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INSTRUCTIONS FOR INSERTING
THE TECHNICAL DOCUMENTATION
IN THE FOLDER

s
REPAIR
L INSTRUCTIONS

J

For placing the documentation concerning update PA497200000012 in Volumes "Spider - Gtv -
Repair Instructions ", you are recommended to follow the instructions given in the UPDATE CARD

(yellow) concerning each volume.

The illustration below schematically shows the composition of the volume.

Update pages
PA497200000012
(to be inserted/to be replaced)

UPDATE CARD
(yellow card)
(to be replaced)

FRONTISPIECE
(existing)

PA497200000012

11-2000



! h
INSTRUCTIONS FOR INSERTING '
THE TECHNICAL DOCUMENTATION ﬂ}@
IN THE FOLDER REPAIR
L INSTRUCTIONS y

For placing the documentation concerning update PA497200000011 in Volumes "Spider - Gtv -
Repair Instructions ", you are recommended to follow the instructions given in the UPDATE CARD

(yellow) concerning each volume.
The illustration below schematically shows the composition of the volume.

Update pages
PA497200000011
(to be inserted/to be replaced)

UPDATE CARD
(yellow card)
(to be replaced)

FRONTISPIECE
(existing)

PA497200000011 7-2000
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For placing the documentation concerning update PA497200000010 in Volumes "Spider - Gtv -
Repair Instructions ", you are recommended to follow the instructions given in the UPDATE CARD

(yellow) concerning each volume.
The illustration below schematically shows the composition of the volume.

Update pages
PA497200000010
(to be inserted/to be replaced)

UPDATE CARD
(yellow card)
(to be replaced)

FRONTISPIECE
(existing)

PA497200000010 11-1999
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For placing the documentation concerning update PA497200000009 in Volumes "Spider - Gtv -
Repair Instructions “, you are recommended to follow the instructions given in the UPDATE CARD

(yellow) concerning each volume.
The illustration below schematically shows the composition of the volume.

Update pages
PA497200000009
(to be inserted/to be replaced)

UPDATE CARD
(yellow card)
(to be replaced)

FRONTISPIECE
(existing)

PA497200000009 9-1998
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UPDATE CARD VOLUME I
REPAIR
INSTRUCTIONS w
UPDATE CARD UPDATE CARD
UPDATE PAGE UPDATE PAGE
(DATE) MODEL | SECTION g )gsT, ADDED (DATE) MODEL | SECTION ['q g5, ADDED
8 (3/1998) | Spider-Gtv - Frontespice 7 (4/1997) |Spider-Gtv 33 4/1 to 4/2
10 (11/1999)|Spider-Gtv 33 4/3 to 4/4
9 (9/1998) | Spider-Gtv 00 Index 7 (4/1997) |Spider-Gtv 33 4/5 to 4/6
8 (3/1998) | Spider-Gtv 00 1 7 (4/1997) |Spider-Gtv 33 5
9 (3/1998) | Spider-Gtv 00 2to4 11 (7/2000) |Spider-Gtv 33 8/1a8/4
10 (11/1999) Spider-Gtv 00 5t06 6 (9/1996) |Spider-Gtv 33 9
9 (3/1998) | Spider-Gtv 00 7 9 (9/1998) |Spider-Gtv 1 Index
8 (3/1998) | Spider-Gtv 00 7/1to 7/6 7 (4/1997) |Spider-Gtv a4 2
8 (3/1998) | Spider-Gtv 00 8 9 (9/1998) |Spider-Gtv 41 3t04
9 (9/1998) | Spider-Gtv 00 13 9 (9/1998) |[Spider-Gtv M1 4/1 to 4/2
6 (9/1996) | Spider-Gtv 00 19 9(9/1998) |Spider-Gtv 141 5
8 (3/1998) | Spider-Gtv 00 20 6(9/1996) |[Spider-Gtv 41 7
9 (9/1998) | Spider-Gtv 00 21t026 9(9/1998) |Spider-Gtv 41 11
6 (9/1996) | Spider-Gty 00 27 11 (7/2000) |Spider-Gtv 44 Index
8 (3/1998) | Spider-Gtv 00 28 6 (9/1996) |Spider-Gtv 44 5
9 (9/1998) | Spider-Gtv 00 29 to 30 3(3/1995) |Spider-Gtv 44 8
6 (9/1996) | Spider-Gty 00 32 6 (9/1996) |Spider-Gtv 44 9
3 (3/1995) | Spider-Gtv 00 3310 34 3 (3/1995) |Spider-Gtv 44 11to 12
6 (9/1996) | Spider-Gtv 00 35 3 (3/1995) |[Spider-Gtv 44 12/110 12/3
8 (3/1998) | Spider-Gtv 00 36 to 37 11 (7/2000) |Spider-Gtv 44 18
9 (9/1998) | Spider-Gtv 00 39 to 40 11 (7/2000) |Spider-Gtv 44 18/1 to 18/6
6 (9/1996) | Spider-Gtv 00 43 to 45 11 (7/2000) |Spider-Gtv 44 19
9 (9/1998) | Spider-Gtv 00 46/1 to 46/2 9 (9/1998) |[Spider-Gtv 44 2010 23
7 (4/1997) | Spider-Gtv 00 49
9 (9/1998) | Spider-Gtv 00 51 3(3/1995) |GtvVeTB Index
6 (9/1996) | Spider-Gtv 00 55 9(9/1998) | GtvVeTB 00 1to5
9 (9/1998) | Spider-Gtv{ 10T.S. Index -1l 1(3/1994) | GitvVeTB 00 6
6 (9/1996) | Spider-Gtvi tOT.S. 8/110 8/2 9(9/1998) | GtvVeTB 00 7
6 (9/1996) | Spider-Gtv| 10T.S. 1610 18 1(3/1994) | GtvVeTB 00 8to 11
3(8/1995) | Spider-Gtv] 10T.S. 18/1 3(3/1995) | GtvVeTB 00 12
6 (9/1996) | Spider-Gtvj tOT.S. 22 3(3/1995) | GtvVeTB 00 12/1to0 12/2
6 (9/1996) | Spider-Gtv{ 10T.S. 24/1 to 24/6 8(3/1998) | GtvV6eTB 00 13
6 (9/1996) | Spider-Gtv{ 10T.S. 31 1(3/1994) | GtvVeTB 00 14
6 (9/1996) | Spider-Gtv{ tOT.S. 36/1 to 36/2 9(9/1998) |GtvVeTB 00 15
3(3/1995) | Spider-Gtvj 10TS. 38/1 to 38/2 3(3/1995) |GtvVeTB 00 15/1
3(3/1995) | Spider-Gtv} 10T.S. 44 1(3/1994) | GtvVeTB 00 16
6 (9/1996) | Spider-Gtv| 10TS. 45 to 46 3(3/1995) |GtvVveTB 00 17 to 19
9 (9/1998) | Spider-Gtv|{ 10T.S. 49 to 60 3(3/1995) |GtvVeTB 00 19/1 to 19/2
9 (9/1998) | Spider-Gtvi 10T.S. 6110 104 1(3/1994) | GtvVeTB 00 20
3(3/1995) | Spider-Gtvj 10V6 Index | 3(3/1995) | GtvV6eTB 00 21
3(3/1995) | Spider-Gtv] 10V6 17 9(9/1998) |GtvVeTB 00 21/1 10 21/2
9 (9/1998) | Spider-Gtvj 10V6 18/1 to 18/2 3(3/1995) |GtvVveTB 00 22 10 31
3(3/1995) | Spider-Gtv| 10V6 26 3(3/1995) |GtvVeTB 10 ito2
3(3/1995) | Spider-Gtv| 10V6 26/1 to 26/4 3(3/1995) |GtvVeTB 10 310 60
3 (3/1995) | Spider-Gtv| 10V6 39/to 39/2 3(3/1995) |GtvVeTB 21 1to7
6 (9/1996) | Spider-Gtv 21 4 9(9/1998) | GtvVeTB 44 1to 4
6 (9/1996) | Spider-Gtv 21 10
11 (7/2000) | Spider-Gtv . 33 Index 9 (9/1998) [Gtv 3.024V index I-1i
7 (4/1997) | Spider-Gtv 3 1 9(9/1998) |Gtv 3.024V 00 1t07
7 (4/1997) | Spider-Gtv 33 3to4 6 (9/1996) |[Gtv 3.024V 00 810 12
(continued)
PA497200000012 -1- 171-2000
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UPDATE CARD VOLUME |
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UPDATE CARD UPDATE CARD
UPDATE PAGE UPDATE PAGE
(DATE) MODEL | SECTION SUBST. ADDED (DATE) MODEL | SECTION | pgT ADDED
9 (9/1998) | Gtv 3.024V 00 1310 16 6(9/1996) |Gtv 3.024V 18 1to 4
6(9/1996) | Gtv 3.024V 00 17 to 18 6(9/1996) [Gtv 3.024V 21 1to0 11
9(9/1998) | Gtv 3.024V 00 190 20 9(9/1998) [Gtv 3.024V 21 1210 32
6(9/1996) | Gtv 3.024V 00 21 6(9/1996) |Gtv 3.024V 33 1to 4
9(9/1998) [Gtv 3.024V 41 Index
9 (9/1998) | Gtv 3.024V 00 22 6(9/1996) |Gtv 3.024V 41 1to 4
6(9/1996) | Gtv 3.024V 00 23 9(9/1998) |Gtv 3.024V 44 0/11t0 0/2
9 (9/1998) | Gtv 3.024V 00 24 9(9/1998) |Gtv 3.024V 44 1t0 4
9 (9/1998) | Gtv 3.024V 00 24/1 to 24/2
6 (9/1996) | Gtv 3.024V 00 2510 42
9(9/1998) | Gtv 3.024V 00 4310 53 9(9/1998) $pider V6TB Index
6 (9/1996) | Gtv 3.024V 10 11028 9(9/1998) $pidervV6TH 00 1to 4
9 (9/1998) | Gtv 3.024V 10 29 9(9/1998) $piderV6TH 00 5t07
6(9/1996) | Gtv 3.024V 10 30
9 (9/1998) | Gtv 3.024V 10 311032
6 (9/1996) | Gtv 3.024V 10 331038 11 (7/2000) |Spider Gtv 00 Index
9 (9/1998) | Gtv 3.024V 10 39 to 41 T.Spark 00 1102
9 (9/1998) | Gtv 3.024V 10 41/1 to 41/2 (Euro 3)
6 (9/1996) | Gtv 3.024V 10 4210 58
9 (9/1998) |Gtv 3.024V 10 59 11 (7/2000) |Spider Gtv 00 Index
6 (9/1996) | Gtv 3.024V 10 60 to 71 3.024V 00 1t03
9(9/1998) | Gtv 3.024V 10 7210 143 (Euro 3)
12 (11/2000) 10 Index
ito14
PA497200N00012 -N- 11-2000
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UPDATE CARD VOLUME |
REPAIR
INSTRUCTIONS )
UPDATE CARD UPDATE CARD
UPDATE PAGE UPDATE PAGE
(DATE) MODEL | SECTION SUBST ADDED (DATE) MODEL | SECTION SUBST ADDED
8 (3/1998) | Spider-Gtv - Frontespice 7 (4/1997) |Spider-Gtv 33 4/1 to 4/2
10 (11/1999)|Spider-Gtv 33 4/3 to 4/4
9 (9/1998) | Spider-Gtv 00 Index 7 (4/11997) |Spider-Gtv 33 4/5 to 4/6
8 (3/1998) | Spider-Gtv 00 1 7 (4/1997)  |Spider-Gtv 33 5
9 (3/1998) | Spider-Gtv 00 2t04 11 (7/2000) |Spider-Gtv 33 8/1a8/4
10 (11/1999} Spider-Gtv 00 5t06 6 (9/1996) |Spider-Gtv 33 9 .
9 (3/1998) | Spider-Gtv 00 7 9 (9/1998) |Spider-Gtv 1 Index
8 (3/1998) | Spider-Gtv 00 7/1t07/6 7 (4/1997) |Spider-Gtv 41 2
8 (3/1998) | Spider-Gtv 00 8 9 (9/1998) |Spider-Gtv 4 3to4
9 (9/1998) | Spider-Gtv 00 13 9(9/1998) |Spider-Gtv 41 4/1 10 4/2
6 (9/1996) | Spider-Gtv 00 19 9 (9/1998) |Spider-Gtv 4 5
8 (3/1998) | Spider-Gtv 00 20 6 (9/1996) |Spider-Gtv 4 7
9 (9/1998) | Spider-Gtv 00 211026 9(9/1998) |Spider-Gtv 41 11
6 (9/1996) | Spider-Gtv 00 27 11 (7/2000) [Spider-Gtv 44 Index
8 (3/1998) | Spider-Gtv 00 28 6 (9/1996) |Spider-Gtv 44 5
9 (9/1998) | Spider-Gtv 00 29030 3 (3/1995) |Spider-Gtv 44 8
6 (9/1996) | Spider-Gtv 00 32 6 (9/1996) |Spider-Gtv 44 9
3 (3/1995) | Spider-Gtv 00 33to0 34 3(3/1995) |Spider-Gtv 44 1110 12
6 (9/1996) | Spider-Gtv 00 35 3 (3/1995) |Spider-Gtv 44 12/1 t0 12/3
8 (3/1998) | Spider-Gtv 00 36to 37 11 (7/2000) |Spider-Gtv 44 18
9 (9/1998) | Spider-Gtv 00 3910 40 11 (7/2000) bpider—Gtv 44 18/1 to 18/6
6 (9/1996) | Spider-Gtv 00 431045 11 (7/2000) |Spider-Gtv 44 19
9 (9/1998) | Spider-Gtv 00 46/1 to 46/2 9 (9/1998) |Spider-Gtv 44 2010 23
7 (4/1997) | Spider-Gtv 00 49
9 (9/1998) | Spider-Gtv 00 51 3(3/1995) |GtvVeTB Index
6 (9/1996) | Spider-Gtv 00 55 9(9/1998) |GtvVeTB 00 1t05
9 (9/1998) | Spider-Gtv| 10T.S. Index I-il 1(3/1994) | GtvVeTB 00 6
6 (9/1996) | Spider-Gtv| 10T.S. 8/1 10 8/2 9(9/1998) | GtvVeTB 00 7
6 (9/1996) | Spider-Gtv| 10T.S. 1610 18 1(3/1994) |GtvVeTB 00 8to 11
3 (3/1995) | Spider-Gtv| 10T.S. 18/1 3(3/1995) |GtvVeTB 00 12
6 (9/1996) | Spider-Gtv| 10T.S. 22 3(3/1995) |GtvVeTB 00 12/1 to 12/2
6 (9/1996) | Spider-Gtv| 10T.S. 24/1 to 24/6 8(3/1998) |GtvV6eTB 00 13
6 (9/1996) | Spider-Gtv| 10T.S. 31 1(3/1994) | GtvV6TB 00 14
6 (9/1996) | Spider-Gtv| 10T.S. 36/1 to 36/2 9(9/1998) |[GtvV6eTB 00 15
3(3/1995) | Spider-Gtv| 10T.S. 38/1 to 38/2 3(3/1995) |GtvVeTB 00 15/1
3 (3/1995) | Spider-Gtv| 10T.S. 44 1(3/1994) |GtvV6ETB 00 16
6 (9/1996) | Spider-Gtv| 10T.S. 45 to 46 3(3/1995) |GtvVeTB 00 1710 19
9 (9/1998) | Spider-Gtv| 10T.S. 49 to 60 3(3/1995) | GtvV6TB 00 19/1 to 19/2
9 (9/1998) | Spider-Gtv| 10T.S. 6110 104 1(3/1994) | GtvV6TB 00 20
3(3/1995) | Spider-Gtv| 10V6 Index | 3(3/1995) |GtvVeTB 00 21
3 (3/1995) | Spider-Gtv| 10V6 17 9(9/1998) |GtvV6TB 00 21/1 to 21/2
9 (9/1998) | Spider-Gtv| 10V6 18/1 to 18/2 3(3/1995) | GtvVveTB 00 22 to 31
3 (3/1995) | Spider-Gtv| 10V6 26 3(3/1995) |GtvVeTB 10 1t02
3 (3/1995) | Spider-Gtv| 10V6 26/1 to 26/4 3(3/1995) | GtvVeTB 10 310 60
3 (3/1995) | Spider-Gtv| 10V6 39/to 39/2 3(3/1995) |GtvVveTB 21 1to7
6 (9/1996) | Spider-Giv 21 4 9(9/1998) |GtvVeTB 44 1t04
6 (9/1996) | Spider-Gtv 21 10
11 (7/2000) | Spider-Gtv 33 Index 9(9/1998) |Gtv 3.024V Index I-1I
7 (4/1997) | Spider-Gtv 33 1 9(9/1998) |Gtv 3.024V 00 1t07
7 (4/1997) | Spider-Gtv 33 3to4 6 (9/1996) |Gtv 3.024V 00 8to 12
(continued)
PA49720000001 1 -1- 7-2000
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UPDATE CARD VOLUME I
REPAIR
L INSTRUCTIONS )
UPDATE CARD UPDATE CARD
UPDATE PAGE UPDATE PAGE
oAy, | MODEL | SECTION [—grocr AODED bart) | MODEL | SECTION [ groc v
9 (9/1998) |Giv3.024V| 00 1310 16 6(9/1996) |Gtv3.024v| 18 Tto4
6 (9/1996) | Gtv3.024V| 00 171018 6(9/1996) |Giv3.024v| 21 11011
9 (9/1998) |Gtv3.024V| 00 1910 20 9(9/1998) |Gtv3.024v| 21 121032
6 (9/1996) | Gtv3.024V| 00 21 6(9/1996) |Gtv3.024v| 33 1104
9(9/1998) | Gtv 3.024V 41 Index
9 (9/1998) |Gtv3.024v| 00 22 6(9/1996) |Gtv3.024V| 41 1104
6 (9/1996) |Giv3.024V| 00 23 9(9/1998) |Gtv3.024V| 44 0/1 10 0/2
9(9/1998) |Gtv3.024v| 00 24 9(9/1998) |Gtv3.024v| 44 1104
9 (9/1998) |Gtv3.024v| 00 24/1 to 24/2
6 (9/1996) |Gtv3.024V| 00 25 10 42
9 (9/1998) |Gtv3.024v| 00 4310 53 9(9/1998) |Spider V6TB Index
6(9/1996) |Gtv3.024V| 10 11028 9(9/1998) |SpiderveTH 00 110 4
9(9/1998) |Gtv3.024v| 10 29 9(9/1998) |SpiderveTH 00 5107
6(9/1996) |Gtv3.024V| 10 30
9(9/1998) |Gtv3.024V| 10 311032
6 (9/1996) | Gtv 3.024V 10 331038 11 (7/2000) | Spider Gtv 00 Index
9(9/1998) |Gtv3.024V| 10 39 to 41 T.Spark 00 1102
9(9/1998) |Gtv3.024v| 10 411 10 4172 (Euro 3)
6(9/1996) |Gtv3.024vV| 10 4210 58
9(9/1998) | Gtv3.024v| 10 59 11 (7/2000) |Spider Gtv| 00 Index
6(9/1996) | Gtv3.024V| 10 60 to 71 3.024V 00 1103
9 (9/1998) | Gtv3.024V| 10 7210 143 (Euro 3)
PA497200000011 -1 - 7-2000
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UPDATE CARD VOLUME I
REPAIR
INSTRUCTIONS y
UPDATE CARD UPDATE CARD
UPDATE PAGE UPDATE PAGE
(DATE) | MODEL | SECTION I "qast | ADDED (oaTE) | MODEL | SECTION I'"gipst | ADDED
8 (3/1998) | Spider-Gtv - Frontespice 7 (4/1997) |Spider-Gtv 33 4/1 to 4/2
10 (11/1999) Spider-Gtv 33 4/3to 4/4
9 (9/1998) | Spider-Gtv 00 Index 7 (4/1997) |Spider-Gtv 33 4/5 to 4/6
8 (3/1998) | Spider-Gtv 00 1 7 (4/1997) |Spider-Gtv 33 5
9 (3/1998) | Spider-Gtv 00 2to 4 6 (9/1996) |Spider-Gtv 33 9
10 (11/1999) Spider-Gtv 00 5t06 9(9/1998) |Spider-Gtv 41 Index
9 (3/1998) | Spider-Gtv 00 7 7 (4/1997) |Spider-Gtv 4 2
8 (3/1998) | Spider-Gtv 00 71110 7/6 9(9/1998) |Spider-Gtv 41 3to4
8 (3/1998) | Spider-Gtv 00 8 9(9/1998) |Spider-Gtv 41 4/1to 4/2
9 (9/1998) | Spider-Gtv 00 13 9 (9/1998) |Spider-Gtv 41 5
6 (9/1996) | Spider-Gtv 00 19 6 (9/1996) |Spider-Gtv 41 7
8 (3/1998) | Spider-Gtv 00 20 9 (9/1998) |Spider-Gtv 41 11
9(9/1998) | Spider-Gtv 00 21026 6 (9/1996) |Spider-Gtv 44 5
6 (9/1996) | Spider-Gtv 00 27 3(3/1995) |Spider-Gtv 44 8
8(3/1998) | Spider-Gtv 00 28 - 6(9/1996) |Spider-Gtv 44 -9
9 (9/1998) | Spider-Gtv 00 2910 30 3(3/1995) |[Spider-Gtv 44 11t0 12
6 (9/1996) | Spider-Gtv 00 32 3(3/1995) |Spider-Gtv 44 12/1 to 12/3
3(3/1995) | Spider-Gtv 00 33to0 34 3(3/1995) |Spider-Gtv 44 18
6 (9/1996) | Spider-Gtv 00 35 9(9/1998) |Spider-Gtv 44 20t0 23
8 (3/1998) | Spider-Gtv 00 36 to 37
9 (9/1998) | Spider-Gtv 00 39to 40 3(3/1995) |GtvVeTB Index
6 (9/1996) | Spider-Gtv 00 4310 45 9(9/1998) | GtvVeTB 00 1t05
9 (9/1998) | Spider-Gtv 00 46/1 to 46/2 1(3/1994) | GtvVeTB 00 6
7 (4/1997) | Spider-Gtv 00 49 9(9/1998) | GtvVeTB 00 7
9 (9/1998) | Spider-Gtv 00 51 1(3/1994) | GtvVeTB 00 8to 11
6 (9/1996) | Spider-Gtv 00 55 3(3/1995) | GtvVeTB 00 12
9 (9/1998) | Spider-Gtv| 10T.S. ‘Index I-Il 3(3/1995) | GtvVeTB 00 12/1 to 12/2
6 (9/1996) | Spider-Gtv| 10T.S. 8/1to 8/2 8(3/1998) | GtvVeTB 00 13
6 (9/1996) | Spider-Gtv| 10T.S. 16t0 18 1(3/1994) | GtvVeTB 00 14
3(3/1995) | Spider-Gtv| 10T.S. 18/1 9(9/1998) | GtvV6TB 00 15
6 (9/1996) | Spider-Gtv| 10T.S. 22 3(3/1995) | GtvVeTB 00 15/1
6 (9/1996) | Spider-Gtv| 10T.S. 24/1 to 24/6 1(3/1994) | GtvVeTB 00 16
6 (9/1996) | Spider-Gtv| 10T.S. 31 3(3/1995) |GtvVeTB 00 17t0 19
6(9/1996) | Spider-Gtv| 10TS. 36/1 to 36/2 3(3/1995) |GtvVeTB 00 19/1 to 19/2
3(3/1995) | Spider-Gtv| 10TS. 38/1to 38/2 1(3/1994) | GtvVeTB 00 20
3(3/1995) | Spider-Gtv| 10T.S. 44 3(3/1995) | GtvVeTB 00 21
6 (9/1996) | Spider-Gtv| 10T.S. 45 to 46 9(9/1998) |GtvV6TB 00 21/1 10 21/2
9 (9/1998) | Spider-Gtv| 10T.S. 49 to 60 3(3/1995) |GtvVveTB 00 22 to 31
9 (9/1998) | Spider-Gtv| 10TS. 61to 104 3(3/1995) | GtvVeTB 10 1102
3(3/1995) | Spider-Gtv| 10V6 Index | 3(3/1995) | GtvV6TB 10 31060
3(3/1995) | Spider-Gtv| 10V6 17 3(3/1995) | GtvVeTB 21 107
9 (9/1998) | Spider-Gtv| 10V6 18/1 to 18/2 9(9/1998) | GtvVeTB 44 1to4
3(3/1995) | Spider-Gtv| 10V6 26
3(3/1995) | Spider-Gtv| 10V6 26/1 to 26/4 9(9/1998) |Gtv 3.024V Index I-Hl
3(3/1995) | Spider-Gtv| 10V6 39/to 39/2 9 (9/1998) |Gtv 3.024V 00 1t07
6 (9/1996) | Spider-Gtv 21 4 6 (9/1996) |Gtv 3.024V 00 8to 12
6 (9/1996) | Spider-Gtv 21 10 9(9/1998) [Gtv 3.024V 00 13t0 16
7 (4/1997) | Spider-Gtv 33 Index 6 (9/1996) |Gtv 3.024V 00 17to0 18
7 (4/1997) | Spider-Gtv 33 1 9(9/1998) |Gtv 3.024V 00 190 20
7 (4/1997) | Spider-Gtv 33 3t04 6(9/1996) |Gtv 3.024V 00 21
(continued)
PA497200000010 -1- 11-1999
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UPDATE CARD VOLUME I
REPAIR
L INSTRUCTIONS y
UPDATE CARD UPDATE CARD
UPDATE PAGE UPDATE PAGE .
(DATE) | MODEL | SECTION [ qsst | ADDED (DATE) | MODEL | SECTION ' gjast | ADDED
9(9/1998) |Gtv3.024V| 00 22
6.(9/1996) |Gtv3.024V| 00 23
9(9/1998) |Gtv3.024vV| 00 24
9(9/1998) |Gtv3.024vV| 00 24/1 to 24/2
6 (9/1996) |Gtv3.024V| 00 25 t0 42
9(9/1998) |Gtv3.024v| 00 4310 53
6(9/1996) |Gtv3.024v| 10 11028
9(9/1998) |Gtv3.024v| 10 29
6(9/1996) | Gtv3.024V| 10 30
9 (9/1998) | Gtv3.024v| 10 311032
6 (9/1996) | Gtv3.024v| 10 33t0 38
9(9/1998) | Gtv3.024vV| 10 39 to 41
9 (9/1998) | Gtv3.024v| 10 4171 to 41/2
6(9/1996) |Gtv3.024vV| 10 421058
9(9/1998) | Gtv 3.024V 10 59
6(9/1996) |Gtv3.024V| 10 60 to 71
9(9/1998) |Gtv3.024V| 10 7210 143
6(9/1996) |Gtv3.024v| 18 1t0 4
6(9/1996) | Gtv3.024V| 21 1to 11
9(9/1998) |Gtv3.024v| 21 1210 32
6(9/1996) |Gtv3.024v| 33 104
9(9/1998) |Gtv3.024v| 41 Index
6(9/1996) |Gtv3.024V| 41 1t04
0(9/1998) |Gtv3.024v| 44 0/1 to 0/2
9 (9/1998) | Gtv3.024V| 44 1to4
9 (9/1998) |[Spider V6TH Index
9 (9/1998) |SpiderV6TH 00 1t04
9(9/1998) |Spider V6T 00 5t07
-N- 11-1999

