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Ignition System

CIS-E Motronic ignition system

Enginé code 3A

%}
Note ’

Only the ignition portion of the CIS-E Motronic
system is described in this Repair Group. Fuel
injection and electrical testing of the CIS-E Motronic
is handled in Repair Group 25.
® Note system precautions section 28-30
® See Repair Group D2 for mformatnon regardmg
self—dlagnoss -

‘ ignition wire .
” ¢ checking, saction 28-

Ignition wire connector
® checking, section 28-40

Smlé noise
suppressor

Spark plug
connector

® checking,

. section 28-40

Ignition wire connector ——_____ ]
[ cheoklng section 28-4Q .
9 \
L

Ruﬁber boot —/ )

- Terminal 1 (-;)

Power output stage -
® checking, section 28-60

.~

Distributor cap

Spark plug
® data, section. 28- 20

Carbon brush ., .
with spring

Trigger wheel
® removing and

25 Nm
18 ft |b)

7 3

SO Clamp
ignition dlstributor
* e installing, section 28-80

: /— Rotor
| ? L] checklng. section 28 50
) v Dukt shield -

Control unit—3 - ) A\ .
. harness connector/,_) -(on Instrument™

CIS-E Motronic control unit- RN
(single unit) o
o for: Fuel injection control
. lgnition system control
Oxygen sensor system
ldie stabilizer system
Knock sensor system
@ location: behind A'C evapcrator
. ® removal:
— remove trim in front of glove box
— depress latch to ¢gash panel and -
remove contral unit from below

@ checking,

N N

* . Hamess cdnnoétor.tb power
output stage of ignition. coil

- - Critical torque:

20-25 Nm '
(15-18 ft ib)

Knock sensor ;

Harness connector -
[ to knock sensor

Fault lamp

panel insert)

a

L P
Wiring harness —/ '

F-2

4-cylinder

S;'stér'r; compoae;& 28-1 0-1 |

section 28-60



Ignition System

Tuneup specifications ..

From 1988 .
Engine code 3A

| Type fuelignition system N CIS-E Motronic
CIS-E Motronic ’ o ‘
(combined fuelignition) - 893 907 404 o
Ignition distsibutor - 053 905 205A

RPM cutoft (upper limit)

6400 = 100 RPM

(via CIS-E Motronic control unit)

Part numbers are- for reference only. Alwéys

_ consuit with the Parts Department for the latest

mformanon

S

together.

idle speed ighitiou}’timir_nvg and CO are inter-
‘related and must be checked and adjusted

Ignition timing checking value 4° - 8° Before TDC )
C adjusting value - 6° = 1° Before TDC
o - see idle adjustment, Group 25
Firing order cylinders 1-3-4-2
Spark plugs Bosch - W70TC
’ electrode gap mm (in.) 0.8 = 0.1 (0.031 = 0.004)
v tightening torque 'Nm_ (ft Ib) . 2'0Nr_n (151t ib)
idle RPM (NOT adjustable, controlled by idle stabilization system) 840 = 60
03-1.2vol % o
CO-content . Adjustment performed via differential
-(measured at CO tap with oxygen - pressure regulator control
sensor connected) o " current adjustment.
> - ]
CAUTION CAUTION

pal

F3

4-cylinder

' 'Tunoup spec.mcaﬂom 28-20-1



Igniti‘oh System

CIS-E Motronic system precautions

CAUTION

Be alert when you work on the engine. High
voltage can injure you and damage sensitive
components,

Turn ignition off:

e when connecting or disconnecting tester
leads to ignition system

e when connecting or disconnecting vgnmon
wires

® when washing the engine

Don't forget about the battery:

X

® do not disconnect battery when engine is
running

e for emergency stamng use fast charge
for 15 seconds only and not more than
16.5 volts : -

" disconnect battery -and CIS-E Motronic
control unit when using arc, spot, or
electrical welding equipment

When testing the system:

e do not apply voltage to control unit to
simulate outpul signals A

e when coil wire (temminal 4) is disconnected
from distributor, aiways ground using
jumper wire

® do_not crank engine with high tension wire
disconnected and yn-grounded (example:
compression test) ) ’

When ing heat:

 if components are heated above 80°C
(175°F) from paint dryer or stéam cleaner,
wait for components to cool beilore stamng
engine

When towing: "

e vehicles with ignition problems (or where

" problems may be suspected) must have
"the power output stage of the ignition coil
- disconnected

2

Rules of cleanliness-

CAUTION
ilrst:

. @ clean connecting points betfore Iooseming
When fuel system is open

® do not use compressed air |f you don't
need it .

