/4

Injection pump
Govemor
ARF valve
Restriction
Restriction 0.5
Fiker
Fitter
Vacuum control valve
Vacuum pump
Damper
ALDA unit
Exhaust manifold
Exhaust gas turbocharger
Charge air distribution pipe
Accelerator pedal
- Air mass sensor potentiometer
Intake air temperature sensor
EDS coolant temperature sensor
Engine speed sensor, starter ring gear
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L7
N39
$66
a2
Yaz
Y30
Y31

[+ I

VAC
ATM
ouT

(2 Model Year 1992

Control rod travel sensor

EDS control unit

Engine overload protaction switch

ELR actuator

ARF switchover valve

Engine overioad protection switchover valve
ARF vacuum transducer

Intake air

Exhaust air

Frash air flow to car interior
Qther components

Pressure and vacuum connections at
vacuum transducers

Vacuum from vacuum pump

Fresh air flow to car interior

Outlet from vacuum transducer (Y31/1) to
switchover valve (Y27) {exhaust gas
recirculation)




103

BS(1
[ )

L7 §
igqilaligi

LILLLT

©

ﬁ@1h

N39

______ I A

wa

1!,, ‘I"“1l '

TJLJMW

ﬂa

f INERTEE f
IM - "'ll
........... J%f'" AT e r!rl‘!‘ TR

POT- 5012 -57 B

Gla
G1b
61c

>
62

Te
103
110
137
WWW

MHM

IMIM
1.3
L7

jing 603.¢

"

971 base version Code 62/0,

wwawmem

Giovernior
Exhaust gas recirculadion valve
Restricti

Fitter

Vacuum control valve
Vacuum pump
Darmper

ALDA unit

Exhast manifole
Exhaust gas turbochanyer

Vacuum unit, boost pressure control valve
Charge air distribution pipe

Accelerator pedal

Air mass sensor potentiometer

Intake air lBmperature sensor

—
EDS

Pressure Sensor
) coolant temperature sensor
ging speed sensor, starter ring gear

Control rod travel sensor
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Usiy, model year 1

va7

Y311

Y31/4
Y31/6

A
B
@
¢

VAG
ATM
QU

QuUT

992

EDS control unit

LR actuator

ARF switchover valve

Exhaust gas recirculation valve vacuum
transducer

Boost pressure control vacuum transducer
Boost pressure cutoff switchover vabve

Intake air

Exhaust air

Frash air flow to car inarior
Cther components

Pressure and vacuum connections at
vaguum transducers
WVacuum from vacuum pump

Frash air flow to car interior

Quitlat from vacuum transducer (Y31/1) to
switchover valve (Y27) (exhaust gas
recirculation)

Outlet from vacuum transducer (Y31/4) to
switchover valve (Y31/6) or to vacuum unit,
boost prassure control valve (137a)




d) Influencing variables of electronic diesel system (EDS)
Engines 602.96 and 603.96 up to Model Year 1991

Voltage supply

Engine speed

Coolant temperature

Control rod travel
Sensor

Air quantity

Air pressure ')

Intake air temperature

EDS control
unit (N38)

s

L0
Idling control

Reslstance

ARF

trimming plug ')

Exhaust gas

ELR

recirculation
ldle speed control

1) Model Year 1986/87 only

2) Effective Model Year 1988 integrated in control unit.
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ELR actuator

Governor,
injection pump

Vacuum
transducer
ARF valve

Test
connector

Exhaust test
signal

Diagnostic test
signal

Engine speed
signal

Engine ground




Engine 602.96

(e (&) Model Year 1991
@©s® Model Years 1990, 1991

Voltage supply

Engine speed

Coolant temperature

Control rod travel
Sensor

Air quantity

Air pressure (P2)

Intake air temperature

"

ot

Pressure upstream of inlet valves

RA 07.1.1032-0010/55

:5;4| lnfsuisncil control

(Jhdrg@ lpms&lum
cor 1|| rol (P2 ¢ :|n|1t|r<r.u|| ];

Atmospheric
m@mum sensor

ELR actuator
o

Vacuum
transducer
ARF valve

— |||..