PA497200000010




-

.

UPDATE CARD VOLUME |
REPAIR
INSTRUCTIONS
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UPDATE CARD UPDATE CARD
UPDATE » : PAGE UPDATE e PAGE
“oATE) | MODEL | SECTONT gupst. | ADDED (pate) | MODEL | SECTION | gper | aDDED
8 (3/1998) | Spider-Gtv - Frontespice 6(9/1996) | Spider-Gtv| 33 9
9(9/1998) | Spider-Gtv 41 Index
9 (9/1998) | Spider-Gtv 00 Index 7 (4/1997) | Spider-Gtv 41 2
8 (3/1998) | Spider-Gtv 00 1 9 (9/1998) | Spider-Gtv 41 3to4
9 (3/1998) | Spider-Gtv 00 2t07 9 (9/1998) |.Spider-Gtv 41 411 to 4/2
8 (3/1998) | Spider-Gtv| * 00 7110 7/6 9 (9/1998) | Spider-Gtv 41 5
8 (3/1998) | Spider-Gtv 00 8 6 (9/1996) | Spider-Gtv 41 7
9 (9/1998) | Spider-Gtv 00 13 9 (9/1998) | Spider-Gtv 41 11
6 (9/1996) | Spider-Gtv 00 19 6 (9/1996) . | Spider-Gtv 44 5
8 (3/1998) | Spider-Gtv 00 20 3(3/1995) | Spider-Gtv 44 8
9 (9/1998) | Spider-Gtv 00 211026 6 (9/1996) | Spider-Gtv 44 9
6 (9/1996) | Spider-Gitv 00 27 3(3/1995) | Spider:Gtv| 44 111012
8 (3/1998) | Spider-Gtv 00 28 3(3/1995) | Spider-Gtv 44 1211 t0 12/3
9 (9/1998) | Spider-Gtv 00 29 to 30 3(3/1995) | Spider-Gtv 44 18
6 (9/1996) | Spider-Gtv 00 32 9(9/1998) | Spider-Gtv 44 20 t0 23
3(3/1995) | Spider-Gtv 00 33t0 34
6 (9/1996) | Spider-Gtv| 00 - 35 3(3/1995) | GtvV6TB index
8 (3/1998) | Spider-Gtv 00 36t0 37 9(9/1998) | GtvVeTB 00 1105
9 (9/1998) | Spider-Gtv 00 39 t0 40 1(3/1994) | GtvVeTB 00 ' 6
6 (9/1996) | Spicer-Gtv 00 4310 45 9(9/1998) | GtvVeTB 00 -7
9 (9/1998) | Spider-Gtv 00 46/1 to 46/2 1(3/1994) | GtvV6TB 00 _8to 11
7 (4/1997) | Spider-Gtv 00 49 3(3/1995) | GtvVveTB | 00 12
9 (9/1998) | Spider-Gtv 00 51 3(3/1995) | GtvVeTB 00 12/1 to 12/2
'| 6 (9/1996) | Spider-Gtv 00 55 8(3/1998) | GtvV6TB 00 13
9(9/1998) | Spider-Gtv| 10T.S. Index I-1i 1(3/1994) | GtvVeTB 00 14
6(9/1996) | Spider-Gtv| 10TS. | . | 8Mttwo8R 9(9/1998) | GtvVeTB 00 - 15
6 (9/1996) | Spider-Gtv| 10T.S. 1610 18 3(3/1995) | GtvVeTB 00 15/1
3 (3/1995) | Spider-Gtv| 10TS. 1811 1(3/1994) | GtvVeTB 00 , 16
6 (9/1996) | Spider-Gtv| 10TS, 22 3(3/1995) | GivV6TB 00 17t0 19
6 (9/1996) | Spider-Gtv| 10T.S. 24/1'to 24/6 3(3/1995) | GtvVeTB 00 19/1 to 19/2
6 (9/1996) | Spider-Giv| 10T.S: 31 1(3/1994) | GtvVeTB 00 20
6 (9/1996) | Spider-Gtv| 10T.S. 36/1 to 36/2 3(3/1995) | GtvVeTB 00 21
3(3/1995) | Spider-Gtv| 10T.S. 38/1 1o 38/2 9(9/1998) | GtvV6TB 00 21/1 tc 21/2
3(3/1995) | Spider-Giv| 10TS. 44 3(3/1995) | GtvVeTB 00 22 to 31
6 (9/1996) | Spider-Gtv| 10T.S. 4510 46 -3(3/1995) | GtvVeTB 10 1to2
9(9/1998) | Spider-Gtv|. 10T.S.. | 491060 3(3/1995) | GtvVeTB 10 31060
9 (9/1998) | Spider-Gtv| 10TS. ' 611to 104 3(3/1995) | GtvVeTB 21 1to7
3 (3/1995) | Spider-Gtv| 10V6 Index | 9(9/1998) | GtvVeTB 44 1to4 :
3(3/1995) | Spider-Gtv| 10V6 - 17 '
| 9(9/1998) | Spider-Gtv| 10V6 18/1 0 18/2 9(9/1998) | Gtv 3.024Y Index 1-1l
3(3/1995) | Spider-Gtv| ~10V6 26 9(9/1998) | Gtv 3.024V 00 1t07
3(3/1995) | Spider-Gtv| 10V6 26/1 to 26/4 6 (9/1996) | Gtv 3.024V 00 81012 -
3 (3/1995) | Spider-Gtv| 10V6 39/ 10 39/2 9(9/1998) | Gtv 3.024V 00 " 13to 16 ’
6 (9/1996) | Spider-Gtv 21 4 6{9/1996) | Gtv 2.024V 00 171018
6 (9/1996) | Spider-Gtv 21 10 9(9/1998) | Giv 3.024V 00 191020
7 (4/1997) | Spider-Giv 33 index 6(9/1996) |Gtv3.024V| 00 21
7 (4/1997) | Spider-Gtv 33 1 9(9/1998) | Gtv 3.024V 00 - 22
7 (4/1997) | Spider-Gtv 33 3104 6(9/1996) | Gtv 3.024V 00 ' 23
7 (4/1997) | Spider-Gtv 33 4110 4/5 9(9/1998) | Gtv 3.024V 00 24
7 (4/1997) | Spider-Gtv 33 5 9(9/19988) | Gtv3.024v| €O 24/1 10 24/2
(continued)
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UPDATE CARD  VOLUME |

REPAIR
INSTRUCTIONS
\_ | , J
UPDATE CARD . ‘ UPDATE CARD
UPDATE . PAGE . UPDATE ‘ PAGE
(DATE) MODEL | SECTION | g ggr, ADDED (DATE) MODEL SECTION | suBsT ADDED
6 (9/1996) | Gtv 3.024V 00 2510 42 '
9 (9/1998) | Giv 3.024V 00 431053
6 (9/1996) | Gtv 3.024V 10 1 1t028
9 (9/1998) | Gtv 3.024V 10 29
6 (9/1996) | Gtv 3.024V 0 30
9 (9/1998) | Gtv 3.024V 10 | 31t032
6(9/1996) |Gtv3.024v| .10 33 to 38
9 (9/1998) | Gtv 3.024V 10 3910 41
9 (9/1998) | Giv 3.024V 10 41/1 10 41/2
6 (9/1996) | Gtv 3.024V 10 ‘ 42 f0 58
9 (9/1998) | Gtv 3.024V 10 59 o
6 (9/1996) | Gtv 3.024V 10 60 to 71
9 (9/1998) | Gtv 3.024V 10 720 143
6 (9/1996) | Gtv 3.024V 18 , 1104
| 6(9/1996) | Giv 3.024V 21 : 1to0 11
9(9/1998) | Gtv3.024v|. 21 1210 32
6 (9/1996) | Gtv 3.024V 33 1to 4
9(9/1998) | Gtv 3.024V 41 Index
6 (9/1996) | Gtv 3.024V| 41 1t04
9 (9/1998) | Gtv 3.024V 44 0/11t00/2
9 (9/1998) | Giv 3.024V 44 1104
9 (9/1998) |Spider V6TH Index
9 (9/1998) |SpidervV6TH (0 tto4
9 (9/1998) ISpiderVeTH 00 5t07

PA497200000009 ' -i- : 9-1998



i A
INSTRUCTIONS FOR INSERTING
THE TECHNICAL DOCUMENTATION ﬂw
IN THE FOLDER REPAIR
L INSTRUCTIONS )

For placing the documentation concerning update PA497200000008 in Volumes "“Spider - Gtv -
Repair Instructions ", you are recommended to follow the instructions given in the UPDATE CARD

(yellow) concerning each volume.
The illustration below schematically shows the composition of the volume.