¢ move vehicle only if you must

¢ if you cannot finish repair, carefully cover
exposed parts with plastic or paper — not
with rags '

Use clean parts only

¢ do not unwrap new parts before needed

e only use new parts, not loose or
unwrapped parts from tool box

® lay removed parts on clean surface. Cover
“with plastic or paper— not with rags '

F4

4-cylinder System precautions 28
Iy —  Rules of cleanliness -3 0-1



'Ignition System

pe

Connect the tester according to the
manufacturer's instructions.

check ignition wires 2:
e between coil and distributor

Ignition wires and connectors,
checking

Use multimeter US 1119 for the following A
measurements. '

® check ignition wires 2 for continuity

with radio: 2000800 ohms

without radio: 0 ohms .

e between distributor and spark plug
with radio: 6000 +1400 ohms
without radio: 1000+ 400 ohms

e if not within range go to next check .

m check spark plug connector 1
@ with radio (suppresse_d): »

5000+1000 ohms

e without radio (not suppressed):

* 1000 +400. ohms

] check-connector/suppressdr 3
e resistance: 1000 =400 ohms

rforming these checks:

If the specified values are NOT obtained after

@ replace the faulty wire or connector ' . '

F§ -

4-cylinder

Ignition wires and connectors,
checking

28-40-1



Ignition System

Distributor rotor, checking

B measure electrical resistance of distributor

rotor ‘ o
® resisis : 0 *+ 400 ohms
& »

Note

Rotor must be marked with R 1 (for Hafl . ®
generator equipped cars). B

F-8

4-cylinder 28 '
_ yin Distributor rotor, checking -40-2



Algnition System

Ignition distributor trigger wheel
removing and installing

m remove circlip on top of trigger wheel

® install hooks 1 and 2 as shown

= center 3163 tensioning bolt on top of
distributor shaft : _ .

m slowly tighten boit and withdraw trigger
wheel ' :

Note

A'pin is used to position the trigger wheel,
which can become dislodged during removal.
Be careful not to drop it into the distributor. .

F.7

4-cylinder -

ignition distributor trigger whgel. 2 8 »
- removing, instaliing ’ —50-1_




Ignition System

>

Ignition coil, checking

® check wiring between power stage and
ignition coil and ground wire between
power stage and engine for corrosion or
damage ' :

® disconnect ignition coil power stage
(arrow) '

'§econdary kesistance, checkihg'

] connéct multimeter US 1119 between
terminals 1 and 4
¢ 5000 to 9000 ohms

If NO - o

m replace ignition coil

Primary resistance, checking

® “connect multimeter US 1119 between

“terminals 1 and 15 of ignition coil
e 0.5-1.5 ohms

if NO

® replace ignition coil

If all specified values are obtained and the
engine still does not run (no ignition'impulse)

m replace ignition coil complete with power
stage ’

CAUTION _
The function of the power stage is NOT
to be tested.

F-8

4-cylmder lgnltion ‘coil, checking ‘ 28-60'1




~ Ignition System

Ignition coil, power output stage, checking

Requirement: ,
® ignition coil OK (checking, section 28-60)

Volitage supply, checking

® remove harness connector from power
- output stage . '

& switch muftimeter US1119 to 20 voit range
and connect to terminal 1 and terminat 3 of
disconnected harness connector

m switch ON ignition
e approximately battery voitage

If NO o
® repair break in wiring using wiring diagram
® connect LED tester US1115 to terminals
2 and 3 of hamess connector
® activate starter and check for signal from
-Hall sensor
o US1115 must flicker

If NO o o
m check Hall sensor, section 28-70

® shut OFF ignition . S o

B reconnect harmess connector to power
output stage of coil o

® remove harness connector from Hall

sensor on distributor.

® connect mltimeter to terminal 1 (~) and
terminal 15 (+) of ignition coil
= switch ON ignition o

m briefly touch center wire from disconnected
. Hall sensor harness connector to ground
" @ indicated voltage must increase 10 ‘
2 volits minimum and after
1 to 2 seconds drop to zero volts -

If the voltage does NOT drop: :
m temporarily substitute a new power output
stage and check previous step again, also -
. inspect top of coil for leakage-
® if necessary repkace coil assembly,
complete with power output stage

e - | 4cylinder | lonton <ol 28'60'2 -.



Ignition System

Us 1115

28-A686 |

Hall sensor, checking’

Noté

Checkmg is necessary only if ngnmon spark is
NOT present. .

@ remove harness connector from power

output stage of ignition coil and connect
LED tester US1115 to terminais 2 and 3

B actuate starter and check signal from Hall -

sensor
o US1115 must flicker

If the US1115 flickers, Hall sensor is OK and
test is ended.