Governor,
injection pump

ARF valve

Vacuum
transducer
Vacuum
control flap

Vacuum unit
vacuum control
flap

Vacuurm
transducer
Charge
pressura
control valve

Vacuum unit
charge pressure
control valve

Tast
connector

Diagnostic test
signal

Engine speed
signal e. g.
tachometer

Engine ground




Y0 as of 0691

as of Model Year 16

Coolant
temperature

Control rod
travel sensor

Air quantity

Air pressure
(P2) ")

Intake air
temperature

sensor

Idle
speed

control
ARF

control
(P2 control)

SHUre

P ree upstream of inlet valves.

shover valve
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p] ELR actuator

AL

valve

Governor,
injection
pump

Test connector

....{||..

s actuated by microswitch of acoelerator control 10° before full load.

R ARF valve
cnndlial
Aln.
Micro-
switch ?)
4|||.
Accelerator Accelerator
..1|||.,
pedal control
linkage Vacuum unit,
charge
¥ Switchover || Pressure
I ........................... s ‘“:Ij'wy‘l:!l COntI’O| VaIV )
P2
i Vacuum
transducer
| » Switchover Vacuum unit,
valve vacuum
I

control flap

Diagnostic
test signal,
pulse output

Engine
speed signal

Engine
ground




1 Code 62/0 as of 06/91
s of Model Year 1992

~
Y .
Ja

Voltaage supply .
Voltage supply | q . . > Actuator | | Governor,
EDS control injection
unit (N3%) - pump
Engine speed |... "
- Vacuum | Switchover | ARF valve
Coolant  |wll .. “I.-i sducer | “lvalve [ "
OOkt . Jin- idle
‘ dle
temperature o "1"‘
speed
control Micro-
Control rod [, . switch )
travel sensor ARF ‘w
Air quantity L I Accelerator N Accelerator
....... > .
pedal control linkage
' . | Diagnostic test signal
....... > I
1 | pulse output
| Intalke air
......... |||..
| temperature R S
> | Engine speed signal

Tast connector

Engine ground
L

1) The switchover valve is actuated by the microswitch of the accelerator control 10 betore tull koad.
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ine 603.970

Y Model Year 1990 only

Voltage supply

EDS control unit
(N 2QY

Wy

ngine speed

olant temperature

‘g,. 03
i
S

ntrol rod travel

Air

pressure

nsor

Intake air temperature

RA 07.1.1032-0010/58

tuator

u.......ll'..

Vacuum
!‘ -y

AR

sdurer

F valve

Governor,
injection pump

ARF valve

connector

-

.......+|||-

revssad b

Diagnostic test
signal

1gine speoc
jnal

shormneter

gine ground




Engine 603.971
mmmw-mwmmwmn

Voltage suppl ]
Voitage supply | g PR > Actuator »| Governor,
3 control | injection
L pump
. . w
Engine speed | »
ARF Switchover e
o | ARF valve
‘ CUUM e pf valve e ™
Coolant 1 Iclle speed transducer
‘|[|E!>|'|f|\I:)"li’|r:is|1l|LJ|I"Eii ontrol “IP‘
N - Micro-
| Control rod . » ARF
‘ switch ?)
travel sensor
Air quantity !
Lt wfj LA 3 A - 3 1
' b Accelerator | I o
pedal control linkage
Air pressure | »
(P2)" IMMMmmr mﬁwmmwr 'Wmmwmm‘
v 1 [ (T
transducer valve, . charge |
........ |2
Intake air | m'_. “ charge press
o PP control valve
| temperature pressure control valve ‘
cutoff

"l Test connector

Pulse output
Diagnostic test signal

Engine speed sig

e
val

................. i

1y
)

2 "
J

Pressure upstream of inket valves.
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Engine ground

The switchover valve is actuated by the microswitch of the accelerator control 10° before full load.




@) Electronic idle speed control (ELR)
The engine speed sensor detects the |=‘||‘(|ur1u=
speed (144 puls evolution) and passes

to the EDS control unit in the form of an
alternating voltage.
The EDS control unit processes the engine
speed signal and performs the set val I1E’I/"lbl"‘1l'll.liEil|

be maintained at a const .mrl I&wnnll Itw |lm y act
irraspective of engine load. Set idling speed is
raised in accordance with a fixed characteristic
curve by the temperature sensor at coolant
temperatures < 60 °C.