Update pages
VOLUME | PA497200000008
(to be inserted/to be replaced)
UPDATE CARD
(yellow card)

(to be replaced)

INSTRUCTIONS g

FOR INSERTION
(to be replaced)

Differences for
Spider 1996 TB
(to be inserted)

FRONTISPIECE
(existing)

Update pages

VOLUME II : PA497200000008
UPDATE CARD (to be inserted/to be replaced)

(yellow card)
(to be replaced)

(existing)

PA497200000008 3-1998



VOLUME Il

Update pages
PA497200000008
(to be inserted/to be replaced)

UPDATE CARD
(yellow card)
(to be replaced)

FRONTISPIECE

(existing)
VOLUME Il
SECTION Il
Update pages
PA497200000008
(to be inserted/to be replaced)
UPDATE CARD

(yellow card)
(to be replaced)
Differences for

/\_"___,————— Spider 1996 TB
(to be inserted)

FRONTISPIECE
(existing)

PA497200000008 3-1998
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UPDATE CARD VOLUME |
REPAIR
INSTRUCTIONS
. . _
UPDATE CARD UPDATE CARD
UPDATE : PAGE UPDATE _ __PAGE
(DATE) MODEL | SECTION | gpsT ADDED (DATE) MODEL | SECTION I g jggT ADDED
8 (3/1998) |Spider-Gtv - Frontespice 6 (9/1996) | Spider-Giv 41 7 '
6(9/1996) |Spider-Gtv 44 5
8 (3/1998) |Spider-Gtv 00 Index 3(3/1995) |Spider-Gtv 44 8
8(3/1998) |Spider-Gtv 00 1 6 (9/1996) | Spider-Giv 44 9
8 (3/1998) | Spider-Giv 00 3to4 3 (3/1995) | Spider-Gtv 44 i1to 12
8 (3/1998) |Spider-Gtv 00 6 3(3/1995) |Spider-Gtv 44 1211 to 12/3
8 (3/1998) | Spider-Gitv 00 710 7/6 3(3/1995) |Spider-Gtv 44 18
8 (3/1998) | Spider-Gitv 00 8 6(9/1996) | Spider-Giv 44 20
6 (9/1996) |Spider-Giv 00 19 7 (4/1997) | Spider-Giv 44 21
8 (3/1998) |Spider-Gtv 00 20 6(9/1996) | Spider-Gtv 44 22
7 (4/1997) | Spider-Gtv 00 24 7 (4/11997) | Spider-Gtv 44 23
6 (9/1996) | Spider-Giv 00 2610 27
8 (3/1998) |Spider-Gitv 00 2810 30 3(3/1995) | GtvVeTB Index
6 (9/1996) | Spider-Gtv 00 32 3(3/1995) | GtvVeTB 00 |- 1
3 (3/1995) |Spider-Gtv 00 3310 34 1(3/1994) | GtvVeTB 00 . 2103
6 (9/1996) | Spider-Gtv 00 35 6 (9/1996) | GtvVeTB 00 4
8 (3/1998) |Spider-Gtv 00 36t0 37 3(3/1995) | GtvVeTB 00 5
8 (3/1998) |Spider-Gtv 00 39 1(3/1994) | GivV6TB 00 6
3 (3/1995) |Spider-Giv. 00 40 8(3/1998) | GtvVeTB 00 7
6 (9/1996) |Spider-Gtv 00 4310 45 1(3/1994) | GtvVeTB 00 8o 11
7 (4/1997) | Spider-Gtv 00 49 3(3/1995) | GtvVeTB 00 12
6 (9/1996) | Spider-Gtv 00 55 3(3/1995) | GtvV6TB 00 121 1o 12/2
8 (3/1998) |Spider-Giv | 10TS. index | 8(3/1998) | GtvVeTB 00 13
8 (3/1998) |Spider-Gtv | 10T.S. Index I 1(3/1994) | GtvVeTB 00 14
6 (9/1996) |Spider-Gtv | 10TS. 8/1 10 8/2 7 (4/1997) | GtvV6TB 00 15
6 (9/1996) |Spider-Gtv | 10T.S. 1610 18 3(3/1995) | GtvVeTB 00 1511
3(3/1995) |Spider-Gtv| 10TS. 18/1 1(3/1994) | GtvVveTB 00 16
6 (9/1996) |Spider-Giv | 10TS. 22 3(3/1995) | GtvVeTB 00 171019
6 (9/1996) |Spider-Gtv | 10T.S. 24/1 to 24/6 3(3/1995) | GtvVeTB 00 19/1 to 19/2
6(9/1996) |Spider-Gtv | 10TS. 31 1(3/1994) | GtvVeTB 00 ' 20
6(9/1996) |Spider-Giv | 10TS. 36/1 to 36/2 3(3/1995) | GtvV6TB 00 21
3 (3/1995) |Spider-Gtv | 10TS. 38/1 to 38/2 3(3/1995) | GtvVeTB 00 22 1o 31
3(3/1995) |Spider-Gtv | 10T.S. 44 3(3/1995) | GtvVeTB - 10 1t02
6 (9/1996) |Spider-Gtv | 10TS. 4510 46 3(3/1995) | GtvVeTB 10 31060
8 (3/1998) |Spider-Gtv | 10T.S. 49 to 60 3(3/1995) | GivV6TB 21 1107
3(3/1995) |Spider-Gtv | 10V6 index | 3(3/1995) | GtvV6TB 44 1
3(3/1995) |Spider-Gtv | 10V6 17 7 (4/1997) | GtvV6TB 44 2
| 3(3/1995) |Spider-Gtv | 10V6 26 3(3/1995) | GtvVeTB 44 3to4
3(3/1995) |Spider-Gtv| 10V8 26/1 to 26/4
3(3/1995). |Spider-Gtv | 10V6 39/to 39/2 6 (9/1996) | Gtv 3.0V6 Index
6 (9/1996) | Spider-Gtv 21 4 6 (9/1996) | Gtv 3.0V6 00 1to 14
6 (9/1996) | Spider-Gtv 21 10 7 (4/1997) | Giv 3.0V6 00 15t0 16
7 (4/1997) |Spider-Gtv 33 Index 6(9/1996) | Gtv 3.0V6 00 17 to 42
7 (4/1997) |Spider-Gtv 33 1 6(9/1996) | Gtv 3.0V6 10 1071
7 (4/1997). | Spider-Giv 33 3to4 6 (9/1996) | Gtv 3.0V6 18 1to4
7 (4/1997) | Spider-Gtv 33 41 to 4/6 6 (9/1996) | Gtv 3.0V6 21 1to 11
7 (4/1997) | Spider-Gtv 33 5 6 (9/1996) | Giv 3.0V6 33 1t04
6 (9/1996) |Spider-Gtv 33 9 6 (9/1996) | Gtv 3.0V6 41 1to4
6 (9/1996) | Spider-Giv 21 10 6(9/1996) | Gtv 3.0V6 44 1104
7 (4/1997) | Spider-Gtv 41 2
PA497200000008 3-1998




UPDATE CARD
PAGE
UPDATE
MODEL | SECTION

(DATE) SUBST. ADDED
1 (12/1994)| Spider-Gtv Frontespice | .
1(12/1994)| Gtv V6 TB - Index
1 (12/1994)| Gtv V6 TB 00 1t021
1(12/1994)| Gtv V6 TB 10 1
1 (12/1994)| Gtv V6 TB 10 2
1 (12/1994)| Gtv V6 TB 44 1to4

PA497200000001
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VOLUME |
REPAIR
INSTRUCTIONS
_J
12-1994




UPDATE CARD

UPDATE CARD
PAGE
UPDATE

(DATE) MODEL | SECTION SUBST. ADDED
1 (12/1994)f Spider-Gtv - Frontespice
3(3/1995) | Spider-Gtv| 00 8
3(3/1995) | Spider-Gtv| 00 24
3 (3/1995) | Spider-Gtv 00 33t0 34
3(3/1995) | Spider-Gtv| 00 391040
3(3/1995) | Spider-Gtv| 00 43 to 44
3(3/1995) | Spider-Gtv| 10T.S. Index
3(3/1995) | Spider-Gtv| 10T.S. 181
3(3/1995) | Spider-Gtv{ 10TS. 38/1 to 38/2
3(3/1995) | Spider-Gtv| 10T.S. 44
3(3/1995) | Spider-Gtv| 10V6 Index
3(3/1995) | Spider-Gtv| 10V6 17
3(3/1995) | Spider-Gtv| 10V6 26
3(3/1995) | Spider-Gtv| 10V6 26/1 to 26/4
3(3/1995) | Spider-Gtv| 10V6 39/11t0 39/2
3(3/1995) | Spider-Gtv| 33 5
3(3/1995) | Spider-Gtv| 44 8
3(3/1995) | Spider-Gtv| 44 111012
3 (3/1995) | Spider-Gtv 44 12/1 to 12/3
3 (3/1995) | Spider-Gtv 44 18
3(3/1995) | Spider-Gtv| 44 200 23
3(3/1995) | GtvVeTB Index
3(3/1995) | GtvV6TB 00 1
1(3/1994) | GtvVeTB 00 : 2t04
3(3/1995) | GtvVeTB 00 5
1(3/1994) | GtvV6TB 00 6to 11
3(3/1995) | GtvVeTB 00 12
3(3/1995) | GtvVeTB 00 12/1 to 1212
1(3/1994) | GtvVeTB 00 1310 14
3(3/1995) | GtvVeTB 00 15.
3(3/1995) | GtvV6TB 00 15/1
1(3/1994) | Gtv VeTB 00 16
3(3/1995) | GtvVeTB 00 1710 19
3(3/1995) [ Gtv V6TB 00 19/1 to 19/2
1(3/1994) | GtvVeTB 00 20
3(3/1995) | GtvV6ETB 00 21
3(3/1995) | GtvVeTB 00 22 to 31
3(3/1995) | GtvVeTB 10 1t0 2
3(3/1995) | GtvVeTB 10 310 60
3(3/1995) | GtvV6TB 21 1t07
3(3/1995) | GtvVeTB 44 1t04

VOLUME |

REPAIR
INSTRUCTIONS

PA497200000003
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UPDATE CARD VOLUME I
: REPAIR
k INSTRUCTIONS
J
UPDATE CARD UPDATE CARD
UPDATE PAGE ' UPDATE PAGE
oATE) | MODEL | SECTON "gupsr | apDED (DATE) | MODEL | SECTON g psr T ADDED
6 (9/1996) | Spider-Gtv - Frontespice 3(3/1995) | Gtv V6TB 00 5
, 1(3/1994) | GtvV6TB 00 610 11
-6 (9/1996) | Spider-Gtv 00 4 3(3/1995) | Gtv V6TB 00 12
6 (9/1996) | Spider-Gtv 00 8 3(3/1995) | Gtv V6TB 00 12/1 to 12/2
6 (9/1996) | Spider-Gtv 00 19 1(3/1994) | Gtv V6TB 00 1310 14
6 (9/1996) | Spider-Gtv 00 24 6 (9/1996) | Gtv V6TB 00 15
6 (9/1996) | Spider-Gtv 00 26 to 27 3(3/1995) | Gtv V6TB 00 1511
6 (9/1996) | Spider-Gtv 00 32 1(3/1994) | GtvV6TB 00 16
3(3/1995) | Spider-Gtv 00 33t0 34 3(3/1995) | GtvVveTB 00 17t0 19
6 (9/1996) | Spider-Gtv 00 35 3(3/1995) | Gtv V6TB 00 19/1 to 19/2
6 (9/1996) | Spider-Gtv 00 39 1(3/1994) | Gtv V6TB 00 20
3(3/1995) | Spider-Gtv 00 40 3(3/1995) | Gtv V6TB 00 21
6 (9/1996) | Spider-Gtv 00 430 45 3(3/1995) | GtvV6TB 00 22 to 31
6 (9/1996) | Spider-Gtv 00 55 3(3/1995) | Gtv V6TB 10 1102
6 (9/1996) |Spider-Gtv | 10T.S. 3(3/1995) | GtvV6TB 10 3t0 60
6 (9/1996) |Spider-Gtv | 10 TS. 8/1to0 8/2 3(3/1995) | Gtv V6TB 21 1107
6 (9/1996) |Spider-Gtv | 10TS. | 16t018 ' 3(3/1995) | Gtv V6TB 44 1to4
3(3/1995) |Spider-Gtv [ 10 T.S. 18/1
6 (9/1996) |Spider-Gtv | 10TS. 22 - 6 (9/1996) | Gtv 3.0V6
6 (9/1996) |Spider-Gtv | 10 TS. 24/1 to 24/6 6 (9/1996) | Gtv 3.0V6 00 1to42
6 (9/1996) |Spider-Gtv | 10TsS. 31 6(9/1996) | Gtv3.0V6 10 11071
6 (9/1996) |Spider-Gtv | 10TS. 36/1 to 36/2 6 (9/1996) | Gtv 3.0V6 18 1to 4
3(3/1995) |Spider-Gtv | 10TS. 38/1 to 38/2 6 (9/1996) | Gtv 3.0V6 21 1to 11
3(3/1995) |Spider-Gtv | 10T.S. 44 6 (9/1996) | Gtv 3.0V6 33 1to 4
6 (9/1996) |Spider-Gtv | 10TS. | 45t046 6(9/1996) | Gtv3.0V6 4 1to 4
3 (3/1995) |Spider-Gtv | 10V6 6 (9/1996) | Gtv 3.0V6 44 1to 4
3(3/1995) |Spider-Gtv | 10V6 17
3(3/1995) |Spider-Gtv | 10V6 26
3(3/1995) |Spider-Gtv | 10V6 26/1 to 26/4
3(3/1995) |Spider-Gtv | 10V6 39/ to 39/2
6 (9/1996) | Spider-Gtv 21 4
6 (9/1996) | Spider-Gtv 21 10
6 (9/1996) | Spider-Gtv 33
6 (9/1996) | Spider-Gtv 33 4/11t0 4/2
6 (9/1996) | Spider-Gtv 33 5
6 (9/1996) | Spider-Gtv 33 9
6 (9/1996) | Spider-Gtv 21 10
6 (9/1996) | Spider-Gtv 41 7
6 (9/1996) | Spider-Gtv 44 5
3(3/1995) |Spider-Gtv 44 8
6 (9/1996) |Spider-Gtv | . 44 9
3 (3/1995) | Spider-Gtv 44 11to 12
3 (3/1995) | Spider-Gtv 44 ' 12/1 to 12/3
3 (3/1995) | Spider-Gtv 44 18
6 (9/1996) | Spider-Gtv 44 20to 23
3(3/1995) | Gtv V6TB
3(3/1995) | Gtv V6TB 00 1
1(3/1994) | Gtv V6TB 00 2t03
6 (9/1996) | Gtv V6TB 00 4
PA497200000006 9-1996
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VOLUME |

UPDATE CARD
REPAIR
| . INSTRUCTIONS |
UPDATE CARD UPDATE CARD
UPDATE PAGE UPDATE PAGE
(DA% MODEL | SECTION I g gt | ADDED (DaTE) | MODEL | SECTION I "o jnsr | apDED
6 (9/1996) | Spider-Gtv - Frontespice 7 (411997) | Spider-Gtv 44 21
B . 6(9/1996) |Spider-Gtv | 44 22
7 (4/1997) |Spider-Gtv | 00 1 7 (411997) |Spider-Gtv | 44 23
6 (9/1996) |Spider-Gtv | 00 4
6 (9/1996) |Spider-Gtv | 00 8 3(3/1995) | Gtv VeTB Index
6 (9/1996) |Spider-Gtv | 00 19 3(3/1995) | Gtv V6TB 00 1
7 (4/1997) |Spider-Gtv | 00 24 1(3/1994) | Gtv V6TB 00 , 2103
6 (9/1996) |Spider-Gtv | 00 2610 27 6 (9/1996) | Gtv V6TB 00 4
6 (9/1996) |Spider-Gtv | 00 32 3(3/1995) | Gtv V6TB 00 5
3 (3/1995) |Spider-Gtv [ 00 3310 34 1(3/1994) | Gtv V6TB 00 6o 11
6 (9/1996) |Spider-Gtv | 00 35 3(3/1995) | Gtv V6TB 00 12
6 (9/1996) |Spider-Gtv | 00 39 3(3/1995) | Gtv V6TB 00 1211 to 12/2
3 (3/1995) |Spider-Gtv| 00 40 1(3/1994) | GtvV6TB 00 1310 14
6 (9/1996) |Spider-Gtv| 00 431045 7 (411997) | Gtv VeTB 00 15
7 (4/1997) |Spider-Gtv | 00 49 3(3/1995) | Gtv VeTB 00 15/1
6 (9/1996) |Spider-Gtv | 00 55 1(3/1994) | Gtv VeTB 00 16
6 (9/1996) |Spider-Gtv | 10TS. Index 3(3/1995) | Gtv VeTB 00 171019
6 (9/1996) |Spider-Gtv | 10TS. 8/110 8/2 3(3/1995) | Gtv VeTB 00 19/1 to0 19/2
6 (9/1996) |Spider-Gtv| 10TS. | 16t018 1(3/1994) | GtvveTB 00 20
3 (3/1995) |Spider-Gtv | 10TS. 18/1 3(3/1995) | Gtv VeTB 00 21
6 (9/1996) |Spider-Gtv |~ 10T:S. 22 3(3/1995) | Gtv VeTB 00 22 10 31
6 (9/1996) |Spider-Gtv | 10TS. 24/1 to 24/6 3(3/1995) | Gtv VeTB 10 1t02
6 (9/1996) |Spider-Gtv | 10TS. 31 3(3/1995) | Gtv VeTB 10 310 60
6 (9/1996) |Spider-Gtv | 10TS. 36/1 to 36/2 3(311995) | GtvVeTB 21 1107
3 (3/1995) |Spider-Gtv | 10TS. 38/1 to 38/2 3(31995) | Gtv VeTB 44 1
3(3/1995) |Spider-Gtv | 10TS. 44 7 (4/1997) | Gtv VeTB 44 2
6 (9/1996) |Spider-Gtv| 10TS. | 451046 3(3/1995) | Gtv V6TB 4 3t04
3 (3/1995) | Spider-Gtv 10 V6 Index .
3 (3/1995) |Spider-Gtv | 10V6 17 6(9/1996) | Gtv 3.0V6 Index
3 (3/1995) |Spider-Gtv | 10V6 26 6 (9/1996) | Gtv 3.0v6 00 110 14
3(3/1995) |Spider-Gtv | 10V6 26/1 to 26/4 7 (4/1997) | Gtv 3.0V6 00 1510 16
3(3/1995) |Spider-Gtv | 10V6 39/to 39/2 6 (9/1996) | Gtv 3.0V6 00 1710 42
6 (9/1996) |Spider-Gtv | 21 4 6 (9/1996) | Gtv 3.0V6 10 1to 71
6(9/1996) |Spider-Gtv | 21 10 6 (9/1996) | Gtv 3.0V6 18 1104
7 (4/1997) |Spider-Gtv | 33 Index 6 (9/1996) | Gtv 3.0V6 21 1to 11
7 (4/1997) |Spider-Gtv | 33 1 6 (9/1996) | Gtv 3.0V6 33 1t04
7 (4/11997) |Spider-Gtv | 33 3to4 6 (9/1996) | Gtv 3.0V6 4 1t04
7 (4/1997) |Spider-Gtv | 33 41 to 4/6 6 (9/1996) | Gtv 3.0V6 44 1to4
7 (4/1997) |Spider-Gtv | 33 5
6 (9/1996) |Spider-Gtv | 33 9
6(9/1996) |Spider-Gtv | 21 10
7 (411997) |Spider-Gtv | 41 2
6 (9/1996) |Spider-Gtv | 41 7
6(9/1996) |Spider-Gtv | 44 5
3(3/1995) |Spider-Gtv | 44 8
6 (9/1996) |Spider-Gtv | 44 9
3(3/1995) |Spider-Gtv | 44 1110 12
3(3/1995) |Spider-Gtv | 44 12/1 to 12/3
3(3/1995) |Spider-Gtv | 44 18
6 (9/1996) |Spider-Gtv | 44 20
PA497200000007 4-1997