If NO; continue

& remove harress connector from Hall
sensor on distributor _
» switch multimeter US 1119 to 20 volt range

B connect muitimeter to outer connections of
harness connector and with ignition
switched ON, check voltage supply for Hall
sensor from CIS-E.Motronic control unit
¢ 9 volt minimum :

= remove rubber boot from harness
connector for Hall sensor and, re-connect to
Hall' sensor connection on distributor

m connect LED tester US1115 to center wire
of harness connector for Hall sensor and to
battery plus (+)

8 activate starter and check signal from Han

sensor
¢ if the light diode flickers, the Hall sensor . .

“is OK

1t NO

® Hall sensor is defective
or :
e CIS-E Motronic control unn is defectlve

- | replace as necessary

F-10

| 4-cylinder

Hall sensor, checking 2 8-70;1
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| Igmtif'pn Systefn

- Ignition distributor, installing |

A — with engine installed
® set flywheel to TDC — Cylinder 1

B — with engine removed®

& align ‘marking on vibration damper (pulley)
with marking on belt cover !

® align marking on camshaft sprocket with
cylinder head cover (arrow)

o

® adjust so the drivé lug slot aligns with
‘threaded hole '

-

‘Note

The distributor clamp bolt head is covered

with a “tamper-proof” seal which must be -
replaced if the distributor is loosened for any ~
reason. ' o

= install distributor so that the distributor rotor.-
points to marking for cylinderton
distributor housing ‘

®m clean distributor cap before installing,
check for cracks and carbon tracks due to
arcing, replace if necessary

‘= adjust ignition timing — see section 28-90

= tighten distributor clamp bolt
e 25 Nm (18 ftIb)

-~ ® install new “tamper-proof” seat on

distributor clamp boit

F11

lgnitAlon dl;muutor, installing 28-80-1



Ignition System |

».SUN 105 ‘

.....

<

Engine settings

Note
Always actlvate fault memory before checking

* éngine settings, see Repair Group D2 for

additional mformatlon

. If no faults are stored

®m check ignition timing, idle speed
(not adjustable) and CO content, using the
procedures in this section.

- Requirements

. engine-oil 80°C (176°F) minimum
e all electrical consumers switched: OFF
e radiator fan must NOT be running during '
checking or adjustments
s A/C swnched OFF
E

e disconnect any pressure measuring
devices '

e if any injection Imes were Ioosened or
replaced, raise the engine speed above .
3000 RPM several times and let idle for
at least two minutes

o exHaust system must not leak

" ® oxygen sensor control OK

Preparétions for checking

m switch OFF ignition
m connect engine tester VW1367 for ignition
timing and RPM display

" m connect CO tester SUN 105 (or EPA_

~ equivalent) using adapter VW1363/3 on CO
measuring tube

8

Note

Hose must fit snugly on CO-measuring tube
to minimize measurement errors,

F12

4féyllhder _Engine settings 28-90'1




| lgnitioﬁ System

&\
VW 1315A/

7 // 3,
//

et
— = Q)

25-101

® connect multimeter US1119 and test
adapter 1315A/1 to differential pressure
regulator : .

m switch ON ignition
e control current must indicate positive { ~)

~ If NO

m reverse the test probes

e

m remove crankcase housing breather hose
.from cylinder head cover and vent it to
atmosphere o

‘m remove crankcase housing breather hose

~ trom breather housing (cylinder block), and

vent {0 atmosphere

m remove sealing cap (shaded) from
charcoal canister :

 F13

&cyli;\der Englr; cettings 28-90_2



- IgnitionSystem |

g o
a -

CAUTION B ignition timing, checking and adjusting
Ighition timing, idle speed and COare | ‘m start engine and let idle

inter-related and MUST be checked -~ = = check ignition timing, timing point will be _
and adjusted TOGETHER. displayed directly on enginé tester VW1367

or use strobe light method

Ignition timing mark (on flywheel) for use
with stroboscope method of checking -

o, checking value: 4° to 8° Before TDC
® adjusting value: 6° = 1° Before TDC

= adjust if necessary

Note

To loosen the distributor, remove the tamper
proof seal (cap) covering the distributor clamp
bolt. When you have finished making N

adjustments and have re-torqued the bolt
(18 ft ib), install a new seal.

Idle speed checking, NOT adjustable
Read idie R‘PM girectly on VW1367

" start engine and let idle 3
e engine speed must be 780-900 'RPM ) .

If NO

® check intake air system for Ieaks ,

m check airflow sensor potennometer adjust
if necessary

| swntch‘ ON A/C -
¢ idle speed must increase by
approximately 70 RPM.