Block diagram of idie speed control (ELR)

Engine speed 552!
sensor/starter ‘ igi :
v -

.

EDS control
unit (N39)

5“5‘ 4 e gg e
ggaiéiiu-.ig %E giE‘E§EIEIIi;§E§E:E§EI 5

ring gear

ah

Coolant
temperature
sensor

Injection pump

ELR ac

tuator

aptfiiiipn R A 07.1.1032-0010/60




f) Exhaust gas recirculation (ARF)
Exhaust ¢ irculation is initiated as soon as
the following conditions are met:

o (I]‘»w(:ur:ulmi: temperature between 60 °C and
110 °C

L I ‘ngine speed between idle and 2800/min or
3500/rmin on Engine 602.962 from Model
Year 1990 (Us

o [Engine speed up to
Maodel year 1992, Engines 602.
and 603.971

o Control rod travel less than 9 mm

o Battery voltage 11-14 Volt

approx. 3500/min as of
, 603.96

Depending on the input signals of the sensors

a.q. control rod travel, engine speed etc., the

EDS control unit determines the matching

quantity of recirculated exhaust gas for each

operating state. The vacuum transducer is

|==>rm=a‘\rr| ized and supplies the corresponding
vacuum to the ARF valve.

Block diagram ARF up to Model Year 19

------- P Engine speed

-------- i Coolant temparature
i Control rod travel sensor |
{load) ‘

....... w Intake air temperature

» -
EDS °°“"°' unit ARF valve

The ARF quantity is reduced as engine load and
speed increase. This means
Increase in the control current =incre
quantity.

Reduction in control current =
quantity.

Additionally as of Model Year 1992: ARF
shutoff at 10° before full load by means of
microswitch of accelerator control and
switchover valve in vacuum line. This reduces
smoke emissions during load change in full loac
direction.

e in ARF

reduction in ARF

Note

Temperature and engine speed are depencent
on the control unit version. Refer to test routine
for exact data.

91 (inclusive)

Vacuum ;
transducer

(N39)

Atmospheric
_pressure sensor

ARF valve

Air flow sensor

Engine

apifiiiin A 07.1.1032-0010/61



Block diagram ARF as of Model Year 1992

""" »| Engine speed . M Vacuum || Acceler. pedal
EDS control unit . | .
W
~¥ Coolant temperature ‘| | Accelerator
control linkage
-} Control rod travel l W
sensor (load) " -
‘ Microswitch
- Intake air temperature W W
Switchover valve
|
Air flow sensor W
ARF valve
W
Engine

The ARF system with vacuum transducer,
switchover valve (as of Model Year 1992), ARF
valve, air flow sensor and EDS control unit
operates as a closed control loop.

apilign  RA 07.1.1032-0010/62



g) Recirculating air control for trap oxidizer
(s ifornia Engine 603.96 Model Year
1986/87 only)

In order to achieve more favourable combustion
condlitions for the trap oxidizer, the recirculating
air valve is continuowsly opened or closed

according to a performance characteristic map.

Following the closing operation, a residual
vacuum of approx. 30 mbar is retained at the
recirculating air valve. The recirculating air
valve is open between 1000 and 3400/min.

The control rod travel must be <9 mm.

Block cdiagram recirculating air control

P Engine speed

R

EDS control
unit (N39)

-  termnperat

-l Control rod travel
sensor (load)

Vacuum : Recircula
| .

transducer air valve

Vacuum

transducer

ARF valve

..... | Air pressure

b

ARF valve

b

Air flow

SeNsor a

Engine
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h) Charge pressure control (P2 control)
Engine 602.96
Basic Version Code 62/0 as of 06/91
@©s® as of Model Year 1990
(e (% as of Model Year 1991
(&) @™ as of Model Year 1992
Engine 603.971
Base version Code 62/0
@sd as of model year 1992

A "characteristic map” (P2 control) is stored in
the EDS control unit. The pressure values
obtained as a function of injection quantity and
engine speed produce an optimum engine
operation in respect of performance, NQ,, HC
and particle emissions.

Function

Particle emissions are lowered by reducing the
pressure (P2) in front of the inlet valves under
part load conditions.

A control circuit exists in the EDS control unit
through which a pressure comparison of "P2
actual” and P2 reference” is performed (refer
to block diagram).