4 ™
RIGHT-HAND DRIVE VERSION
UPDATE CARD

UPDATE ( | PAGE

(DATE) MODEL SECTION SUBST. ADDED
1 (4/1997) Spider—Gtv R.H. DRIVE 55 2t03
1 (4/1997) Spider-Gtv R.H. DRIVE 55-8 1to4
1 (4/1997) Spider—Gtv R.H. DRIVE 55-8 5to7
1 (4/1997) Spider-Gtv R.H. DRIVE 55-14 ito2
1 (4/1997) Spider-Gtv R.H. DRIVE 55-14 2/1t02/2
1 (4/1997) Spider-Gtv R.H. DRIVE 55-14 4
1 (4/1997) Spider-Gtv R.H. DRIVE‘ 55-14 5
1(4/1997) Spider-Gtv R.H. DRIVE 55-19 1t04
1 (4/1997) Spider-Gtv R.H. DRIVE 55-19° 5t07
1 (4/1997) Spider-Gtv R.H. DRIVE 55-20 1to 4
14N 997) Spider-Gtv RH DRIVE 55-20 ' 5to7
1 (4/1997) Spider-Gtv‘ R.H. DRIVE 55-A1 2to 4 v
1 (4/1997) Spider-Gtv R.H. DRIVE 55-A3 3to25
1{4/1997) Spider-Gtv R.H. DRIVE 55-A3 2610 44

PA500100000001 4-1997



UPDATE CARD

)

RIGHT-HAND DRIVE VERSION
REPAIR
INSTRUCTIONS
UPDATE CARD
PAGE
UPDATE

(DATE) MODEL SECTION SUBST ADDED
2 (10/1997) Spider-Gtv R.H. DRIVE 00 1
2(10/1997) Spider-Gtv R.H. DRIVE 00 3to4
1 (4/1997) Spider-Gtv R.H. DRIVE 55 2t03
2 (10/1997) Spider-Gtv R.H. DRIVE 55 Index
2 (10/1997) Spider-Gtv R.H. DRIVE 55-2 2t03
2 (10/1997) Spider-Gtv R.H. DRIVE 55-3 1to5
1 (4/1997) Spider-Gtv R.H. DRIVE 55-8 1to4
1 (4/1997) Spider-Gtv R.H. DRIVE 55-8 5t07
1 (4/1997) Spider-Gtv R.H. DRIVE 55-14 1to2
1 (4/1997) Spider-Gtv R.H. DRIVE 55-14 2/11t02/2
1 (4/1997) Spider-Gtv R.H. DRIVE 55-14 4
1 (4/1997) Spider-Gtv R.H. DRIVE 55-14 5
1 (4/1997) Spider-Gtv R.H. DRIVE 55-19 1to4
1 (4/1997) Spider-Gtv R.H. DRIVE 55-19 5t07
1 (4/1997) Spider-Gtv R.H. DRIVE 55-20 1to4
1 (4/1997) Spider-Gtv R.H. DRIVE 55-20 5t07
2 (10/1997) Spider-Gtv R.H. DRIVE 55-26 1t06
1 (4/1997) Spider-Gtv R.H. DRIVE 55-A1 2to4
1 (4/1997) Spider-Gtv R.H. DRIVE 55-A3 3to 14
2 (10/1997) Spider-Gtv R.H. DRIVE 55-A3 15
1 (10/1997) Spider-Gtv R.H. DRIVE 55-A3 16 to 20
2 (10/1997) Spider-Gtv R.H. DRIVE 55-A3 21
1 (10/1997) Spider-Gtv R.H. DRIVE 55-A3 22t025
1 (10/1997) Spider-Gtv R.H. DRIVE 55-A3 26to0 36
2 (10/1997) Spider-Gtv R.H. DRIVE 55-A3 37
1 (10/1997) Spider-Gtv R.H. DRIVE 55-A3 38
2 (10/1997) Spider-Gtv R.H. DRIVE 55-A3 39to 44
2 (10/1997) Spider-Gtv R.H. DRIVE 55-A3 45

PA500100000002 10-1997
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Introduction

INTRODUCTION

The "Spider-Gtv - Repair Instructions" Manual is com-
posed of three volumes as follows:

Volume | - Technical Data;
- Engines;
- Mechanical Groups.
Volume Il - Heating-Ventilation;
- Bodywork.
Volume I - Electric system;

- Electrical system diagnosis.

For overhauling engines and mechanical groups
refere to the following manuals:

— PA493600000000 REPAIR INSTRUCTIONS - EN-
GINE OVERHAUL.

- PA494200000000 REPAIR INSTRUCTIONS -
OVERHAULING MECHANICAL GROUPS.

In order to facilitate consultation, the structure of the
manual mirrors the functional groups already defined
for the "Repair Flat-rate Manual" in use by Alfa Romeo
Authorized Service Network.

The characteristic data and the tables for vehicles
identification are contained in the "Technical Data" at
the beginning of Volume I.

The "Model identification” tables should be consulted
before carrying out repair work in order to identify the
model of the vehicle, the engine size and the groups
which form the vehicle.

PA497200000000

How to use this manual

The aim of this manual is to supply the Alfa Romeo
Service Personnel with a tool enabling them to rapidly
identify faults and to render the corrective interven-
tions precise and efficient.

The manual shows the procedures relative to the
removal and refitting and dismontling operations and
the checks relative to the various groups forming the
vehicle.

The procedures are illustrated in detail as are the
procedures for using the tools. An appropriate symbo-
logy and explanatory texts next to the fundamental
technical drawings make a complete and rapid con-
sultation of the manual possible.

The procedures illustrate complete component disas-
sembly procedures and should only be carried out in
their entirety when absolutely unavoidable. The pro-
cedures for "assembly" and "refitting" are normally
obtained by reversing the procedure followed for dis-
assembly orremoval in reverse and only the reassem-
bly procedures which are significantly different are
illustrated.

For information relative to the electrical systems on-
board the vehicle refer to section 55 "ELECTRIC
SYSTEM" and to the successive 55 "ELECTRIC SYS-
TEM DIAGNOSIS" which gives the wiring diagrams
and the description of each function, the connector
tables, the location of the components, the tables for
fault diagnosis and the technical data for checking the
components.

All the information contained in this manual is
updaded at the time of publication.

Alfa Romeo reserves the right to make any modi-
fications to its products that it deems necessary
without warning. However the technical informa-
tion and updates to this manual will be supplied
as soon as possible.

10-199-
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Introduction

Symbology

A specific symbology has been used in this manual to
permit a rapid identification of the main technical

information supplied.
The list of symbols is given below.

removal/disassembly

refitting/re-assembly

tighten to the torque

caulk nut

adjustment/regulation

visual check

lubricate

weight difference

angular value

o) | saEnDER

pressure

e
©) b

temperature

N0

interference
" &
P play
<) intake

PA497200000000

brake system air purge

surfaces to be treated

19}V

<

N
‘4

EELEL - ININRINEIRE

DX

exhaust

Lubricate only with engine oil

left-hand thread

torque for tightening in oil

engine r.p.m.

ovalization

taper

eccentricity

flatness

diameter

linear dimension

parallelism

service with grease

heating temperature

seal

service with engine oil

grease

CAUTION!

WARNING!

10-1994
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Introduction

Warnings for the operator

All the operations must be carried out with the
greatest care to prevent damage occurring to the
vehicle or persons.

— The use of Alfa Romeo specific tools are indicated
for some procedures. These tools must be used to
ensure safety and to avoid damaging parts involved
in the procedure.

— To free parts which are solidly stuck together, tap
with an aluminium or lead mallet if the parts are of
metal. Use a wooden or resin mallet for light alloy
parts. :

— When dismantling ensure parts are marked cor-
rectly if required.

— When refitting lubricate the parts, if necessary, to
prevent seizing and binding during the initial period
of operation.

— Using adhesive paper or clean rags cover those
parts of the engine which, following disassembly,
present openings which may allow dust or foreign
material to enter.

— When refitting, the tightening torques and adjust-
ment data must be respected.

— When substituting the main component(s) the seal
rings, oil seals, flexible washers, safety plates, self-
locking nuts and all worn parts must also be re-
placed.

— Avoid marking the internal coverings in the pas-
senger compartment.

Substitution of groups or disconnected parts
must be carried out using original spare parts
only. Only in this way can the suitability and per-
fect operation of each organ be guaranteed.

— The words CAUTION and WARNING accompany
those procedures where particular care should be
taken to prevent damage occurring to people or
vehicle parts.

PA497200000000

CAUTION:
used when insufficient care could cause
damage to people

X
N

— The safety regulations applied to workshops should
be respected. Where necessary the manual also
lists the specific precautions to be taken to prevent
dangerous situations from arising.

X

NOTE:

It is possible that for certain subjects were not com-
pleted in time for printing.

However these subjects are given and highlighted in
the indices of the single groups.

It is the duty of the Technical Services to supply
documentation regarding these subjects as soon as
possible through updates or "Technical Bulletins".

WARNING:

used when insufficient care could cause
damage to the vehicle or its component
parts.

When using chemical products follow
the safety indications given on the
safety cards which the supplier is ob-
liged to deliver to the user (in Italy in
compliance with D.M. n.46/1992).

10-1994
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VEHICLE MECHANICAL GROUPS
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P calibration ........ccocciiiiiii e 26
T.SPARK 16V ENGINE - Four-level pressure swnch calibration............... 26
- A [ - EXPanSION ValVe ...........ccocevurveereneierisiserianeane. 26
- Technical features.............. et e e e 8 - Compressor (1970 CC)..vvvveeeeeeierieie e 27
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V6  ENGINE TIGHTENING TORQUES ..................................... 28
- Technical features...........cccoeeevverruevunn. SR 14
SPECIFIC TOOLS .........coooiieeeeeeee, 36
ENGINE SUPPLY - COOLING »
- Fuelfeed ... 20 MAINTENANCE
- AIrfeed.. ... 20 ,
= SENSOIS ...uiieeiieeeereee ettt 20 - Maintenance operations ........c..ccccoevvereceeennneennn 45
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" FOR INFORMATION ON 1747 T. SPARK 16V ENGINES
NOT INCLUDED HERE,
REFER TO 1970 T. SPARK 16V ENGINES
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TECHNICAL DATA

00

D&% Vehicle
MODEL IDENTIFICATION
Spider Spider GTV GTV .
Brand name 1.8 T. Spark | 2.0 T. Spark | 1.8 T. Spark | 2.0 T. Spark | SPider 3.0Vé
Version Spider Spider Coupé Coupé Spider
ng;on (on identification 916S3 91652 916C3 916C2 91651
Chassis (in engine
compartment, on upper right- - - - - -
hand shock absorber bracket)
Progressive chassis number| 6000001 6000001 6000001 6000001 6000001
. AR 16201 AR 16201
Engine (code) AR 32201 AR 32301 AR 32201 AR 32301 AR 16101
Engine symbol 1@' '{éePARK ' Ié\?PARK @' ;ré\S,PARK ' '1I'.63PARK ' V6
C.503.5.29.22
Gearbox (code) C.510.5.21.17|C.510.5.21.17|C.510.5.21.17 0'510'5‘21'17C.530.5.XX.YYA

A: For MY98 versions

IDENTIFICATION PLATE LOCATION

1. Identification data plate
2. Chassis marking

PA497200000008

T. Spark 16V engines

3. Paintwork identification plate
4. Engine marking

3-1998
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TECHNICAL DATA 0 0
Vehicle

IDENTIFICATION DATA PLATE

The plate is applied in the engine compartment on the upper left-hand shock absorber bracket. It contains the

following data:

e 2
(F)
(A)
(B)
(C)
/ (C)
O A © O
0ol A 2- ©
MOTORE - ENGINE (D)
© | [VERSIONE-VERSION (D)
N° PER RICAMBI
4 N° FOR SPARES © )

A. National homologation

B. Chassis number punch mark

C. Maximum authorised weights prescribed by national laws,
where relevant

D. Version identification (e.g. 916S2) Version identification

E. Smokiness

F. Manufacturer's name punch mark

PAINTWORK IDENTIFICATION PLATE

This plate is applied on the inside of the boot and contains the following data:

Vernicistura originale

Peinture originale/Original painting [j
Originalickierung/Pintado original

Colore/Teinte/Colour , B

FarbtornvCotor

Codica/Code/Codigo [ Cc

PER RITOCCHI E

RIVERNICIATURE D

Spider versions

A. Paint manufacturer

B. Colour name

C. Colour code

D. Touch-up and re-spray code

1315 (*)

(*): Unladen vehicle  (**): With alloy rims

PA497200000009
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TECHNICAL DATA
Vehicle 00

DIMENSIONS
Gtv versions

[
S
©
-
)
-
/
X [
lIlIlll-lllII-\
1506
1780
(*): Unladen vehicle
WEIGHTS AND LOADS
Unit: kg
Versions
916S3 916S2 916C3 916C2 916S1
Features
Kerb weight (without driver) 1350 1370 1350 1370 1420
Maximum admitted load 1610 1630 1760 1780 1680
Load 260 260 410 410 260
on each axle rear 800 800 870 870 800
trailer
_ With brakes 1000 1000 1000 1000 1000
Towable weight railer
Without brakes 500 500 500 500 500
Maximum load on tow hitch 50 50 50 50 50
PA497200000009 -3- 9-1998



TECHNICAL DATA OO

= Gy Vehicle

WHEELS AND TYRES

VEHICLE RIM - TYRE DIMENSIONS PRESSURE (bar)
FRONT | REAR
916S3 Not available at time of going to press
91682 6J x 15" (steel) - 195/60 ZR15" 2.3 2.1
6.5J x 16" (alloy) - 205/50 ZR16" 2.7 25
916C3 Not available at time of going to press
91602 6J x 15" (steel) - 195/60 ZR15" 2.3 2.1
6.5J x 16" (alloy) - 205/50 ZR16" 2.7 25
916S1 6.5J x 16" (alloy) - 205/50 ZR16" 27 25
ALL SPACE SAVER SPARE WHEEL 4.2
4J x 15" (steel) - T125/80 R15 96M

Snow chain tyres: snow chains can only be used with 195/55 ZR15" tyres (6J x 15" rims only) or 205/45
ZR16" tyres (with 6.5J x 16" rims).

IMPORTANT: Increase pressure by 0.3 bar in the event of constant driving at top speed.

WHEELS AND TYRES ('98 models)

VEHICLE RIM - TYRE DIMENSIONS PRESSURE (bar)
FRONT REAR
91653 - 91652 6J x 15" (steel) - 195/60 R15 88W 2.3 2.1
6.5 x 16" (alloy) - 205/50 R16 87Y 2.7 25
standard 6J x 15" (steel) - 195/60 R15 88W 2.3 2.1
916C3 , 6.5J x 16" (alloy) - 205/50 R16 87Y
optional , 2.7 25
7.5J x 17" (alloy) - 225/45 ZR17 91Y
6J x 15" (steel) - 195/60 R15 88W 2.3 2.1
standard
916C2 6.5 x 16" (alloy) - 205/50 R16 87Y 07 55
optional 7.5J x 17" (alloy) - 225/45 ZR17 91Y ) ’
916S1 6.5J x 16" (alloy) - 205/50 ZR16" 2.7 2.5
ALL SPACE SAVER SPARE WHEEL 4.2
4J x 15" - T125/80 R15 96M ’

IMPORTANT: Increase pressure by 0.3 bar in the event of constant driving at top speed.

IMPORTANT: Snow chains cannot be fitted on 225/45 ZR17 91Y tyres.

PA497200000009 -4- 9-1998




TECHNICAL DATA

00

o
W,@ o w Vehicle
FLUIDS AND LUBRICANTS
Assembl - pr s
Type ref Application Classification Name
APISJ
. CCMCGS5
10 - Engine ‘(f,{}l?r:"‘)e SELENIA 20 K (*)
9 ACEA A3-96
OlL SAE 10W/40
21 - Gearbox Gearbc(’f’i‘l‘,?r:g;ere"“a' API GL-5 TUTELA ZC 75 SYNTH
50 - Add. Compressor 1 4 CY| - N'PPONDENSO ND-g
units (filling) 6 cyl. - SANDEN SP 10 "PAG"
o ALFA ROMEO
10 - Engine C°°('f'i’;l?n°')r°““ - CLIMAFLUID SUPER
- \ing PERMANENT -40°C
18 - Clutch Hydraulic brake-clutch DOT 4 ALFA ROMEO
circuit BRAKE FLUID
33 - Brakes (filling) SAE J 1703 F SUPER DOT 4
: Power steering G.M.
FLUID 41 - Steering (filling) DEXRON II TUTELA GI/A
- ‘ RIVOIRA: SUVA R134a
50 - , HOECHST - TAZZETT!I:
Additional | Climate control system ; FRIGEN R134a
. (filling)
units
ICI - TAZZETTL:
KLEA R134a
Clutch thrust bearing
dl ,
18- Clutch | 2N 'ever . TUTELA MR3
Clutch cylinder strut '
TUTELA ZETA 2
} Gear engage rod and ball )
GREASE 21 - Gearbox | |oyer bushings ISECO MOLYKOTE
LONGTERM N. 2
OPTIMOL PU 035
27 - Front - prive shaft CV joints ;
BERUTOX GKN HTB
Pedal board joints
and bushing
33 - Brakes ABS inductive sensor - TUTELA ZETA 2
seats

(*): For sportier use, we recommend SELENIA Racing 10W/60 fully synthetic engine oil.

PA497200000010

11 - 1999



TECHNICAL DATA

00

o
QM%«WA% :&% Vehicle
FLUIDS AND LUBRICANTS (Continued)
Assembl I I
Type ref Application Classification Name
SPCA SPAGRAPH
. Roller bushing seat ISECO ERGON RUBBER
41 - Steering |, steering column ) GREASE
GREASE REINACH SFERUL B2 AR
: GREASE MOLYKOTE 7544
44 - Wishbone brackets - PG54
Suspensions
and wheels TUTELA MR3
Side steering linkage - MOLYGUARD SYL 113

INDICATIVE CAPACITIES

Version
916S3 916S2 916C3 916C2 916S1

Capacit
Fuel tan 70 litres
Fuel reserve ~ 9 litres

Total capacity:

sump + filter + 5.0 litres 6.8 litres

. . |pipes

Engine oil Sump + filter

(for regular 4.4 litres 6.0 litres

replacement)
Gearbox-differential oil 2 litres
Power steering system oil 1.3 kg
Brake and clutch circuit oil 0.4 kg
Engine coolant 8.4 litres 11.7 litres
Climate control compressor oil 290 +.30 cm3 (1) 240+ 15 cm3

Climate control system fluid

0.650 kg + 0.05 kg (2)/[0.550 kg + 0.05 kg (2)] (3)

(1): For component replacement:

- the compressor is provided with 160 + 20 cm3 of oil

- the drier filter is provided with 130 £ 10 cm3 of oil.