If NO
= perform electrical check see ‘Repair
Group 25 page 25. 112 b

. ffcylindéf | '(Vgngl""° .‘énmgl. 28-90-3



-Ignition. System

CO, checking and adjusting
(primary check) R
® check the CO content by-reading mA
~ output on USTH9 multimeter
®0t5 mA (must fluctuate)

If NO, or does NOT fluctuate
® check the oxygen sensor control system,
page 25.86 (group 25)

(secondary checbk)”.
w read CO content directly on SUN 105 (or'

EPA equivalent)
¢ 0.2 to 1.2% by volume

If flash codes 2343 or 2344 were stored or
the CO content is outside of the tolerance
‘range; adjust CO content as follows:

= switch OFF ignition | ‘ )
® remove rubber boot from mixture control
unit P '

. lightly center punch mixture adjusting S

QAUTION . , screw plug _ :

Do not press down on the adjustment ’ m drill 2.5 mm (3/32 in) hole in center of plug
wrench during adjustment, do not approximately 3.5 0 4.0 mm (9/64 to
a@ele_rate the.epgine with the . 5/32 in) deep .
aﬁmafh?:gjfx&?::: \g:i;;:: - ~ m screw in 3 mm (1/8 in) sheet metal screw
accelerate the engine belore reading ’ . :

the CO value.

. m remove plug/screw, using pliers
® reinstall rubber boot : B ‘
m start engine, repeat primary and secondary
- CO checks, adjust as follows
» . e turning clockwise: CO increases
' " e turning counterciockwise:.CO decreases

» when primary and secondary CO
- adjustment specifications have been
obtained, install new plug in CO adjustment
hole -

@

. - .
»

4.CY!inder 'Englho settings 28-90'4 .




Ignition System

Engine code letters NG

Ignition

SUPprassor

® checking section 28-130

Static noise

o i

i
Note - . ’
Check the ig'n*ftion timing it 'you replace the controt
unit, adiusl the timing if necessary.

e ) :

wire connector |g,,m°,. wire .

® checking secuon 28-130

~

N

N
=

Spark plug eonnoctdr

. cheekmg section 28-130 Terminatl 1 (-)
— Terminat 4
— Fault lamp =
Vamind Terminal

¢ in instrument panel
. 15(+)

Distributor -
cap

" Spark plug
& specifications

ﬁoim

section 28-110

20-25 Nm
{(1S5to 181t 1d)
criticsi lorquo

Knock unsor

® on engine block
next to

cylinder #3

To power output ¢
stage of coil

. checkmg
section 28- 140 p
Trigger wheel ) Ignition
P n\ T . control
. ' \L;j\mu gasket || unit
VAR N
Hamess connector Hamess connectors,
erlng e remove and insert only with X
harness : o ignition switched OFF -
for GIS-E Il Ignition distributor :

@ installing section 28-150
" @ data, section 28-110

* & ignition timing, CO adjustment

and idle speed setting,
.section 28-180

>

Note .

Bgfore you can begin tropbleshooting or .haking
repairs, activate the fault memory system. See
Repair Group D2 for additiona! information.

F-16

| 5-cy"nder l System components 28-1 00-1




~Ignition System

Tuneup specifications
From 1988 m.y.

Engine code NG -
1 Introduction date 8-87
1 Pudtinjection wmrorunﬁ\———-——ﬁ—smes“——e/ —443-906-264 €
1 . .

CRH ]

1 RPM cutoff (upper limit)
(via CIS-E Il control unit)

6600 = 100 RPM

Ignition timing

checking value

adjusting vajue

13-17° Before TDC

15 = 1°Before TDG,

Timing mark location: ON fiywheel

| Firing order -

.1-2-4-5-3

Spark plugs Bosch - . _W7DTC
., electrode gap mm (in.) 0.8 + 0.1(0.031 = 0.004)
tightening torque .Nm (ft.Ib} 20Nm (15 ft ib)’
"1 idle RPM* manual transmission RPM S 790 = 70
R autofnatic transmission RPM . | - 790 = 70
| CC_);conten't ’ ' ' )
(oxygen sensor probe
disconnected) - - checking value 0.3-3.0 vol. %
'  adjusting value 0.6-1.0 vol. %
vtidie can NOT be adjusted using air screw on throttie body, %dle is regulated by CIS-E 1l idle-stabilization system

**Do riot mix 49 states control units with California control units or vise versa.

. CAUTION

mformaho n

Part numbers are for reference only. Always
consult with the Parts Department for the latest

CAUTION

Idle speed., ignition timing and CO are inter-
related and must be checked and ad[usted
together.

Y

F17
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Ignition SYs)tem

CIS-E Il system precauti‘o‘ns

* CAUTION .

* Be alert when you work on the engine. High
voitage can injure you: and damage :
components. i

‘Tum ignition off: . e

e when connecting or disconnecting tester
leads to ignition system
e when connecting or disconnecting ignition
b wires - '
® when washing the engine

Don’t forget about the battery:

e do not disconnect battery when engme is
running

L 15 seconds only and not more than 16.5
volts

" ® disconnect bauery when using arc, spot,
or electrical welding equipment

* When testing the system:

‘e do not apply voltage to controt unit to
simulate output signals o

® when coil wire (terminal 4) is disconnected
from distributor, always ground using -

. jumper wire .