Any pressure difference is compensated for by
the charge pressure control valve or by the
pressure control flap.

These pressure actuators are operated by the
vacuum transducers by means of an
electronically adjustable vacuum.

Charge pressure control is dependent on:

o Coolant temperature (up to 1991)

o ntake air temperature (up to 1991)

® Intake air pressure (pressure upstream of
inlet valves)

o  Engine speed

o Position of control rod (control rod travel)
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Block diagram charge pressure control (P2 controf), Engine 602.962
Model Year 1990

C)) Model Year 1991

Engine speed

EDS control unit
(N39)

Coolant
P temperature

P2 charac-

0000000

Control rod
! travel (load)

s
—
E
—'—’l teristic map
.
I
I
[

Intake air
— temperature

P2 pressure
¥ regulator

{(actual value)

i e

| Altitude sensor

Charge pressure
control valve
vacuum
transducer

v

Charge pressure
control valve

Vacuum
control flap
vacuum
transducer

v

Vacuum
module

Engine ¢
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Block diagram ct
Basic Version Cod

e pre

ure control (P2 control), Engine 602.96
62/0 as of 06/91

-»| Engine speed

Lp{ Control rod travel
(load)

P2 pressure sensor
(actual value)

W

o
w)

N

©
)

0]

control wnit

P2 charac-
teristic: map

'

P2 reference

|

"'!;

Either/
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Charge pressure

control valve

Switchover valve

A

Vacuum trans-
ducer, vacuum
control flap,
charge pressure
control valve

1'|'Y

Switchover valve

!

Vacuum module,
vacuum control
flap

AOVEIMOT |y
8 Xols
Al
L P2 actual
il
Engine
Engine "




am boost pre
ion Code 62/0

o EDS control unit
riv| Engine speed ; v
w
E
P2 charac-
N | | teristic map
<«
w) 1||'y
A P2 reference
™ Control rod travel ol |}
| L | |
1y - | Y27y
(load) R ‘!l!' | Vacuum
. Governor b 1l.|[i:lJlI:!:t!.ill.lhl.:li!ll’
8 ‘ Charge pressure
) control
l;:w-. A OV Y "I"
| P2 pres enson g :
{actual value) - i » P2actual » Switchover valve
1'|'y
Charge pressure
control valve
Engine l’
il
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control unit, the "electronic diesel system” can

be checked and faults recorded and stored.
Temporary faults of more than 4 seconds
duration are also memorized.

sensor faults with the exception of speed
sensors are memorised, as well as short-circuits
in the actuators or their lines.

The pulse display can be tapped via the test
connector (X11/4), socket 4 and the individual
faults evaluated with the aid of a pulse counter.
Depending on the readout, the defective
component or its leads can be determined.

EDS control unit with fault detection.
Only permanently occurring faults are detected.

Basic Version Code 62/0 as of 06/91

EDS control unit with fault memory.
Intermittently ocourring faults are also stored.
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j) Location and function of components

EDS control unit (NI39)

The control unit processe

5 the incoming signals
and supplies a current (mA) to the vacuum
transducers, switchover valves, as well as to the
actuator of the injection purnp. The entire signal
can be checked with the pulse counter by
means of a signal, or the fault memory read via
an outlet which runs to the

(X11/4).

Model 126 in right footwell
behind side paneliing

Model 126.13
(Engine 603.970)
ingtalled on right in
interior
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Model 140
Engine 603.971

Modet 201 behind battery in
component compartment

Altitude sensor (1318)

........

The quantity of recirculated exhaust gas is
influenced by the atmospheric pressure sensor
as a function of aftitude or air pressure. The
altitude sensor supplies a voltage signal to the
control unit which drops as air pressure drops
(increasing altitude). The control unit matches
the quantity of exhaust gas recirculated to the
respective air pressure by reducing the vacuum
transducer current.
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Model 126 in right footwell

' / [/ / j / / / PUT-IE- 13

Mmmmm.i

wmmWMmWMMNMWWMMMWMb
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MWWWhmmmmwiw

1MMqummeﬁMMMWMMmhmmmw,wm;&
influenced by the atmospheric pressure sensor
as a function of altitude or air pressure. The
atmospheric pressure sensor supplies a voltage
signal to the control unit which is proportional to
air pressure (i. e. low voltage with low air
pressure). The control unit matches the quantity
of exhaust gas recirculated to the respective air
pressure by reducing the vacuum transducer
current.