(2): Additional amount to be computed considering the fluid which remains the recharge device lines.

(3): From June '99

PA497200000010
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TECHNICAL DATA

Vehicle

00

JACKING POINTS

With arm hoist or shop jack.

- Position the arms or the jack in the areas shown.

IMPORTANT:
Be very careful when positioning
the arms or the jack in the front

jacking points to avoid squeezing
the brake and fuel lines.

TOWING POINTS

The vehicle is equipped with two threaded attach-
ments - one at the front and the other at the back -
where to screw the tow hitch which is provided in
the tool bag (in the boot).

Attain scrupulously to the laws regulating towing.

. IMPORTANT:
A Before towing the vehicle, turn the
key to MAR and back to STOP with-

out removing it to prevent the
steering wheel from locking.

Consider that while towing, the brake booster sys-
tem is not running. Consequently, more effort on
the brake pedal will be required.

Furthermore, when the engine is not running, the
power steering system is neither working. Conse-
quently, more effort on the steering wheel is re-
quired.

PA497200000009

1. Front tow hitch
2. Front bumper slot
3. Rear bumper cover
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TECHNICAL DATA

00

- l—
aﬂw | T. SPARK 16V Englne
ENGINE TECHNICAL FEATURES
CHARACTERISTIC DATA
Engine AR 32201
Cycle Otto, four stroke
Injection / Ignition Multi-Point Motronic M 1.5.5
Firing order 1-3-4-2
Capacity cm3 1747
Number of cylinders 4 inline
Bore mm 82
Stroke mm 82.7
: CV CEE (kW CEE) 144 (106)
Maximum power rpm 6500
. kgm CEE (Nm CEE) 17.2 (169)
Maximum torque rpm 3500
Compression ratio 10.3:1
Engine oil pressure >15
- Idling ratio bar ;4'5
- at 4000 rpm ="
Idling ratio rpm 850 + 30
COMPLETE CRANKCASE
Crankcase
Unit: mm
m i Main journal diameter "a" 56.705 + 56.718
c
Central main journal shoulder length "b" 21.720 + 21.800
L Class A 82.000 + 82.010
a Cviinder diameter " Class B 82.010 + 82.020
——— L__,ﬁ{ y Class C 82.020 + 82.030
b Oversized by 0.1
Oil pump

PA497200000008

Pump casing - driven gear play "a"

0.080 + 0.186 mm

Pump cover surface - upper gear side play "b"

0.025 + 0.070 mm

Engine oil pressure limiting Check load 6.4 +7.2kg
valve spring Spring length 36 mm
-7 - 3-1998
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TECHNICAL DATA

engine 00

Crankshaft

Main half bearings

Thrust half rings

J N

a

PA497200000008

Unit: mm

Crank pin diameter "a"

Class A- Red

52.994 + 53.000

Class B - Blue

52.988 + 52.994

Class C - Yellow

52.982 + 52.988

Undersizing 0.127
Class A- Red 50.799 + 50.805
Connecting rod pin Class B - Blue 50.793 + 50.799
diameter "b" Class C - Yellow 50.787 + 50.793
Undersizing 0.127
Central crank pin diameter "c" 26.575 - 26.625
Oversizing 0.254
Maximum taper of crank pin and connecting rod pins 0.0045
Maximum taper error.between crank 0.03
and connecting rod pins
Unit: mm
Class A - Red 1.831 + 1.837
Side main half bearing Class B - Blue 1.836 + 1.844
thickness “a® Class C - Yellow 1,843 + 1.849
Undersizing 0.127
Class A - Red 1.826 + 1.832
Centre main half bearing Class B - Blue 1.831 + 1.839
thickness "a” Class C - Yellow 1838+ 1.844
Undersizing 0.127
Clearance between pins pins |Lateral 0.019 + 0.062
and main half bearings Central 0.029 = 0.072
Unit: mm
Thrust half ring thickness "a" 2.342 + 2.358
Oversizing 0.127
Crankshaft axial clearance 0.059 + 0.221

-7/2 -
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o alla—
mﬂw K22 7. SPARK 16V

Engine

00

Engine flywheel

a

=

Centre bush I.D. (bore) "a"

47.010 + 47.035 mm

Crown wheel heating temperature
for assembly on engine flywheel

80° + 100°C

CONNECTING ROD-PISTON ASSEMBLY

Piston

[ ]

C 1
LD |
—md

b3
("
d]
Connecting rods
b a
4
. !
E = | V/
PA497200000008

Piston diameter "a" (1)

Unit: mm
Class A - Blue 81.952 +~ 81.962
Class B - Pink 81.960 + 81.970

Class C - Green

81.968 + 81.978

Oversizing 0.1

First seal ring seat height "b" 1.520 + 1.540
Secong seal ring seat height “"c" 1.510 + 1.530
Oil scraper ring seat height "d" 3.010 + 3.030
Pison pin holes diameter in pistons "e" 20.002 + 20.007
Clearance between cylinders and pistons 0.038 + 0.062
Weight difference between pistons +5¢g

(1) To be obtained perpendicularly at the piston pin hole, at a distance of

12.5 mm from the skirt lower edge.

Unit: mm

Diameter of bushing hole
on connecting rod small end "a"

20.006 +20.012

Connecting rod head I.D. "b"

53.897 + 53.909

Weight difference between

connecting rods <5g
Clearance between piston pins and )
connecting rod small end bushings 0.006 + 0.016
Connecting rod small end axial 0.25+06

clearance

-7/3 -
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TECHNICAL DATA O 0
Engine

Connecting rod half bearings

Seal rings

Piston pins

y L S— —

CYLINDER HEAD

Head

PA497200000008

Unit: mm
Class A - Red 1.527 + 1.531
Connecting rod half-bearings |Class B - Blue 1.531 + 1.535
thickness "a" Class C - Yellow 1,535 + 1.539
Undersizing 0.127
Clearance between Class A - Red
connecting rod pinsand Class B - Blue 0.026 + 0.056
half-bearings Class C - Yellow
Unit: mm
First fing 1.470 + 1.490
Oversizing 0.1
Ring thickness "a" Second ring 1.475 + 1490
Oversizing 0.1
Oil scraper ring 2.975 + 2.990
Oversizing 0.1
First ring 0.25+0.50
Ring clearance "b" (1) Second ring 0.30 = 0.50
Oil scraper ring 0.25 +0.50
First ring 0.030 + 0.070
Axial clearance between seal -
fings and their seats Second ring 0.020 + 0.055
Oil scraper ring 0.020 + 0.055
(1) To find in the control ring nut or in the cylinder.
Unit: mm
Piston pin O.D. "a" 19.996 + 20.000
Unit: mm
Valve guide seat diameter "a" 12.950 + 12.977
Valve guide protrusion "b" 11.25 + 11.75
Valve tappet seat diameter "c" 33.000 + 33.025
Valve seat diameter "d" Intake 35.019 + 35.044
Exhaust 29.021 + 29.042
Combustion chamber minimum depth "e" 13+0.2
Maximum flatness error on head bottom face 0.1
Timing shafts support diameter "f" 26.045 + 26.070
Phase variator support diameter "g" 55.990 + 56.015
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Valve guides
b

Fe— Q) —

Valve seats

—_—

Valves

Valve springs

Hydraulic tappets

a

PA497200000008

. Unit: mm
13.010 + 13.030
Valve guide O.D. "a"
Oversizing 0.20
Valve guide |.D. (bore) "b" 7.022 + 7.040
Interference between valve guides .
and their seats 0.033 + 0.080
Unit: mm
Intake 5.135 + 35.150
Valve seat O.D. "a" 3
Exhaust 29.142 + 29.157
Taper of band in contact with valve "o" 90° + 10’
Interference between valve |Intake 0.091 +0.131
seats and the hOUSingS Exhaust 0.100 = 0.136
Cylinder head heating temperature 80 °C
to assemble valve seats
Unit: mm
) Intake 6.975 + 6.990
Valve stem diameter "a" -
Discharge 6.960 + 6.975
Intake 33.4 +33.7
Valve head diameter "b"
Discharge 27.9+28.2
Radial clearance between val-|Intake 0.032+0.065
ve stems and valve gUideS Exhaust . 0.047 + 0.080

External spring Internal spring

Free length "L1" 46 mm 39 mm
Closed valve length "L2" 34 mm 29.5 mm

. up A 271 + 294 N 96 + 106 N
Load corresponding to "L2 (27.6 + 30 kg) (9.8 + 10.8 kg)
Open valve length "L3" 24.5 mm 20 mm

: up Qu 485 + 524 N 201 +221N
Load corresponding to "L3 (49.4 + 53.4 kg) (20.5 + 22.5 kg)

Unit: mm

Hydraulic tappet O.D. "a"

32.959 + 32.975

Radial clearance between hydraulic

tappets and their seats

0.025 + 0.066

-7/5 -

3-1998




TECHNICAL DATA

% [i7a7])
= (7 ¥ T. SPARK 16V

zngine 00

Timing shafts

Unit: mm

Diameter of t iming shaft pin "a" 26.000 + 26.015
Diameter of phase variator pin "b" 49.985 + 50.000
Cam nominal lift Intake 9.50
Exhaust 9.50
Clearance between timing shaft pins .
and relevant seats 0.03+0.07
Timing shaft axial clearance 0.10+0.23
Phase variator half-bearings
a Unit: mm
Thickness of phase variator “a" .
half-bearings 2.992 +2.998
Clearance between phase variator .
and bearings 0.034+0.086
TIMING ACTUAL DIAGRAM ANGLE
(Obtained with control clearance 0.45 mm)
Opening (before T.D.C.) "a" -3° 22° (%)
Intake Closing (after B.D.C.) “b" 51° 26° (*)
Intake angle value "¢" 228°
Opening (before B.D.C.) "d" 47°
Exhaust Closing (after T.D.C.) "e" 4°
Exhaust angle value g 231°
(*): Value obtained with phase variator on.
PA497200000008 -7/6 - 3-1998
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TECHNICAL DATA

00

Engine
ENGINE TECHNICAL DATA
TECHNICAL DATA
Engine AR 16201 AR 32301
Cycle Eight
Fuel supply / lanition Multi-Point Motronic | Multi-Point Motronic | Multi-Point Motronic
PRy 719 M2.10.3 M2.10.4 M1.5.5
Order of ignition 1-3-4-2
Engine size cm?® 1970
Number of cylinders 4 in line
Bore mm 83
Stroke mm 91
: CV CEE (kW CEE) 150 (110) 155 (114)
Maximum power rpm 6200 6400
. kgm CEE (Nm CEE) 19 (186) 19.1 (187)
.Maximum torque rpm 4000 3500
Compression ratio 10:1
Engine oil pressure
- ldling bar >15 >1.5
- At 4000 rpm 4.5 245
Idling rpm 800 + 50 840 £ 50 850 + 30
COMPLETE CRANK CASE
Crankcase
T c M Unit: mm
Main bearing diameter "a" 56.705 + 56.718
) Central main bearing shoulder length "b" 21.720 + 21.800
L L a Class A - Blue 83.000 + 83.010
i I it Class B - Pink
T R B WY 6 plinder diameter ¢ ass B - Pin 83.010 + 83.020
b | Class C - Green 83.020 + 83.030
hd Oversizing 0.1

—-— -1

Oil pump

Counter rotation shaft
support siameters

Front and .
rear "d" 46.975 + 47.000
Central "e" 39.979 + 40.009

Clearance between pump casing housing

and driven gear "a"

0.080 + 0.186 mm

Clearance between pump cover contact surface
and upper side of gear "b"

0.025 + 0.070 mm

PA497200000008

Engine oil pressure limiting
valve spring

Control load

6.4+7.2kg

Spring length

36 mm

3-1998
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Crankshaft

Main half bearings

Counter-rotating shafts

Unit: mm

Class A - Red

52.994 + 53.000

Diameter of main bearing Class B - Blue

52.988 + 52.994

journals "a"
J Class C - Yellow

52.982 + 52.988

Undersize 0.127

Class A- Red

50.799 + 50.805

Diameter of connecting Class B - Blue

50.793 + 50.799

rod pins "b' Class C - Yellow

50.787 + 50.793

Undersize 0.127

Length of centre bearing journal "c"

26.575 + 26.625

Maximum taper of main and connecting rod journals 0.0045
Maximum error of concentricity between

o - h 0.003
main journals and connecting rod journals

Unit: mm
Class A - Red 1.836 + 1.840

Thickness of main half Class B - Blue 1.839 + 1.843
bearings "a Class C - Yellow 1.842 + 1.846

Undersize 0.127

PA497200000000

Ope(ating clearance between main journals and half 0.025 = 0.052
bearings
' Unit: mm
5 or of Front "a" 19.980 + 19.993
iameter of counter-rotatin
shaft pins 9 |Centre "b" 36.945 + 36.960
Rear "c" 19.990 + 20.010
Inside "d" 37.020 + 37.040
Diameter of centre bushes - 0
Outside "e" 40.065 + 40.090
Inside "f" 19.990 + 20.000
Diameter of ball bearings -
Outside "g" 46.989 + 47.000
Interference between centre bushes and )
their seats on crankcase 0.056 + 0.111
Radial clearance between bushes and centre
journals 0.060 + 0.095
Clearance / Interference between ball bearings .
and their seats on crankcase +0.011 +-0.025
Clearance / Interference Front +0.020 + -0.003
between ball bearings and
counter-rotating shaft pins  |Rear +0.010 +-0.020
-9- 10 - 1994
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TECHNICAL DATA
Engine

00

Half thrust rings

a

JN

Engine flywheel

Unit: mm

Thickness of half thrust rings "a"

2.342 + 2.358

Oversize 0.127

Crankshaft end float

0.059 + 0.221

Inside diameter of centre bush
(bore) "a"

47.010 = 47.035 mm

NS——=——

Heating temperature of ring

gear for assembly on flywheel

80° +100°C

CONNECTING ROD - PISTON ASSEMBLY

Piston

Connecting rods

PA497200000000

Unit: mm
Class A - Blue 82.952 + 82.962
Diameter of pistons "a" (1)  |Class B - Pink 82.959 + 82.971

Class C - Green

82.968 + 82.978

Height of first seal ring seats "b" 1.220 + 1.240
Height of second seal ring seats "c" 1.510 + 1.530
Height of oil scraper ring seats "d" 3.010 =+ 3.030
Diameter of gudgeon pin holes in pistons "e" 20.002 + 20.007
Clearance between cylinders and pistons 0.038 + 0,062
Difference in weight between pistons +5¢g

(1) To be measured perpendicular to the gudgeon pin hole at a distance of

12.5 mm from lower edge of skirt.

Unit: mm

Diameter of small end
bushlng bore uau 20.006 - 20012
Inside diameter of rod big ends "b" 53.897 + 53.909
Difference in weight between rods <5g¢g
Clearance between small end
bushings and pins 0.006 + 0.016
Small end end float 0.25+0.6
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Connecting rod half bearings
Unit: mm
Class A - Red 1.527 + 1.531
Thickness of connecting rod |Class B - Blue 1.530 + 1.534
half bearings "a* Class C - Yellow 1533+ 1.537

Seal rings

a

Gudgeon pins

>

CYLINDER HEAD

Head

Undersize 0.127

Operating clearance Class A- Red
connecting rod pins and their |Class B - Blue 0.03 = 0.056
half bearings Class C - Yellow
Unit: mm
First ring 1.170 +1.190
Oversize 0.1
Thickness of rings "a" Second ring 1.475 +1.490
Oversize 0.1
. . 2.975 +2.990
Oil scraper ring
Oversize 0.1
First ring 0.25+0.50
Ring gap "b" (1) Second ring 0.30 + 0.50
Oil scraper ring 0.25+0.45
First ring 0.030 = 0.070
Axial play between seal -
fings and seats Second ring 0.020 + 0.055
Oil scraper ring 0.020 + 0.055

(1) To be measured in the checking ring nut or in the cylinder

Unit: mm

Outside diameter of gudgeon
pins Ilall

19.996 + 20.000

Clearance between gudgeon pins

and their seats on pistons

0.002 + 0.011

Unit: mm

Diameter of sedi valve guide seats "a"

12.950 + 12.977

Valve guide protrusion "b"

11.25 + 11.75

Diameter of valve cup seats "c"

33.000 + 33.025

Diameter of valve seat Intake 34.989 + 35.014
housing "d" Exhaust 28.991 + 29.012
Minimum depth of combustion chamber "e" 13+0.2
Maximum error of flatness of head lower surface 0.1

PA497200000000

Diameter of camshaft supports ""

26.045 + 26.070

Diameter of timing variator support "g"

55.990 + 56.015

-11-
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Valve guides

b
N f
—— - — - a
== N k]
Valve seats
a
|
| 4
T
o
Valves
W————F b

Valve springs

Hydraulic tappets

a

PA497200000000

Unit: mm
Outside diameter of valve guides "a" 13.010 - 13.030
Oversize 0.20
I(rgs(;i:je? %i)?meter of valve guides 7 092 + 7,040
g\ggr{ﬁspg:a?:tween valve gwdes 0.033 - 0.080

Unit: mm
Outside diameter of Intake 35.135 + 35.150
valve seats "a" Exhaust 29.142 + 29.157
Valve contact area taper "o" 90°+ 10’
Interference between valve |Intake 0.121+0.146
seats and their housings Exhaust 0.130 = 0.166
Cylinder head heating temperature for fitting 80 °C
valve seats
Unit: mm
) Intake 6.975 + 6.990
Diameter of valve stems "a"
Exhaust 6.960 + 6.975
Diameter of valve Intake 33.4+33.7
mushrooms " Exhaust 7.9+ 28.2
Radial clearance between  |Intake 0.032 + 0.065
valve stem and guide Exhaust 0.047 + 0.080
Outer spring Inner spring
Free length "L1" 46 mm 39 mm
Length with valves closed "L2" 34 mm 29.5 mm
H uy .n 271 - 294 N 96 - 106 N
Corresponding load at "L2 (27.6 + 30 kg) (9.8 + 10.8 kg)
Length with valves open "L3" 24,5 mm 20 mm
: ap o 485 + 524 N 201 + 221 N
Corresponding load at "Ls (49.4+ 53.4kg) | (20.5+22.5 kg)