. @ with high tension wire disconnected do not-
crank englne {example: compression test)

When applylng heat:

o if components are heated above 80°C.
(175°F) fram paint dryer or steam cleaner,
wait for components to cool before starting
engine . : '

® for emergency startmg use fast charge for =

Rules of cleanliness

CAUTION
First:

- ® clean connectin§ points before loosening
When tuel system is open '

® do not use tompressed air if you don't
need it

e move vehicle only if you must

e if you cannot finish repair carefully cover
parts with piastic or paper — not with rags

Use clean parts only

e do not unwrap new parts before needed

® only use new parts, not loose or - S
unwrapped parts from tool box - )

® lay removed parts on clean surface. Cover
with plastic or paper — not with rags

.\

M

s

oo

F-18
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Ignition System

‘Ignition wires and connectors,
checking :

Use multimeter US 1119 for the following.
measurements.

Connect the tester according to the )
manufacturer's instructions. .

m check ignition wires 2 for continuity
. m check ignition wires 2:
- e between coil and distributor
“with radio: 2000+ 800 ohms
without radio: 0 ohms
- - @ between distributor and spark plug
' -with radio: 60001400 ohms
. without radio: 1000+ 400 ohms
e if not within range go to next check

-m check-spark plug connector 1
e with radio (suppressed):
5000 = 1000 ohms
® without radio (not suppressed):
1000 + 400 ohms '

 m check éonnector/suppressor 3
@ resistance: 1000+400 ohms

~ If the specified values are NOT obtained after
-performing these checks: o
‘m réplace the faulty wire or connector

e

CF19

- 5;‘cy'lindér lgnlt?ori fvlres_.a.lnd co:::t':z 28_1 30_1 .




-

_ R ~Ignition System

-

~ Distributor rotor, checking

’ > w measure electrical resistance of distributor
IR rotor . '
e resistance: 1000400 ohms

Note

Rotor must be marked with R 1 (for Hall -
generator equipped cars).

g

 F20 ' o _S-cylinder _ Dlst'rlbut‘o‘r’rotdvr. checking 28-1 40'1__




. Ignition System

=

sidle speed, ignition timing and CO

. are interrelated-and must be checked

and adjusted together.

Ignition distributor, installing

A —engine installed
m set flywheel to TDC — cylinder 1 (arrow)

B — engine removed B |
~ ®m marking on vibration damper (pulley) must
align with marking on beit cover (arrow) .

= marking on camshaft sprocket must align
with cylinder head cover (arrow) ;

" m install distributor so that the distribulor rotor
points to marking for cylinder 1 on
distributor housing (arrow)

= clean distributor cap before installing
-m check cap for cracks, carbon tracks due to
arcing, replace if necessary ' -

® adjust ignition timing, section 287130

=

F21
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Ignition System

1 28-AE86

Hall sénéor,‘ checking

Note

Checking is necessary only if ignition spark is
NOT present. '

‘W remove harness connector from output
stage of the ignition coil and connect LED
tester US 1115 to terminals 2 and 3

. m actuate starter and check signal from Hall

sensor

If the US 1115 fluctuates, Hall sensor is-OK
and test is ended. ' S

{f.NO; continue

" remove harness connector from-Hall
sensor on distributor .~ .
. W switch multimeter US 1119 to 20 volt range

® connect multimeter to outer connections of .
harness connector and with ignition '
switched ON, check voltage supply for Hall

. sensor from ignition control unit '

e 9 volt minimum :

" = remove rubber boot from harness

connector for Hall sensor and re-connect to
Hall sensor connection on distributor -

-~

= connect LED tester US 1115 to center wire

of harness connector for Hall sensor and to
ground (=) . - @

® activate starter and check signal from Hall
sensor
e if the light diode flickers, the Hall sensor
is OK '

if NO )
@ Hall sensor is defective
or

e ignition control unit is defective

® replace as necessary -

F.22

5‘-cy|inder“ l-ilall~ sensor, checking 28-1 60-1




Ignition System

Ignition coil, checking ~

. Power output stage, voltage supply

checking

| RedUi_rement:

. @ ignition coil OK

~ m remove harness connector from power

output stage : :
® switch muitimeter US 1119 to 20 volt range
and connect to terminal 1 and terminal 3 of
disconnected harness connector
= switch ON ignition o
e approximately battery voitage
If NO _ ,
= repair break in wiring using wiring diagram
m connect LED tester US 1115 to terminals
2 and 3 of harness connector

~ m activate starter and check for signal from

- Hall sensor .
o US 1115 must flicker

if NO . e
B check Hall sensor, section 28-160
Triggering, checklng
‘m switch OFF ignition

m reconnect harmess connector to power -

" output stage of coil

~'m remove harness connector from Hall

‘sensor on distributor .