Overvoltage protection (K1 or K1/1)

The power for the electronic control units is
supplied through the overvoltage protection
relay.

Models 124, 201 behind
battery in component
compartment
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Battery voltage is supplied constantly to terminal
30. A 10 A fuse is fitted between terminals 30
and 30a. The fault memory is energized through
terminal 30a. When the ignition is switched on,
the relays are actuated through terminal 15 by
an electronic unit. The EDS control unit is thus
energized through terminal 87E and other
ancillaries through terminal 87.

The overvoltage protection is achieved by means
of a 22 volts Zener diode. Voltage peaks in
excess of 22 volts occurring upstream of the
overvoltage protection are switched directly to
ground by the Zener diode.

An overload is prevented by a fuse. Terminals
87E and 87L are protected separately.

Base module (N16/1)

Engine 603.971, Model 140 base version
Code 62/0, Gsb as of model year 1992

The base module (N16/1) performs the function
of the overvoltage protection relay.
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Model 126 in component compartment next to ABS control

unit
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Test coupling (X92) or (X11/4)

lfl'm dh«augwu 5tic t«u«' «‘lqru.m\l can IJu tapped via the
test coupling.

Model 124 and 201 in
right of component
compartment

Model 126

Test coupling (X11/4)

The pulse readout for the diagnosis of the EDS

can be tapped via test coupling, contact 4.

Maodel 124, 201
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Model 126

Test coupling (X11/4) integrated in module
box

Model 140 @ Model Year 1992

The pulse readout for diagnosis can be tapped at
contact 4 of the 38-pin test coupling.

Model 140

Alr flow sensor potentiometer (B2/1)
Fitted in the air flow between air filter and
exhaust gas turbocharger.

A from air fitter
B to exhaust gas turbocharger

Model 140
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The intake air deflects the air flow sensor flap
against the restoring force of a spring into a
defined angular position. The position is
measured by means of a potentiometer, and
converted into a voliage

The intake air temperature is detected by a
temperature sensor (B2/1a) in the air flow

sensor.

Air flow sensor
Model 201 without round flange

Resistance trimming plug (R18/1) for idling
speed
Model Year 1986, 1987, 1988

i ing speed.

Maoclel 124

Moded 126

Model 201
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Reference resistor (R18/2) for exhaust gas
recirculation, Model Year

apiiipn

. o

1950, 14987 iy 1988

Model 124 in components
compartment
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Model 126 at right of car
interior next to control unit
(N39)

Model 201 in component
compartment next to battery
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Vacuum transducer (Y31/1, Y31/2, Y31/3) up
to Model Year 1991

Vacuum transducer (Y31/1, Y31/4, ¥Y31/5) as
of Model Year 1992

The vacuum transducers are supplied with a
control current as an input signal from the
control unit depending on the operating state.
The vacuum transducer then supplies the
appropriate vacuum for the actuators. As of
model year 1992 the vacuum is transmitted from
the vacuum transducers through electrical
switchover valves to the ARF valve and to the
vacuum unit of the vacuum control flap or
charge pressure control,

Engine 603.96 in Model 124

Engine 603.96/97 in Model 126
Y31/1 Vacuum transducer
ARF valve
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arinn

Engine 602.96 in Model 201

Engine 602.96 Model 124
Basic Version Code 62/0 as of 06/91

QD @D @D @ G5 as of Model

Year 1992

Y311 Vacuum transducer ARF valve

Y3178 Vacuum transducer change pressure
controlivacuum control flap (ot
vigitie fitted below air fiter)

Engine 602.96 Mode! 201
Basic Version Code 62/0 as of 06/91

(:{'_\,,:1' (!_M ) as of Model Year 1992
¥31/1  Vacuum transducer ARF valve

Y31/5 Vacuum transducer charge pressure
controlivacuum control flap

S’

Engine 603.96 Model 124
Basic Version Code 62/0 as of 06/91
) as of Model Year 1992