Unit: mm

Outside diameter of
hydraulic tappets "a"

32.959 + 32.975

Radial clearance between hydraulic

tappets and their seats

0.025 + 0.066

-12-
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Engine

Camshafts

Unit: mm

Camshaft journal diameter "a" 26.000 + 26.015
Phase variator pin diameter "b" 49.985 + 50.000
. . Intake 9.50
] Nominal cam height Exhaust 950
Camshaft journal and seat play 0.03 +0.07
Camshaft axial play 0.10+0.23
Phase variator half-bearings
a Unit: mm

Phase variator half-bearing .

thickness "a" 2.992 +2.998

Phase variator and respective .

bearing play 0.034 + 0.086

ACTUAL TIMING ANGLE VALUE DIAGRAM
AR 16201 | AR 32301
engines engines

Opens non o nEo (% o nno (%
(before TDC) a"| 0% 25°() | 3°22°()
ClOSeS npu o O (% o O (%

Intake (after BDC) b" | 55° 30° (*) | 51° 26° (*)
Intake angle value “c" 235° 228°
OpenS "n o o
(before BDC) d 50 a7
Closes nan o °

Exhaust (after TDC) e 8 4
Exhaust angle value " 238° 231°

(1) Exhaust  (2) Intake
(A) TDC (B) BDC
PA497200000009 -13-

9-1998
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TECHNICAL DATA 00

Englne

ENGINE TECHNICAL FEATURES

CHARACTERISTIC DATA
Engine AR 16101
Cycle Otto, four stroke
Injection / Ignition Multi - Point Motronic M 3.7.1
Firing order 1-4-2-5-3-6
Capacity cms 2959
Number of cylinders 6 atV 60°
Bore mm 93
Stroke mm 72.6

; CV CEE (kW CEE) 192 (141)
Maximum power rpm 5600

. kgm CEE (Nm CEE) 26.6 (260)
Maximum torque rpm 4400
Compression ratio 10:1
Engine oil pressure 1
- ldling ratio bar 45
- at 4000 rpm )
Idling ratio rpm 720 + 50
COMPLETE CRANKCASE
Crankcase

Unit: mm
Class A - Red 63.657 + 63.663
Main journal diameter "a" Class B - Blue 63.663 + 63.669

PA497200000000

Class C - Green

63.669 + 63.675

Central main journal shoulder length "b"

26.450 + 26.500

Unit: mm
Class A - Red 59.973 =+ 59.979
Main journal diameter "a" Class B - Blue 59.967 + 59.973
Class C - Green 59.961 + 59.967
Connecting rod journal Class A - Red 51.990 + 52.000
diameter "b" Class B - Blue 51.980 + 51.990

Rear main journal length "c"

31.300 + 31.335

Maximum main journal and connecting rod journal

ovality 0.004
Maximum main journal and connecting rod journal 0.010
taper ratio i
Maximum parallel error between main journals 0.015
and connecting rod journals )
Main journal maximum eccentricity 0.040
-14 - 10 - 1994
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Main half bearings

Half thrust rings

VAN

Engine flywheel

Sy nsring Ty A7

Cylinder liners

a

.
/stli j

(@) Area for dimensional inspection

Oil pump

Unit: mm
Class A - Red 1.833 + 1.839
Thickness of main half
beal'ings uan ClaSS B - B'ue 1.839 - 1845
Class C - Green 1.845 + 1.851
Operating clearance between main journals and .
half bearings 0.000 - 0.024
Unit: mm
Thickness of half thrust rings "a" 2.310 = 2.360
Crankshaft end float 0.080 + 0.265
Unit: mm
Inside S.h:ilmeter of centre bushing 35 000 = 35.025
(bore) "a
Hgating temperature of ring gear for 120° + 140 °C
fitting on flywheel
Unit: mm
Class A - Blue 92.985 + 92.994
Diameter of cylinder liners "a" |Class B - Pink 92.995 + 93.004

Class C - Green

93.005 + 93.014

PA497200000000

Protrusion of cylinder liners from crankcase "b" 0.01+0.06
Cylinder liner limit of ovalization / taper 0.01
Unit: mm

Clearance between driven gear and .
inner gear "a" 0.040 + 0.290
End float between pump casing rest B
surface and upper side of gears "b" 0.025+0.075
Cleara_nce betwe?rl pump casing 0.170 = 0.275
and driven gear "c

-15- 10 - 1994
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00

CONNECTING ROD - PISTON ASSEMBLY

Piston

aili®

Seal rings

Gudgeon pins

p A S S A A— 4

Connecting rods

T

§___.

PA497200000000

-+ -—t

Diameter of pistons "a" (1)

Unit: mm
Class A - Blue 92.925 + 92.935
Class B - Pink 92.935 + 92.945

Class C - Green

92.945 + 92.955

Height of seats of first seal ring "b" 1.525 + 1.545
Height of seats of second seal ring "c" 1.525 + 1.545
Height of seats of oil scraper ring "d" 3.515+3.535

Diameter of gudgeon pin Class A - Black 22.003 + 22.006
holes in pistons "e Class B - White 22.006 + 22.009
Clearance between liners and pistons 0.050 + 0.069
Difference in weight between pistons <4g

(1) To be measured perpendicularly to the gudgeon pin hole at a distance
of 14 mm from lower edge of skirt.

Unit: mm
First ring 1.475 + 1.490
Thickness of rings "a" Second ring 1.475 + 1.490
Oil scraper ring 3.475 + 3.490
First ring 0.40 + 0.65
Ring gap "b" (1) Second ring 0.40 +~ 0.65
Oil scraper ring 0.30 + 0.60
_ _ First ring 0.035+0.070
Axial play between fings  5econd ring 0.085 + 0.070
Oil scraper ring 0.025 + 0.060
(1) To be measured in the ckeck ring nut or in the cylinder liner
Unit: mm

Outside diameter of gudgeon
pins "a"

Class A - Black

21.994 +~ 21.997

Class B - White

21.997 +22.000

on pistons

Clearance between pins and their housings

0.006 + 0.012

Unit: mm

Diameter of connecting rod bush hole "a"

22.004 = 22.014

Inside diameter of big ends "b"

55.511 + 55.524

Difference in weight between connecting rods t4g9

Big end end float 0.2+0.3

Clearance between gudgeon|Class A - Black 0.007 + 0.020

pins and small end bushes | Class B - White 0.004 + 0.017
-16 - 10 - 1994
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Engine

Connecting rod half bearings

CYLINDER HEADS

Heads

Unit: mm
Thickness of connecting rod |Class A - Red 1.737 + 1.745
half bearings "a" Class B - Blue 1741 +1.749
Operating clearance Class A - Red 0.021 + 0.060
between rod pins and their
half bearings Class B - Blue 0.023 + 0.062

Unit: mm
Diameter of valve guide seats "a" 13.990 + 14.018
Valve guide protrusion "b" 9.7+ 101

Diameter of valve Intake "c" 35.000 + 35.025
cup seats Exhaust "d" 24.000 + 24.021
Diameter of valve seat Intake 45.000 + 45.025
housings "e" Exhaust 39.000 = 39.025

Minimum permissible height of heads

after refacing "f"

124.85 + 125.15

Maximum error of flatness of head lower surface

0.05

Diameter of camshaft supports

g

27.000 + 27.033

Length of camshaft support

26.851 + 26.940

Diameter of camshaft pulley
hub bush

32.000 + 32.025

Diameter of oil pump drive shaft

hub bush (1)

19.000 + 19.021

Diameter of oil pump driving gear

bush (1)

19.000 + 19.021

(1) Specific for right-hand cylinder head

Unit: mm

Outside diameter of valve guides "a"

14.048 = 14.059
14.062 + 14.073 (1)

Valve cups

e —

r\x—b)/\

PA497200000000

Inside diameter of valve guides

(bore) "b" 9.000 = 9.015
Interference between valve guides )
and their seats 0.030 + 0.069

(1) For Spares only

Unit: mm
Diameter of Intake 34.973 =~ 34.989
valve cups "a" Exhaust 23.971 + 23.989
Radial clearance between  |Intake 0.011 + 0.052
valve cups and seats Exhaust 0.011 + 0.050
-17 - 10 - 1994
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Engine
Valve seats
Unit: mm
45.065 +45.100
Intake
@ Outside diameter of 45.365 + 45.400 (1)
valve seats "a"
39.095 + 39.111
@ Exhaust 39.395 + 39.411 (1)
X ; ’1/// Valve seat taper "o" 90° £ 20°
Interference between valve |Intake 0.040 + 0.100
a seats and their seats Exhaust 0.070 = 0111
Heating temperature of cylinder heads for fitting 100 °C
valve seats
(1) For Spares only
Valves
Unit: mm
- . |Intake 8.925 + 8.960
Diameter of valve stems "a"
Exhaust 8.972 + 8.987
Diameter of valve Intake 43.82 + 43.92
mushrooms "b" Exhaust 38.52 + 38.68
Radial clearance between ~ |Intake 0.040 + 0.090
valve stems and valve guides |Eynaust 0.013 = 0.043
Valve springs
Inner spring Outer spring
Free length "L1" 44.6 mm 44.1 mm
_{ Length with valves closed "L2" 32.5 mm 30.5 mm
| Ly L2 Corresponding load at "L2 (24.8+257kg) | (12.8+13.3kg)
! i Length with valves open "L3" 23.5mm 21.5mm
Corresponding load at "L3 (47.9+-497kg) | (22.7 +23.5 kg)

Camshafts

PA497200000000

Unit: mm
Diameter of camshaft journals “a" 26.949 + 26.970
Maximum eccentricity between journals 0.03
Width of camshaft shoulders "b" 27.000 + 27.052
Intak 10.4
Nominal cam lift ntake
Exhaust 9
Clearance between camshaft journals and .
their seats 0.030 + 0.084
Camshaft end float 0.060 + 0.201
-18 - 10 - 1994



TECHNICAL DATA 00

N ) V6 Engine

Equalisers
Unit: mm
/ O L Equaliser shaft diameter "a" 15.988 + 16.000
77 —& ' Equaliser I.D. "b" 16.010 + 16.028
7Y b -6— - 48- a ,
; | Radial clearance between .
} f equalisers and their shafts 0.010 +0.040
Valve clearance
Unit: mm
Valve clearance Intake "Ga" 0.475 + 0.500
(with engine cold) Exhaust "Gs" 0.225 + 0.250
TIMING ACTUAL DIAGRAM ANGLE
Opening (before T.D.C.) "a" 13°
Intake Closing (after B.D.C.) "b" 56°
Intake angle value "c" 249°
Opening (before B.D.C.) “d" 53°
Exhaust Closing (after T.D.C.) "g" 16°
Exhaust angle value " 249°

(1) Exhaust (2) Intake
(A) T.D.C. (B) B.D.C.

PA497200000006 -19- 9- 1996
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Dﬂf Engine supply - cooling

FUEL SUPPLY

FUEL

Unleaded petrol R.O.N. minimum = 95
FUEL TANK

Full capacity 70 litres
Reserve ~ 9 litres

FUEL SUPPLY PRESSURE CONTROL

al—
[2559]
T. SPARK 16V l=| V6
Fuel pressure when idling 2.8+ 3.2 bar (*) 3 bar
Maximum pressure control ~ 4 bar (*) ~ 4 bar

(*) For engines AR32201 and AR32301: 3.5+ 0.2 bar.

AIR SUPPLY
FLOW TEST

all—
2959
gl V6

Air leak with accelerator throttle in closed position

(Solex flow meter) 300 £ 10 Scale N

EXHAUST EMISSION CONTROL

CO at exhaust <229 x km
HC + NOx at exhaust 0.5g x km
SENSORS

REV AND PHASE SENSOR AIR GAP

0.5+1.5mm

PHASE SENSOR AIR GAP &) ve

0.1+1.5mm

PA497200000008 -20- 3- 1998
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TECHNICAL DATA
Engine supply - cooling

00

COOLING SYSTEM

THERMOSTAT
ali—
T. SPARK 16V =) ve
>
Opening start temperature 83° +2°C 87° +2°C
COOLING FAN THERMAL CONTACT
(with M2.10.3 injection-ignition system)
Fan on/off temperature
1 speed On (contacts closed) 92 +2°C
P Off (contacts open) 87 £2°C
nd On (contacts closed) 97 £+ 2°C
2" speed Off (contacts open) 92 +2°C
COOLANT MAXIMUM TEMPERATURE SENSOR
al—
T. SPARK 16V =) ve
| o4
Contacts close temperature 122 £ 2°C (%) 115+ 3°C
Contacts open temperature 112 £ 3°C (%) >102°C

(*): Data not available at time of going to press for M1.5.5 ignition-ignition system versions.

PA497200000009
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TECHNICAL DATA
Mechanical groups

00

CLUTCH
al—
T. SPARK 16V l| V6
. New 7.1 +7.7 mm 71 +7.7mm
Clutch plate thickness Wear limit 6.3 mm 6.3 mm
Clutch plate diameter 228.5 mm 235 mm
GEARBOX
RATIOS (specific for #za 7 \S,PARK engines)
Axle ratio Gear engaged Gear ratio Total ratio
st 1:3.909 1:14.592
nd 1:2.238 1:8.354
15/56 rd 1:1.520 1:5.674
1:3.733 th 1:1.156 1:4.315
50 1:0.946 1:3.531
Reverse 1:3.909 1:14.592
RATIOS (specific for {2l {55 - SPARK gngines)
Axle ratio Gear engaged Gear ratio Total ratio
1t 1:3.545 1:12.627
nd 1:2.238 1:7.972
16/57 rd 1:1.520 1:5.414
1:3.562 th 1:1.156 1:4.118
5 1:0.946 1:3.370
Reverse 1:3.909 1:13.924
n.ge h -
RATIOS (specific for ll V6 engines)
Axle ratio Gear engaged Gear ratio Total ratio
st 1:3.500 1:10.888
ond 1:2.176 1:6.769
C.503.5.29.22 18/56 rd 1:1.524 1:4.741
gearbox 1:3.111 4" 1:1.156 1:3.596
5 1:0.917 1:2.853
Reverse 1:3.545 1:11.028
S; 1:3.500 1:10.888
2“d 1:2.235 1:6.953
18/56 " 1:1.524 1:4.741
°-53°-§X'YY 1:3111 4" 1:1.156 1:3.596
gearbox 5t 1:0.914 1:2.843
Reverse 1:3.545 1:11.028
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= Gy Mechanical groups

DIFFERENTIAL

| Bearing pre-load (not loaded) = 0.12 mm

NOTE: Calibrate bearing pre-load with spare rings from 1.70 mm to 2.60 mm thick in 0.05 mm steps.

&=
T. SPARK 16V -,I Vvé

Planet-satellite play <0.10 mm 0.07 + 0.20 mm
BRAKES

BRAKE DISCS

FRONT REAR
916 C2-916C3 | 916 S2-916 S3-916 C2

VEHICLE VERSION 916 S2-916 S3 916 S1 916 C3 - 916 S1
Diameter (mm) 257 284 240

Use thickness limit (mm) 18.2 20.2 9.2

Min. thickness after grinding (mm) 19.2 21.9 10.1
Nominal thickness (mm) 20.2 22.1 11
BRAKE PUMP

Type ISOVAC

Diameter 15/16" (23.8 mm)

Stroke 9/16" (14 + 14 mm)

BRAKE BOOSTER

Type ISOVAC

Working cylinder diameter 7"+8"(17.8 + 20.3 cm)
FRONT BRAKE CALLIPERS

VEHICLE VERSION 916 S2-916 S3 916 C2-916 C3 - 916 S1
Type ALTECNA LUCAS
Piston diameter 54 mm 54 mm
Brake pad area 35.8 cm’ 50 cm®
Pad nominal thickness 17 £ 0.3 mm 18.3+£0.2 mm
REAR BRAKE CALLIPERS

Type LUCAS

Piston diameter 34 mm

Brake pad area 21 cm?