. connect multimeter to terminal 1.(~) and
terminal 15 (+). of ignition coil
= switch ON ignition

m briefly touch center wire from disconnected
‘Hall sensor harness connector to ground -
- indicated voltage must increase to
2 volts minimum and after '
1 to 2 seconds drop to zero volts

If the voltage does NOT drop: . - :

m_temporarily substitute a new power output -
stage and check previous step-again, also
inspect top of coil for leakage -

m if necessary replace coil assembly
complete with power output stage

F.23
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Ignition System

Ignition coil, checking

® check wiring between power output stage
-and ignition coil and ground wire between
power stage and engine for corrosion or
‘damage

m disconnect ignition coil power stage |
(arrow)

‘Secondary resistance, checking -

® connect multimeter US 1119 between

terminals 1 and 4 :
“ e59K0O

if NO
m replace ignition coil.

Primary resistance, checking

‘& connect muitimeter US 1119 between
terminals 1 and 15 of ignition coil
® 0.5-1.5 ohm o

If NO
& replace ignition coil

I all specified values are obtained and the
engine still does not run (no ignition impuise)

b, " ® replace ignition coil complete with power

output stage ' . 9

CAUTION

The function of the power output stage is
NOT to be tested. '

F-24
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CAUTION

Idle speed. ignition timing and CO are
interrelated and must be checked and

adjusted together.

Preparations for checking/adjusting

Requirements:

Ignition system

Engine settings, checking

e.engine oil temperature minimum

80°C (176°F) ' ‘
e all electrical consumers switched OFF
@ radiator cooling fan must NOT be

running while checking or adjusting
® oxygen sensor connected :

e AC switched OFF S
® no pres€tre measuring devices ’

connected -

® exhaust system must be tightvangi free

of leaks

-

& OXS system OK

m remove cap from exhaust probe

® connect hose from exhaust gas analyzer -
- (Sun 105 or EPA equivalent) to '
.CO measuring tap (arrow)

. .m remove cap (shaded) from carbon

canister (arrow)

steel pipe

Note

. -# remove crankcase breather connection at

- ® plug opening of steel pipe (arrow)

Crankcase vapors must vent to atmosphere
during checking or adjusting procedure. .

G-2

- 1987-1988

" Engine code NG

| cis-em

| ‘Engine ;enings . 28'180-1



Ignition System

Ausue oy = connect muitimeter US 1119 or equivalent
N I v , to differential pressure regulator
- : - with adaptor VW 1315 AA
' - ® set scale to 200 mA DC-
" ] VW1315A/1 P
~ ./
177
r\ Z \\/ / (
VY . . v :
' Cthe={25-1018 v ' e
~ : : ' ' B

» ® connect VW 1367 engine tester to check
. ignition timing and idle speed
m start engine and run to normal operating

I -l )
( I,OOO' o o jeod

temperature (radiator fan must come on at ’
L9 least once)’ ‘
U/ . L .- .
3, O Note

SeRE S 7 If you loosen or replace the injector lines, run .
“the engine to about 3000 RPM for several '

minutes to bleed injectors and lines..

L

Engine settings, checking =

® insert fuse in top of fuel pump relay
(arrow) . . L
® indicator light must come on. This
indicatés that after four seconds, ignition® -
timing is stabilized for testing purposes = °
® check ignition timing: ' '
; e 13° to 17° Before TDC .
N ‘
® adjust ignition timing to: 15° = 1°
Before TDC (see page 28-180-9) -

’ Cy

i
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“Note

~Ignition System.

® remove fuse from fuel pump relay and
briefly raise engine speed above .
2500 RPM to cancel fault display

® check idle speed- L
e 790 = 70 RPM ’

‘o

The idle speed is NOT adjustable (idle speed
control is obtained through the idle:
stabilization system). The idle air bypass
screw should be turned in fully against its
seat. - o Co

e if idle speed is out of this range, check
for an engine problem such as vacuum
leaks, etc.” o

® check differential pressure regulator current
. with oxygen sensor connected '
® 0 = 1 mA, adjust if necessary

2

‘m check CO% -

® 0.3% 10 1.2%

" Note
" Vehicles with air conditioning only:

If the idle speed should drop severely when ;
the air conditioner is switched ON, check

- the idle stabilization system (Group 25). If

injection lines were disengaged or replaced,

the engine speed must be raised to 3000
RPM several times then-left idling for at least
2 minutes before adjustment. The idle speed -
is automatically regulated by the idle