Y27 ARF switchover valve
Y31/1  Vacuum transducer, ARF valve
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Engine 603.971 Model 140
Base version Code 62/0
UsA) ag of model year 1992

Y311 Vacuum transducer ARF valve
Ya1/4 Vacuum transducer charge prassure
control

PO7-=5Q79-13

ARF electrical switchover valve (Y27), ARF
microswitch (S27/3)

Basic Version Code 62/0 as of 06/91

GO W @ @O @ () as of Model Year
1992

Microswitch, compressor cutoft/ARF (S27/6)
el 140 as of Model Year 1992
The ARF switchover valve (Y27) is actuated 10°
before full load by the ARF microgswitch (S27/3)
of the accelerator control, or by the compressor

cutoft/ARF microswitch ($27/6) of the

accelerator control. This closes the ARF valve. S '”
Sa7/3  ARF microgwitch

Note

The illustration of the ARF electrical switchover
valve (Y27), engine 602.96 can be found in the
section "electrical switchover valves charge
pressure control (Y27/4) or vacuum control flap
(Y27/5).

WS,

AN
\ \,
27
,

)
y
g
b/
\

|
34/

Enging 603.96 Model 124

Yar ARF gwitchover valve
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Y27 ARF switchover vahve

827/6 Compressor cutofi/ARF microswitch

Electrical switchover valves, charge pressure

control (Y27/4) or vacuum control flap
(Y2775), Engine

602.96
62/0 as of 0&/91
) as of Model Y

r II Qe
with a control current as an i‘rupu.nt
control unit depending on the operating st:
and with the vacuum from the vacuum
transducer. They transmit the vacuum in line
with the command of the control unit to the
charge pressure control valve vacuum unit or
vacuum control flap vacuurn unit.
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Engine 602.96 Model 124

\r'l 1 3y
Yavid
Y27/5

o

Exhaust gas recirculation switchover valtve
Charge pressure control switchao
Vacuum control flap switchover val

ver valve
2




Engine 602.96 Model 201

Yar Exhaust gas recirculation swilchover
valve

Ya7/4  Charge pressure control switchover
valve

Yar/s  Vacuum control flap switchover valve

Electrical switchover valve, charge pressure
cutoff (Y31/6), only Engine 603.971 Model 140
@sd) Model Year 1992

If a fault occurs in the charge pressure control
loop, the electrical switchover valve (Y31/6)
admits air to the charge pressure control valve.
Consequently, no charge pressure is built up and
no turbocharger quantity is released by the
injection pump.

Engine speed sensor (L.3)

It detects the engine speed at the starter ring
gear (144 pulses/revolution) and passes it to the
control unit in the form of an alternating voltage.

i RA 07.1.1032-0010/81
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Y31/6

Charge pressure cutoff switchover valve
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Coolant temperature sensor (EDS) (B11/4)
The coolant termperature is detected by the
coolant temperature sensor (EDS) (B11/4).
The sensor is actuated by the EDE
The ance of the EDS coolant temperature
sensor varies as a function of coolant
temperature.

Bosch pressure sensor (B5/1)

The pressure sensor detects the existing
rassure (F2) and converts it into a voltage
which is used as an input signal by the EDS

control unit.

Enging 602.96 up to Model Year 1992
Fitted on right behind firewall in direction
of travel

Bosch pressure sensor
Absolule pressure characteristic curve
(Pabs in mbar) at 5 V voltage

apiivh A 07.1.1032-0010/82
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nsor (B5/1)
of Model Year

Nippon Denso pressure
Engines 0. 96, i
1992

The function is the same as for the Bosch
Pressure Sensor.

Nippon Denso pressure sensor
Absclute pressure characterisiic curve
(Pabs in mbar) at % volts voltage

Mode! 124
On right behind firewall in direction of ravel

Model 201,140

On left in front of firewall in direction of travel
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“Tempomat crulse control, Model Year 1990
In order not to influence the control of the

Tempormat cruise cor
the charge pressure v
inoperative by the Tempomat cruise
control/charge pressure cutoff relay (K12/1)
during use of the cruise control.

rol in the part load range,

Model 124

K12/1 Tempomat cruise
control/charge pressure
cutoff relay

Model 201

Ki12/1 Tempomat cruise
control/charge pressure
cutoff relay

Note

For wiring diagrams see Wiring Diagrams

Volume 4 for Model 124 and Volume 5 for Model
201 Giroup 30.