Pad nominal thickness 14 +14.4 mm
BRAKE SHOES

FRONT REAR
- T 1.5 mm
Friction seal use limit thickness (signalled by brake pad wear sensor) 1.5 mm

INDUCTIVE SENSOR - ABS PHONIC WHEEL GAP
Front wheels 0.3+1.05mm
Rear wheels 0.37 + 0.9 mm
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TECHNICAL DATA
Mechanical groups

00

FRONT SUSPENSIONS
HELICOID SPRINGS
all—
Engine T. SPARK 16V =53 ve
»~
Wire diameter 12.9 mm 12.9 mm
Free length 439 mm 442 mm
SHOCK ABSORBERS
Rod diameter 22 mm
Stroke 158 mm
STABILISER BAR
| Bar diameter 20 mm |
REAR SUSPENSIONS
HELICOID SPRINGS
916 S2 - 916 S3 - 916 S1 916 C2-916 C3
Wire diameter 13.9 mm 13.9 mm
Free length 231 mm 227 mm
SHOCK ABSORBERS
Rod diameter 39 mm
Stroke 94 mm
STABILISER BAR
| Bar diameter 18 mm
WHEEL TRIM AND CHARACTERISTIC ANGLES (unladen and filled)
Versions To '97 versions '98 versions
916 S2 916 C2
Features 916 S1 916 S2 916 C2 916 S1 916 S3 916 C3
Fronttrim (B - A) (mm) -36+5 -33+5 -32+5 46 +5 -42+5 -43+5
Rear trim (C - D) (mm) 74 +5 -74+5 77 £5 72+ 3 74 +5 -77 £ 3
Front wheel toe-in (D, -
D,) (mm) -15+05 | -1.5+05 -1.5+05 2+1 -2+0.5 2+1
Rear wheel toe-in (D, - ) ) )
Dy) (mm) +25-05 | +25-05 | +25-0.5 +3+1 +3+0.5 +3+1
Front wheel camber "o" | -0°39'+20' | -0°39' + 20' | -0°39' + 20" | -0°56' + 20' | -0°30' + 20' | -0°30' + 20'
Caster "p" 3°8' + 30' 3°9'+ 30" | 3°12'+ 30" | 2°45'+ 30" | 2°55'+30' | 2°59' + 30'
Rear wheel camber "y" -1°10'+20' | -1°5'+20" | -1°8'+20' | -0°52'+20' | -0°59' + 20' | -1°14' + 20'
STEERING
Steering circle 10.8 m
Steering wheel turns (lock to lock) 2.23
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TECHNICAL DATA 0
Electrical system O

IGNITION
IGNITION COILS
al—
T. SPARK 16V == ve
Primary coil resistance 030 +12% 050
Secondary coil resistance 7kQ+12% 13.3 kQ
SPARK PLUGS
l—
T. SPARK 16V =33 ve
NGK PFR6B + NGK PMR7A (*)
Type [NGK BKR6EKPA + NGK PMR7A] LODGE 25 HL
(*): Two spark plugs (one for type) are fitting on each cylinder.
[ ]: Alternative.
STARTING SYSTEM
STARTER MOTOR
al—
T. SPARK 16V =) ve
Nominal voltage V) 12 12
Nominal power (kW) 1.4 14
Voltage V) 9
Intake (A) <350
Loaded test Rpm > 1500
Torque (Nm) 8.5
Voltage (V) Not available at time -
Unloaded test Intake (A) of going to press -
Rpm -
Voltage V) 4
Short circuit test Intake (A) <750
Torque (Nm) >15
RECHARGING
BATTERY
Nominal voltage 12V
Capacity (20 hours) 70 A/h
Current intensity (-18°C) 400 A
ALTERNATOR
al—
T. SPARK 16V I ve
»>
Nominal voltage 14V 14V
Nominal current 100A 90A
Constant maximum speed 18000 rpm . )
Inducer coil resistance (measured between Not available at time
[o)
rings at 20°C) 26+5%Q of going to press
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= G Electrical system

MINIMUM PRESSURE SWITCH CALIBRATION

Contact open pressure 1.8 + 0.07 bar

Contact close pressure 3 +3.5bar

THREE-LEVEL (TRINARY) PRESSURE SWITCH CALIBRATION

1% jevel contact open 2.45 + 0.25 bar

contact closed 2.85 + 0.50 bar

nd contact open 15.2 + 0.98 bar

27 level contact closed 11.28 + 1.99 bar
rd contact open 25 + 30 bar
3" level contact closed 17 + 26 bar

FOUR-LEVEL PRESSURE SWITCH CALIBRATION

157 evel contact open 2.45 + 0.35 bar
contact closed max 3.5 bar
nd contact open 15+ 1 bar
27 level contact closed 11 + 2 bar
rd contact open 20 £ 1.2 bar
3" level contact closed 16 +£ 2.2 bar
th contact open 28 + 2 bar
47 level contact closed 22 + 4 bar
EXPANSION VALVE
Calibrated hole diameter
Brown mesh 1.55 mm
White mesh 1.8 mm
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Heating-ventilation

ataten = L

COMPRESSOR I T. SPARK 16V

Make NIPPONDENSO
Type TV 14 SC
Number of blades 2
Length of blade 72.5 mm
Depth of blade 38.5 mm
Displacement 127 ecm3/rev
Weight 4.05 kg
Quantity of oil (type ND9) 160 + 20 cm®
Electromagnetic joint working voltage 12V
Minimum current absobed by electromagnetic joint 22A
Power absorbed by electromagnetic joint min. 40 W
COMPRESSOR &) v
Make SANDEN
Type SD7 V16
Cylinder diameter 29.3 mm
Stroke min. 2.2 mm
max. 34.2 mm
Theoretical capacity min. 104 cchrev
max. 161.3 cm“/rev
Number of cylinders 7
Rotation clockwise
Max. steady running 6000 rpm
Quantity of oil ("PAG" SP10 or equivalent) 240 + 15 cm®
Electromagnetic joint working voltage 12V
Minimum engagement voltage of electromagnetic joint 75V
Power absorbed by electromagnetic joint 48 W

PA497200000006
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TECHNICAL DATA O O
Tightening torques

. . ol—
Group 00 - Engine Maintenance I 7. sPARK 16V

Part Nm kgm
Oil sump drain plug 17 = 21 1.7 +21
Auxiliary organs drive belt pulley securing screws 24 + 29 24+3.0
Timing pulley exhaust side securing screws 100 + 124 10.2 +12.6
Timing belt tensioner nut 21+26 21+26
Spark plugs Central large 25+ 35 25+36
Side small 10 +12 1.0+1.2
Group 00 - Engine Maintenance | V6
Part Nm kgm
Oil sump drain plug 64 +79 6.5+ 8.0
Cylinder head cover securing screws 10+13 1.1+13
Timing pulley to support hubs securing screws 13+ 16 1.3+1.6
Timing pulley support hub nuts 97 + 117 10 +12
Timing shaft cap nuts (in oil) . 16 + 18 1.6+1.8
Exhaust side valve clearance adjustment screw lock nuts 15+ 18 1.5+1.8
Water pump pulley securing screws 4+5 04+05
Timing belt tensioner nuts 19+ 23. 1.9+23
Spark plugs (in oil) 25+ 34 25+35
Group 00 - Mechanical Groups Maintenance
Part Nm kgm
Bleed screws on brake calipers 4+6 04+0.6
Gearbox oil filler plug (1970 c.c) 30 +48 3.1+4.9
Gearbox oil drain plug (1970 c.c) 30 + 48 3.1+49
Gearbox and differential oil drain plug (2959 c.c) 19+ 30 1.9+ 3.1
Group 10 - Engines T. SPARK 16V
Part Nm kgm
Main journals securing screws (in oil) 96 + 119 9.8+12.1
Engine flywheel securing screws » 121 + 149 12.3+15.2
Connecting rod cap securing screws (in oil) 25 + 60° 2.5 +60°
Auxiliary units drive belt pulley securing screws 24 +29 24+3.0
Timing belt control pulley securing screws (left hand) 340 + 378 34.7 -+ 38.5
Water pump securing screws 17 + 21 1.7 +21
Engine oil minimum pressure sensor 25 + 31 25+3.2
(CONTINUED)
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1% Tightening torques

(CONTINUED)
Part Nm kgm
Counter-rotating shaft cover fastening screws (1970 cc only) 6+7 0.6 +0.7
Oil sump fastening screw Me 7+9 0.7+0.9
M8 21+ 26 21+27
Oil sump drain cap 17 + 21 1.7+2A1
Oil pump fastening screws 6+8 0.6+0.8
EGR valve fastening screws 17 + 21 1.7+21
Intake manifold - cylinder head fastening nuts 17 + 21 1.7 + 2.1
Timing pulley fastening screw, exhaust side 100 + 124 10.2+12.6
Timing belt take-up fastening nut 21+ 26 21+26
Exhaust manifold - cylinder head fastening nuts 17 + 21 1.7 +2.1
Thermostat cup - cylinder head fastening screws 17 + 21 1.7+ 21
Camshaft bearing fastening screws (in oil) 13+ 16 1.3+1.6
Spark plugs Central large 25+ 35 25+36
Side small 10 +12 1.0+1.2
\!’Evggrl]?ﬁgcl?;rll?r;g tnetgcqerature gauge sensor and maximum temperature o5 - 31 05.30
Engine coolant temperature sensor (NTC) 12+ 15 12+15
Knock sensor fastening screw 19.5 +20.5 20+2.1
Cylinder head torque
Fasten all screws at: 20 2.0
Pre-torque screws at: 40 41

Turn all screws at a angle of:

90° + 90° + 90°

Assembly 10 - 1, ve €ngine

PA497200000009 -29-

Part Nm kgm

Ignition coil fastening screws 6+10 0.7 +1A1
Ignition coil bracket fastening nuts 14 +17 14+17
Thermostat assembly fastening screws 32 + 39 3.3+4.1
Automatic timing belt take-up fastening nuts 19+ 23 1.9+23
Timing pulley - hub fastening screws 13+ 16 1.3+16
Timing pulley bracket hub fastening nut 97 + 117 10 +12
Cylinder head cover fastening screws 10+ 13 1.1+1.3
Coolant pump cover fastening screws 6+10 07+1.1
Oil sump fastening screws 9+11 09+141
Connecting rod cap fastening screws (in oil) 53 = 59 54+:6.0
Coolant pump pulley fastening screws 4+5 04+05
Coolant pump fastening screws 8+9 0.8+0.9

(CONTINUED)
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= Gy Tightening torques

(CONTINUED)

Part Nm kgm
Crankshaft front pulley fastening nut (in oil) 235 24
Engine front cover fastening screws 8+9 0.8+0.9
Flywheel fastening screws (in oil) 138 + 144 141 +147
Main bearing fastening nuts (in oil) 84 + 93 86+9.5
Rear main bearing fastening nuts 25 +79° 25+79°
Oil pump return pulley fastening nut 18 + 22 1.8+23
Camshaft bearing fastening nuts (in oil) 16 + 18 16+18
Tappet clearance adjustment screw lock nuts, exhaust side 15+ 18 1.5+1.8
Engine oil minimum pressure warning light sensor 20+ 25 21+26
Starter motor fastening screws 38 + 45 39+46
Oil sump drain cap 64 +79 6.5+8.0
Spark plugs (in oil) 25+34 25+35
Filter fuel outlet fitting 21+26 21+27
Filter fuel inlet fitting 30+ 37 3.1+-38
Throttle potentiometer fastening screws 17+19 0.17 +0.19
Lambda sensor 50 + 60 51+6.1
Thermostat assembly cover fastening screws 14 - 17 14+17
Engine coolant temperature gauge sensor and maximum temperature . .
warning light contact 20+25 21+26
Engine coolant temperature sensor (NTC) 12 +15 12+15

Cylinder head torque

Fasten all screws at: 25 25
Turn all screws at a angle of: 230° + 2°
Assembly 18 - Clutch

Part Nm kgm
Thrust plate-flywheel fastening screws 20+ 25 21+26
Gearbox bell clutch cylinder bracket fastening screws (2959 cc) 12 +15 12+15
Gearbox bell clutch cylinder fastening screws 13+ 16 1.3+1.6
Clutch pump - pedal board fastening nuts 13 + 21 1.3+2.1
Clutch circuit pipe fitting on pump 17 + 19 1.7+19
Clutch circuit pipe fitting on control cylinder 17 +19 1.7+1.9
Thrust bearing sleeve fastening screws 7+9 0.7-+0.9
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Tightening torques

kel = (o

Group 21 - Gearbox - Differential £z3) 1. spark 16v

Nm °

Part Kgm
Screws and nuts fasténing gearbox to engine 75 =92 76+94
Screw fastening engine front mount to body 75 + 92 76+94
Screws fastening gearbox lower cover 42 + 51 43+53
Screws fastening gearbox to engine front mount 42 + 51 43+53
Screw fastening reversing shaft 29+ 36 29+3.6
Locknut for transmission and secondary shaft for fastening 5th gear 100 + 124 10+ 13
Screw fastening gearshift control forks 15+19 16+1.9
Screw fastening lever on gearshift control shaft 20 = 25 20+25
Screw fastening support for reversing gear control lever 9+ 11 09+1.1
Screw fastening gearshift control shaft bush 9+ 11 0.9+1.1
Screw fastening differential crown wheel 75+ 92 7.6 +94
Screw fastening flange retaining differential carrier to gearbox 21 +26 22+27
Screw fastening speedometer support 8+13 08+1.3
Magnetic threaded taper cap for draining gearbox oil 30 +~ 48 31+49
Taper threaded cap for filling gearbox oil 30 = 48 3.1+49
Screw fastening RH differential shaft support 7+ 11 07+1.1
Threaded taper plug for 1st and 2nd gearshift rod housing on gearbox ' 13 + 21 1.3+21
Front fastening screws for gearshift controls support 16 + 25 1.6+25
Screw fastening differential side joint to flange 40+52 ' 41 +53
Reversing light switch screw 20+ 32 20+3.2
Screw fastening starter motor to gearbox 20+ 25 20+25
Screw fastening earth braid to gearbox 10+ 13 1.0+1.3
Screws fastening engine rear mount to body 75 + 92 76+94
Screws fastening engine rear mount to crossmember 32 + 40 3.3+41
Screws fastening gearshift lever support ta body 10+ 16 1.0+1.6
Nut for pin fastening intermediate gear 10+ 16 1.0+16
Nut fastening engagement tie-rod to intermediate lever 10+ 16 1.0+1.6
Nut for fastening selection gear on gearbox 10+ 16 1.0+1.6
ala—
Group 21 - Gearbox - Differential &) ve
Part Nm kgm
Screws fastening engine rear mount to gearbox 102 + 126 104 +12.8
Screw fastening engine rear mount to body 75+ 92 7.6+93
Screw fastening gearbox rear support to body 75+ 92 7.6+93
Nuts fastening gear rear support to gearbox 47 + 57 48+58
Screw fastening gearshift control cable reaction bracket on gearbox 13+ 16 1.3+ 1.6
Screws fastening gearshift control cable lower cover 13+ 16 1.3+1.6
(CONTINUED)
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= Gy Tightening torques
(CONTINUED)

Part Nm kgm
Nut for fastening gear selection cable to gearshift rod 13+ 16 1.3+1.6
Screws fastening lower cover to gearbox 24 + 31 24 +3.1
Threaded taper cap for draining gearbox oil 19+ 30 1.9 +3.1
Threaded cap for draining differential oil 19+ 30 1.9+ 3.1
Screw fastening differential cover to gearbox 24 + 31 24+32
Screw retaining gearshift control rod spring 19+ 30. 1.9+ 3.1
Ringnut locking transmission shaft gears 143 + 185 14.6 - 18.9
Ringnut locking secondary shaft gears 143 + 185 14.6 + 18.9
Screw fastening main rear bearing retainer plate 24 + 31 25+3.2
Screw fastening secondary rear bearing retainer plate 24 + 31 25+3.2
Self-locking screw fastening 1st & second gear fork 24 + 31 25+32
Self-locking screw fastening 3rd and 4th gear nib 24 + 31 25+3.2
Self-locking screw fastening 3rd and 4th gear fork 24 + 31 25+3.2
Self-locking screw fastening 5th gear and reverse gear nib 24 + 31 25+32
Screw fastening reversing lever complete 24 + 31 25+3.2
Self-locking screw fastening 5th gear fork 24 + 31 25+32
Screw fastening gearbox control shaft bush on box 7+9 0.7+0.9
Self-locking nut fastening gearshift control lever on inner shaft 24 + 31 25+32
Screw fastening gearshift control lever on outer shaft 24 + 31 25+3.2
Screw fastening mileage recorder support 8+12 08+1.2
Self-locking screw for fastening crown wheel 81+90 83+92
Group 27 - Axle shafts

Part Nm kgm
Screws fastening differential side axle shaft joint to flange 40 + 52 41 +53
Screws fastening intermediate axle shaft flange 8+10 08-+1.0
Nut fastening axle shafts to wheel hub (*) 67 +74 +62°£2° | 68+75+62°+2°

(*) See GROUP 44 - Suspensions and Wheels

Group 33 - Brakes

Part Nm kgm
Stiff brake pipe unions on brake pump 13+ 15 13+1.5
Stiff brake pipe unions on A.B.S. hydraulic unit 13+15 13+1.5
Nut fastening brake pedal 27 + 34 28+3.5
Nuts fastening servobrake to pedal unit 10+ 16 1+16
Screws fastening front brake calipers (*) M10x1.25 53+ 59 54+60

M12 x1.25 98 + 108 10 + 11
(*): Change the screws each time they are tightened

(CONTINUED)
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= G Tightening torques

(CONTINUED)

Part ’ Nm kgm
Screws fastening rear brake caliper support plates 42 =+ 51 43+5.2
Screws fastening front brake Car 916 S2 31+38 3.2+39
calipers () version 1916 C2 - 916 S1 22+32 22+33
Screws fastening rear brake calipers (*) 31+ 38 32+39
Screws with centering pins for brake disks 5+13 05+13
Unions between brake system stiff pipes and hoses 13+15 13+15
Hose unions to brake calipers 13+ 15 13+15
Bleed screw on brake calipers 4+6 04+06
Screws fastening handbrake lever to support 18 +29 1.8+3.0
Screws fastening braking load proportioning valve to bracket 7+8 0.7+08
Stiff brake pipe unions on braking load proportioning valve 13+15 13+1.5
Screw for braking load proportioning valve adjustment bracket 15+19 15+19

(*) Change the brake caliper fastening screws each time they are tightened

Group 41 - Steering system

Part Nm kgm
Nut fastening steering wheel to steering column 25 = 31 25+32
Screws fastening power steering box to crossmember 43 + 47 44+48
Nuts fastening steering column support to body 20+ 25 20+25
Screw fastening lower steering column to power steering box pinion . 20+24 20+24
Nut fastening lower steering column to power steering box pinion 15+19 1.5+19
Union fastening power steering box oil inlet pipe : 38 =42 39+43
Union fastening power steering box oil outlet pipe ' 29 - 32 29+32
Nut fastening steering tierod ball pin to wheel upright 29 = 36 3+37
Nuts fastening side steering tierods 10+ 15 1.0+15
Oil delivery pipe 1970 c.c. 48 - 53 49+54
on power steering pump 2959 c.c. 46+ 50 4.7 +5.1
Lower nut locking adjustable steering column 14 +17 14+17
Upper nut locking adjustable steering column 10+ 13 1.0+13
Nut fastening lower steering strut 18 +30 1.8 = 3.1

Group 44 - Front suspension

Part Nm kgm

Bolts fastening shock absorber 1970 c.c. 66+74 67+75

to wheel upright 2959 c.c. 95+ 105 97 +107

Centre nut retaining helical spring to shock absorber 95+ 105 9.7 -+ 10.7

Screws fastening shock absorber to body 25+32 25+33
(CONTINUED)
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Tightening torques
(CONTINUED)
Part Nm kgm
Nut fastening track rod to wheel upright 29 + 37 3.0+38
Bolt fastening wishbone to wheel upright . 67 =~ 74 68+7.5
Nut fastening connecting rod to stabilizer bar 43 - 53 44+54
Nut fastening stabilizer bar connecting rod to wishbone 26 + 33 2.7+33
Screws fastening U-bolts coupling wishbone to crossmember 59 +72 6.0+73
Front screws fastening crossmember to body 92 + 113 94-+11.5
Screws fastening reinforcement struts to the body 60 +73 6.1+75
Screws fastening upper crossmember connections 92+ 113 94+11.5
Screws fastening steering box to crossmember 43 - 47 44+48
Nuts fastening stabilizer bar U-bolts to crossmember 29 + 35 3.0+3.6
Nut fastening axle shaft to wheel hub (*) 67+74+62°+2° | 68+75+62°+£2°
(*) See GROUP 44 - Suspension and wheels
Group 44 - Rear suspension
Part Nm kgm
Screws fastening rear suspension frame 79 +~ 98 8.0 +10.0
Screw fastening upper shock absorber 59 + 72 6.0+73
Screw fastening lower shock absorber 79 + 98 8.0+10.0
Screw fastening spring holder arm to frame 88 - 98 9.0 +10.0
Screw fastening shock absorber arm to frame 88 + 98 9.0 +10.0
Screw fastening spring holder arm to upright 185 + 205 19.0+21.0
Screw fastening shock absorber arm to upright 185 = 205 19.0+-21.0
Nut fastening rear hub 266 + 294 27.0 = 30.0
Adjustment tie-rod nuts 59 +73 6.0+-74
Screws fastening adjustment arm 47 + 51 40+50
Screws fastening stabilizer bar support 15+ 21 15+21
Screws fastening stabilizer bar 23+ 28 24+29
Group 44 - Wheels
Part Nm kgm
Screws fastening wheels (with rims in sheet metal) 83 + 103 8.5+10.5
Screws fastening wheels (with rims in alloy) 83+ 103 85+10.5
Group 50 - Climate control unit
Part Nm kgm
Union fastening evaporator/drier filter pipe on evaporator 40 +~ 44 41+45
Union fastening evaporator/drier filter pipe on drier filter 40 +~ 44 41+45
(CONTINUED)
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(CONTINUED)
Part Nm kgm
Coupling securing dehydrator/compressor filter pipe on dehydrator filter 40 + 44 41+45
Screws securing inlet and outlet pipes flange on compressor 22 +24 22+24
Egr?gr;ut securing compressor/condenser pipe on compressor mounting 21 + 26 5007
Coupling securing compressor/condenser pipe on condenser 40 + 44 . 41+45
Coupling securing condenser/evaporator pipe on condenser 17 +19 1.7+19
Coupling securing condenser/evaporator pipe on evaporator 17 <19 1.7+19
Intermediate coupling pipe where expansion valve is installed 17 + 19 1.7+19
Trinary pressure switch mounting 75+8.5 0.8+0.9
Minimum pressure switch mounting 75+8.5 0.8+0.9
Group 55 - Electrical system
Part Nm kgm

Central large 25+ 35 26+3.6
Spark plugs (1970 c.c)

Side small 10+12 1+1.2
Spark plugs (2959 c.c) . 27 + 34 28+35
Group 70 - Body
Part Nm kgm
Front bonnet securing nuts 14+ 16 14+16
Screws securing door hinges to body 29 + 36 3.0+3.7
Screws securing pretensioner to seat 34 + 42 3.5+43
Front seat belt lower mounting screws 34 + 42 35+43
Front seat belt reel securing screws 34 + 42 3.5+43
Screws of device to adjust front seat belts in height (Gtv) 17 + 21 1.7+ 241
Rear seat belt transmission mounting screws (Gtv) 34 + 42 35+43
Rear seat belt reel securing screws (Gtv) 34 + 42 3.5+43
Rear seat belt whip securing screws (Gtv) 34 =42 35+43
Damping earth brackets securing screws (Spider) 20 + 25 20+26
Damping earth securing screws (Spider) 25+ 37 26+3.8
Damping earth anchorage screws (Spider) 35+ 50 3.6 +5.1
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General

The special equipment has an important role in the car

maintenance, since it is essential to ensure accurate,
reliable and quick servicing.