" ‘stabilization valve. o

m disconnect oxygen sensor harness’

connector (arrows)
m check CO-value, if necessary adjust with
CO-adjustment screw (Page 25.61)
- @ checking value: 0.3-3.0 vol. %
adjustment value: 0.6-1.0 vol. %

f
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- fgnition Syste}n

CAUTION

. Clean up any metal shavings. Apply »
.- grease to drill bit to catch loose -
shavings. '

o

" in. place. Remove the tool after each

| engine before reading CO value. -

CAUTION ‘
When adjusting do NOT push
adjustment wrench down or .
accelerate engine with adjusting tool

adjustment and briefly accelerate

>

>

&

o
Gop YA

If the CO value is less than 0.3 or more than
3.0% volume when the oxygen sensor is
disconnected, adjust the'CO as follows:

m switch ignition OFF o
® remove rubber boot from mixture controf.
unit - : '
m lightly center punch mixture adjusting
screw plug I ' -
® drill 2.5 mm (3/32 in) hole in center of plug.
~ approximately 3.5 to 4.0 mm (9/64 to
5/32 in) deep

remove plug/screw, using pliers -
- reinstall rubber boot
start engine and run at idle

® adjust CO by turning mixture adjusting
screw using tool P377 :
e counter-clockwise: CO value increases -
clockwise: CO value decreases '

.Note'

. After ‘adjusting, the hoses for the crankcase

must be reconnected. If the control current
and the CO content change, this is not due to
an improper adjustment, but rather to oil
dilution caused by short distance driving. -
Long distance driving reduces the amount of
fuel in the oil and normalizes the CO value. A
short term solution would be-an oil change.

fAfte'r’adjus'ting‘, the specified value musi

fluctuate with the oxygen sensor connected.

if NO -
m check the oxygen sensor (Group 25)

screw in 3 mm (1/8 in) sheet metal screw -

S
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Ignition System

9

Idle and CO content, checking and
adjusting

Note

~ Until 2-88 the throttle bypass screw was
installed in a fully seated position: and then
sealed with safety paint.

Begmnmg 3-88 the throttle bypaés screw was
_ no longer installed.

Check these first: '
e engine oil temperature 80°C (176° F)
. minimum
,® all electrical consumers swnched OFF
¢ radiator fan must NOT be running:during
: checking or adjusting - '
. o A/C switched OFF
o ® do NOT have any pressure measurmg
devices connected
e if injection lines were lcosened or
replaced, raise engine to 3000 RPM's
several times then let idle for at least two .
minutes before making adjustments
e exhaust system MUST be ught and free
of leakage

i ® oxygen sensor control system oK
. @ ignition timing adjustment oK
> ® remove cap from carbon canister (arrow)
| > = remove crankcase housing ventilation hose

® install plug in metal tube

G-6
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Ignition System

_m remove harness connector from differential 3
pressure regulator
m-connect test adaptor VW 1315 A1 between
" differential pressure regulator and’its

. harness connector
8 switch multimeter US 1119 to 200 mA range

= remove cap from CO tap tube
m_connect SUN 105 CO tester according to
' manufacturers instructions

‘Note

Hose must fit securely' over the co tap tube
(arrqw), so there is no exhaust leakage.

® start engine and let idle

Note

Thé following procedure tests the ‘function of
the deceleration fuel shut off and the idle

VW 1363/3{
' switch. , :

N

ise engine speed to approximately

rottle shut

ultimeter MUST indicate negative
50-60 mA'for a short time ~ -

If reading indicates positive 50-60 mA:

| reverse meter connections

- If NO value is indicated
® check idle switch see Repair Group 25

A ‘ C Workshops over 1000 meters (3280 feet) of
h elevation: see section 28-180-7 '

. . Workshops.between sea level and
‘ - 1000 meters (between 0 and 3280 feet)
of elevation: . :

o bhe-cking: 0=3mA

CO value as indicated on the SUN 105
GO tester mustbe '
. © 0.3 012 volume %

f'NO , :

m turn OFF ignition o

| remove intake air boot from mixture control -
unit ' '

1989 | .Enéine'code NG | | CIS“E i éng,n, settings 28"180'6




R=TRY

SR

, 'Work'shohs above 1000 meters (3280 feet)
" of elevation: ’ '

Ignition System

= lightly center punch mixture adjusting -

screw plug S ‘
® drill 2.5 mm (3/32 in.) hole in center of plug

to a depth-of 3.5 {0 4.0 mm

(9/64 to 5/32 in.)

CAUTION S

- Clean up any metal shavings. Apbiy
grease to drill bit to catch any shavings.