ARF valve

The ARF valve is bolted to the mixing pipe on
the side of the cylinder head. It is connected to
the exhaust manifold by means of a corrugated
pipe. The AFF valve is operated by means of a
controlled vacuurn from the vacuum transducer
(Y31/1).

Version up to July 1991

A Exhaust gas to charge air
distribution pipe

B Exhaust gas from exhaust

a  Vacuum connection
b Spring

¢ Diaphragm

d Valve

e RA 07.1.1032-0010/84
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ARF valve as of 06/91

For noise reasons, the ARF valve is provided
with a smaller air pass (a) and a shaped
valve seat (b). The connection fitting for the
vacuum connection is designed in a tulip shape.

A, Version up to 06/91
B. Version as of 06/91

60 ARF valve
61  Corrugated pipe
135 Mixing pipe

Engine 602.961/962, 603.960/963/971
Cast 3l).
Reason: cost and weight reduction.

iFH wvalve (wi

Production breakpoint: December 1992
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Air passage
Valve seat
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Model Engine

Engine end no.
Automatic transmission

124.133/193 603.960

046010

603.963

003995

603.971

001998

N,
|

201128 (

.........

011387
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Production breakpoint: January 1993

Model Engine Engine end no.
Automatic transmission

124.128/188 602.962 017093

201.128 602.961 011441

Engine 603.860/963/971
EGR valve vent restrictor modified.

Production breakpoint as of June 1993

Model Engine Engine end no.
Automatic transmission

124.133/193 603.960 048091

124.333/393 603.963 004100

140.134 603.971 004832

Mixture housing (94a) with vacuum control
flap (99) and vacuum unit (100), Engine
602.96 @D as of Model Year 1990

@) @ as of Model Year 1991

Basic Version Code 62/ as of 06/91

(& @ as of Model Year 1992

In order to increase the vacuum in the charge air
distribution pipe, a pneumatically operated
vacuum control fiap is fitted to the mixing
housing. The vacuum control flap closes the
fresh air port during engine operation with ARF.
A minimum opening (arrows) between the
vacuum control flap and the mixing housing is
retained. As of Model Year 1892 the vacuum unit
(100) is actuated by the charge pressure
controlivacuum control flap via the vacuum
control flap electrical switchover valve (see
function diagram).

wdilss  RA 07.1.1044-0010/86
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60  ARF valve
100 Vacuum unit

V. Engine overload protection

Note

Engines with boost pressure control (P2 control)
do not as a general rule have an engine overoad
protection.

A pressure switch is fitted in the charge air pipe
for overload protection of mechanical parts of the
engine. If the charge pressure rises above 1.1 +
0.16 bar gauge pressure, air is admitted to the
ALDA unit through the switchover valve and the
quantity of fuel is limited to that of a naturally
aspirated engine.

A Full load quantity without charge pressure
(P = 1050 mbar)
B Full load quantity with charge pressure

Location of components

1 Injection pumg
2 Governor

3 Fuet pump

[ Stop unit

103 ALDA unit
Y22 Actuator

aiihe A 07.1.1044-0010/87
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Y30 Swilchover valve, engine
overload protection

866 Swilch, engine
overioad protection

Engine 602.962, 603.960/963
Discontinuation of engine overload protection.

Production breakpoint: as of January 1993

Model Engine Engine end no. Engine end no.

Manual transmission  Automatic transmission
124.128/188 602.962 027382
124.333/393 603.963

004004

Production breakpoint: as of February 1993

Model Engine Engine end no.
Automatic transmission

124.128/188 602.962 017181

124.133/193 603.960 046668
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W. Handling electronic control units after accident repair

It is necessary to change electronic control units
after an accident, if at least one of the following
conditions is met:

1. The housing is recognizably deformed or
damaged.

2. The supporting surface or console is
deformed; the outside of the unit exhibits no
damage.

3. The plug connector is damaged or corroded
by moisture.

4. The functional check or the self-test of the
equipment indicates faults.

When electrical components, e.g. ELR control
unit, have been removed for repair work and
then used again, these are to be checked in
accordance with the existing documents after
assembly.
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