B screw in 3 mm (1/8 in.) sheet metal screw
remove plug with screw, using pliers
= start engine and run at idle ‘

CAUTION

When adjusting do NOT push
adjustment wrench down or accelerate
engine with adjusting tool in place.
Remove too! after each adjustment and
briefly accelerate engine before reading
the CO value.” ‘

y oo

“®m adjust CO by turning miﬁgur’e adjusting

screw with tool P377 ‘
‘@ -adjusting value: 0 = 1TmA .

)

Lo

m disconnect oxygen sensor harness -
" connector (green wire) ‘
m let engine ide -,

® record mA value of differential pressure

regulator current

Note -

The value obtained with the dxygen éensdr
disconnected is the altitude correction factor.

- m re-connect oxygen sensor harness

connector (green wire):
" @ note mA value and compare with the
value obtained with the sensor
disconnected

G-8
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Ignition System

If the difference between readings is more
than = 3.mA: adjust as follows: '

@ turn OFF ignition

-m remove intake air boot from mixture control .
unit - :

® lightly center punch mixture ad]usung
screw plug .

® drit 2.5 mm (3/32 in.) hole in.center of plug
to'a depth of 3.5t0 4.0 mm
{9/64 10 5/32 in.) '

CAUTION

Clean up any metal shavings. Apply -
grease to drill bit to c_atch.any shavingsf'

- W screwin 3 mm dia. (1/8 in.) sheet metal ‘
screw
® remove plug with screw. using pliers
® start engine and run at idle

CAUTION |
When adjtjsting do NOT push
_ - = | adjustment wrench down or accelerate
\\\\}7 | | engine with adjusting tool in place.
P ' . Remove tool after each adjustment and
‘ | briefly accelerate engine before: readlng _
: the CQ value. -

~ ® ensure that oxygen sensor has been _'
reconnected and that mA current is
=uﬂuctuat|ng shghtly _ o

' > © m adjust CO by turning mixture adjustlng
: ~ screw with tool P377
e adjusting value: = 1 mA of reading
taken while oxygen sensor was .
dlsconnected

Example° : | SRR

1f the readlng with the oxygen sensor

. disconnected was 4 mA and the reading with
the oxygen sensor conrected was 0 mA the
difference would be 4 thus requmng an
ad;ustment

You wouid then make an adjustment of
4 = 1-mA (WITH the oxygen sensor -
CONNECTED) ' .
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Ignitibn,-'Sysvtem |

CAUTION - m . lgqltion timing, S
. B " adjusting , . 1988) '
These are the detailed instructions for c
adjusting the ignition timing. They are . Check these. first: )
- not meant to be performed separately L ) . .
from idle and CO adjustments, (See ' ® engine oil temperdture at least 80°C
engine settings). ' {(176°F)

e A/C switched OFF ,
® knock sensor OK (no fault code
displayed) - ' o

® connect engine tesierv VW 1367 for timing
. point and RPM display '
m_start engine and let idle

® insert fuse in fuel pump relay (arrows)
® after at least 4 seconds check timing

" Checking with TDC — sensor: -

Ignition timing point is displayed numerically
on the VW 1367 = i
® checking value: 13 to 17°C Before-TDC

Checking with strobe light:
 Ignition timing mark on flywheel, (15°) flashes

If NO
n Ioosen distributor clamp

® adjust ignition timing by turhing the -
distributor ' . _
® adjustment value: 15 = 1° Before TDC

= remove fuse from fuel pump relay and
increase. engine speed to briefly exceed
2500/RPM '
- @ let engine idle. Ignition timing point must

fluctuate between approximately 7°. and 20°

o . ‘W adjust idle speed if necessary ‘

N ' : o o (page 28-180-3)
: = tighten distributor clamp bolt

e 25 Nm (18 ftib)
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Ignition System

- Ignition timing, checking (1989)

Check these first:
® engine oil temperature 80°C (176°F)

minimum-

e throttle in idle position
e AIC switched'OFF

m connect VW 1367 engine tester according
to manufacturers instructions

CAUTION

Make sure that the VW 1367 TDC pickup
is fully seated into the transmission
housing recess. '

® start engine and let idle

.Note

The ignition timing point is displayed directly
on the VW 1367 engine tester, Checking
ignition timing-using a strobe is NOT

necessary.

| jumper tennihél C (ground) with terminal D
- until ignition timing checking/adjusting is

completed

® checking: 13 to 17° Before TDC

® adjusting:

Note

15 = 1° Before TDC

A constant ignition timing point is available
from the ignition control unit 4 seconds after
terminal C is jumpered to terminal D. '

-

Ignition timing, adjdsting

® loosen distributor clamp bolt .
“m_rotate distributor until specification is

obtained

. ® remove jumper between terminals C and D

m briefly increase engine speed above

2500 RPM

m let engine idle -
e ignition timing must fluctuate between
7° and 20° Before TDC ,
» if necessary, adjust idle and CO content

1989
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