It is important to note that the times for the various
operations have been calculated assumung the use
of this equipment.

This handbook lists and illustrates the specific equip-
ment prepared especially for the Manufacturer to be
used when overhauling, servicing or repairing the car.

The tool code has a new number with 10 digits and
an old code of 1 letter and 5:

Example: 1.820.011.000

(A.2.0192)

Newly made tools have only the new number.
The servicing network can supply special tools or
fixtures that conform to the procedures already used
by the Alfa Romeo Dealers.
A list of the special tools used is given below.

. " = alm—
Group 00 - Engine Servicing Z3) 7. sPaRK 16v

1.825.013.000

(C.6.0183) Tool to check T.D.C.

1.825.041.000

Templates for timing shaft phasing

Group 00 -

- - - h
Engine Servicing 1zl ve

1.820.150.000
(R.9.0001)

Container for valve clearance caps adgustment

1.820.232.000

Extractor to remove timing shaft pulleys

1.822.016.000
(A.5.0220)

Wrench to adjust exhaust side tappets

1.822.146.000 |Support for pulley wrenches

1.822.151.000 |Wrench for timing pulley

1.824.018.000

(C.2.0131) Tool to check belt tensions

1.824.034.000 |Dial gauge for checking valve cap

S

1.825.013.000

(C.6.0183) Tool to check T.D.C.

1.825.018.000
(C.6.0197)

Curved thickness gauge to check valve clearances

Group 10 -

Engine Overhaul T. SPARK 16V

1.820.011.000

(A.2.0192) Valves support fixture

1.820.012.000
(A.2.0195)

Stand for cylinder head support fixture

1.820.049.000

(A.2.0359) Nut for valve support fixture

1.820.145.000
(R.4.0178)

Engine support brackets to be assembled on the overhaul stand

1.820.258.000 |Cylinder head support stand

1.820.267.000 |Spacer for valve removal/refitting

PA497200000008
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(CONTINUED)

1.820.277.000

Graduated disk to close angle torques

1.820.286.000

Counter rotating shaft pulley anti-torque

1.820.618.000

Adapter for crankshaft rotation

1.820.619.000

Disk to centre crankshaft rear oil seal

1.820.624.000

Flywheel stop (for use at the bench)

1.820.626.000

Striker weight coupling

1.821.058.000
(A.3.0324)

Lever for valve removal/refitting

1.821.124.000
(A.3.0522)

Support for valve removal/refitting

1.821.176.000
(A.3.0841)

Valve guide extractor

1.821.205.000

Cage for valve removal/refiting

1.821.206.000

Valve guide oil seal inserter

1.821.208.000

Valve guide oil seal extractor

1.821.228.000

Inserter for timing shaft oil seal exhaust side

1.821.247.000

Inserter for crankshatft front oil seal and counter rotation shaft oil seals

1.821.252.000

Inserter for timing shaft oil seal intake side

1.821.254.000

Valve guide inserter

1.822.146.000

Support for pulley wrenches

1.822.147.000

Phase variator wrench

1.822.149.000

Timing belt tensioning wrench

1.822.154.000

Counter rotation shaft bvelt tensioning wrench

1.822.155.000

Wrench for timing pulley intake side

1.822.156.000

Wrench for timing pulley exhaust side

1.825.013.000
(C.6.0183)

Tool to check T.D.C.

1.825.041.000

Templates for timing shaft phasing

1.840.206.000

Striker weight

Group 10 -

alim—
Engine Overhaul &2 ve

1.820.011.000
(A.2.0192)

Valve support fixture

1.820.012.000
(A.2.0195)

Cylinder head support fixture stand

1.820.049.000
(A.2.0359)

Nut for valve support fixture

PA497200000008
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1.820.050.000
(A.2.0360)

Cylinder head supporting fork

1.820.115.000
(A.4.0195)

Reamer for pulley/oil pump control shaft bushings

1.820.145.000
(R.4.0178)

Engine support brackets for assembly on overhaul stand

1.820.228.000

Flywheel stop

1.820.232.000

Timing shaft pulley extractor

1.820.277.000

Graduated disk to close angle torques

1.820.279.000

Liner stop

1.820.618.000

Adapter for crankshaft rotation

1.821.002.000

Rubber seal inserter on rear main bearing cap

(A.3.0113)
1(8A213%2532)0 O |vaive guide extractor
( ;‘:8328128?08811) Lever to remove rear main bearing cap
(,1328123?0382) Fork to remove rear main bearing cap
! ?/313%11073)0 0 Inserter for crankshaft rear oil seal
1?A213%122,2)00 Valve guide oil seal inserter
“(3,62‘13%12%1(7))0 0 Valve guide oil seal extractor
1?,52‘13%53822)0 0 Lever to remove/refit v;Ives
1?:131)25228)0 0 Cage for valve removal/refitting
1 ?,5131025423)0 0 Support for valve removal/refitting
1?'2131025%2)0 0 |Crankshaft front oil seal inserter
1?,5131)%%?)0 0 Timing shaft front oil seal inserter
1 ?,52‘13102522)0 0 Intake valve guide inserter
1?513102582%0 0 Exhaust valve guide inserter
12(3/%131025922(33)00 Extracter/inserter for pulley/oil pump control shaft bushings and timing shaft front bushing
1?,525%12628;) O |wrench to adjust tappets exhaust side

1.822.146.000

Support for pulley wrenches ahd wrench for oil pump control pulley

1.822.151.000

Wrench for timing pulleys

1.824.034.000

Dial to check valve caps

PA497200000000
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1.825.003.000

Cylinder liner projection check tool

1.825.013.000

TDC check tool

1.825.018.000

Tappet clearance curved thickness gauge

Assembly 10 - T. SPARK 16V engine removal/refitting

1.820.225.000

Engine assembly removal/refitting stand

1.820.277.000

Angle torque dial

1.820.286.000

Counter-rotating shaft pulley torque contrast

1.820.617.000

Crankshaft pulley torque contrast (for post-change engines)

1.820.619.000

Crankshaft rear oil seal centring disc

1.820.623.000

Engine assembly removal/refitting stand

1,820.630.000

Flywheel retainer (for post-change engines)

1.821.175.000

Engine damper silent-block connecting rod extractor/taker-in

1.821.228.000

Camshaft oil seal taker-in, exhaust side

1.821.247.000

Front crankshaft oil seal and counter-rotating shaft oil seal taker-in

1.821.251.000

Counter-rotating shaft oil seal taker-in

1.821.252.000

Camshaft oil seal taker-in, intake side

1.822.144.000

Six-groove wrench for oil sump removal/refitting

1.822.145.000

Six-groove wrench for oil sump removal/refitting

1.822.146.000

Pulley wrench bracket

1.822.155.000

Timing pulley wrench, intake side

1.822.156.000

Timing pulley wrench, exhaust side

Assembly 10

- T. SPARK 16V engine feed

1.806.365.000

Examiner and diagnostic socket interface

1.820.079.000

Gap gauge

1.821.167.000

Tool for loosening/torquing fuel pump screw nut and fuel level gauge

1.822.146.000

Pulley wrench bracket

1.822.156.000

Timing pulley wrench, exhaust side

1.822.161.000

Tachometer sensor removal wrench

1.860.955.000

Pressure gauge

1.860.955.001

Fuel pressure check fitting kit

1.860.955.003

Fuel pressure check fitting kit

1.870.684.000

Fuel system pressure drain quick coupling fitting

Assembly 10 - 1, ve €ngine removal/refitting

1.820.225.000

Engine assembly removal/refitting stand

1.820.228.000

Flywheel retainer

1.820.234.000

Engine assembly removal/refitting bracket

PA497200000009
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1.820.277.000

Angle torque dial

1.820.279.000

Cylinder liner retainer

1.821.006.001

Rear main bearing extraction lever

1.821.006.002

Rear main bearing extractor

1.821.150.000

Crankshaft oil seal taker-in

1.822.135.000

Tool for removing the fuel pump assembly fastening screw nut from tank

1.822.146.000

Pulley wrench bracket

1.822.151.000

Timing pulley wrench

1.825.013.000

TDC check tool

1.822.159.000

Tool for removing the fuel level gauge fastening screw nut from tank

Assembly 10 - &5 v engine feed

1.820.079.000

Gap gauge

1.824.011.000

Flow test pad

Assembly 18

- Clutch

1.820.126.000

Clutch plate centring tool

1.820.228.000

Flywheel retainer

Assembly 21

- T. SPARK 16V engine gearbox-differential

1.820.017.000

Half rings for: - extracting primary shaft 4" speed driven gear
- primary shaft disassembly

1.820.019.000

Plate for extracting secondary shaft 2" and 3" speed driven gears

1.820.022.000

Half plates for introducing primary shaft bearing internal race

1.820.024.000

Half ring support plate for extracting secondary shaft 1% speed driven gear

1.820.085.000

Differential bearing thickness gauge

1.820.146.000

Rotating stand gearbox support plate

1.820.208.000

Gearbox removal/refitting bracket

1.820.226.000

Engine mount

1.820.229.000

Differential flange extraction flange

1.820.239.000

Engine gearbox bracket

1.820.581.000

Engine crossmember

1.820.623.001

Gearbox removal/refitting bracket

1.821.003.000

Differential bracket bearing external race extraction ram

1.821.028.000

Differential bracket bearing external race taker-in

1.821.034.000

Differential bearing extractor

1.821.047.000

1sL3r.5™ speed control rod safety pawl taker-in

1.821.049.000

Primary shaft rear bearing taker-in half plate

1.821.050.000

4™ speed driven gear taker-in

1.821.062.000

Differential bearing taker-in

1.821.092.000

1% speed driven gear taker-in

PA497200000009
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Specific tools

1.821.117.000

Puller tool for disassembling secondary shaft and transmission shaft front bearing
inner race

1.821.161.000

Mallet per removing differential flange

1.821.170.000

Installing tool differential carrier oil seal gearbox side

1.821.171.000

Grip for installing tools

1.821.225.000

Installing tool for differential carrier oil seal engine side

23
34

150

(mm)

Installing tool for : transmission shaft front bearing inner race

29
34

150

Installing tool for: transmission and secondary shaft rear bearing

=~ T'mm)
il & Installing tool for: synchronizer hub and secondary shaft 2nd and 3rd speed gears
300
(mm)
- - alm—
Group 21 - Gearbox - Differential &= ve

1.820.018.000

Half rings for:
- removing transmission shaft rear bearing
- removing transmission shaft 4th speed driving gear

1.820.023.000

Half plate for: removing secondary shaft front bearing

1.820.024.000

Half rings support plate (to be used with 1.820.018.000)

1.820.043.000

Half rings for:
- removing secondary shaft 4th speed driven gear
- removing secondary shaft rear bearing

1.820.046.000

Half rings for:

- removing secondary shaft 2nd and 3rd speed driven gears

- removing secondary shaft 2nd speed synchronizer

- removing secondary shaft 1st speed driven gear hub-sliding
sleeve

1.820.047.001

Half ring support plate (to be used with 1.820.043.000)

1.820.047.003

Half ring support plate (to be used with 1.820.046.000)

1.820.085.000

Tool for measuring thickness of differential carrier bearing adjustment ring

1.820.125.000

Spindle for checking differential backlash

1.820.146.000

Gearbox support plate on revolving stand

1.820.208.000

Support for removal/refitting gearbox (to be used with 1.820.230.000)

1.820.226.000

Engine support (to be used with 1.820.239.000 and 1.820.581.000)

1.820.229.000

Flange (to be used with 1.821.161.000)

1.820.230.000

Brackets for removal/refitting gearbox (to be used with 1.820.208.000)

PA A072NNNNNNNN
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1.820.239.000

Supports for engine gearbox (to be used with 1.820.581.000 and 1.820.226.000)

1.820.581.000

Horizontal engine support crossmember (to be used with 1.820.239.000 and 1.820.226.000)

1.821.034.000

Puller tool for differential bearings

1.821.047.000

Installing tool for 1st

1.821.049.000

Half plate for removing/installing front and rear transmission shaft bearings

1.821.092.000

Installing tool for:

- transmission shaft front and rear bearings
- secondary shaft rear bearing

- secondary shaft 4th speed driven gear

1.821.161.000

Mallet per removing differential flange (to be used with 1.820.229.000)

1.821.169.000

Puller tool for track rod pin

1.821.170.000

Keying tool for installing differential cover oil seals
(to be used with 1.821.171.000)

1.821.171.000

Grip (to be used with 1.821.170.000)

46 53.5

200

(mm)

Installing tool for:

- secondary shaft front bearing
- secondary shaft 1st and 2nd speed engagement hub-sliding sleeve
- - secondary shaft 3rd speed driven gear

300

(mm)

Installing tool for differential bearings

Group 27 - Axle shafts

1.820.082.000

Pincer for installing joint protection boot fastening clamps

1.820.084.000

Pincer for installing joint protection boot fastening clamps

1.821.161.000

Mallet

1.821.165.000

Puller tool for C.V. joint

Group 33 - Brakes

1.820.248.000

Tool for adjusting position of front brake caliper piston

1.822.108.000

Tool for moving back rear brake caliper piston

Group 41 - Steering system

1.821.105.000

Puller tool for removing steering wheel from steering column

1.821.169.000

Puller tool for track rod pin

fmmAAAAANANAN
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Group 44 -

Front suspension

1.820.047.002

Plate for removing inner bearing race from wheel hub

1.820.089.000

Tool for compressing front suspension spring

1.820.223.000

Half rings for removing inner bearing race from wheel hub

1.820.238.000

Plate for compressing front suspension spring

1.820.608.000

Blocks for compressing front suspension spring

1.820.622.000

Tool for front hub nut angle tightening

1.821.037.000

Tool for removing inner bearing race from wheel hub (2959 c.c.)

1.821.045.000

Tool for removing bearing outer race on wheel upright (1970 c.c.)

1.821.051.000

Tool for:
- removing wheel hub from upright
- removing bearing inner race from wheel hub

1.821.099.000

Tool for removing bearing outer race on wheel upright (2959 c.c.)

1.821.149.000

Support for removing bearing outer race from wheel upright (1970 c.c.)

1.821.169.000
(A.3.0633)

Tool for disconnecting track rod ball joint from wheel upright

1.821.209.000

Tool for:
- installing bearing in wheel upright
- installing hub in wheel upright

1.821.217.000

Tool for front wheel upright bearing (2959 c.c.)

1.821.220.000

Support for removing bearing outer race from wheel upright (2959 c.c.)

1.822.117.000

Wrench for slackening and tightening front shock absorber fastening nut

1.860.978.000

Tool for removing suspension crossmember

Group 44 -

Rear suspension

| 1.820.625.000

Tool for removal/refitting rear suspension frame

Group 50 -

Climate control unit

1.822.111.000

Socket wrench for Freon pipe fittings

1.822.112.000

Claw box wrench for Freon pipe fittings

1.822.113.000

Square wrench for Freon pipe fittings

1.822.115.000

Pin wrench for Freon pipe fittings

1.822.132.000

Ratchet wrench for removal/refitting outside air/recirculation port control motor

1.822.136.000

Set of inserts for removal/refitting outside air/recirculation port control motor

1.826.004.000

Emptying and recharging station for R134a

PA497200000006
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Group 70 - Body

1.820.628.000 |Telescopic prep pre-loading tool

1.822.132.000 |[Ratchet wrench for removal/refitting sun roof electric motor
1.822.136.000 |Set of inserts for removal/refitting sun roof electric motor
1.823.009.000 |Blade for cutting glass sealant

1.823.010.000 |Blade for cutting glass sealant

1.823.014.000 |Knife for removing plastic parts

1.823.015.000 |Knife for removing plastic buttons

1.823.019.000 |Blade for cutting glass sealant

1.823.025.000 |Inserts for removing plastic buttons

1.823.029.000 |Blade for cutting glass sealant

PA497200000003 -44 - 3-1995
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Maintenance

MAINTENANCE OPERATIONS

The maintenance operations comprise checking and
restoring the efficiency of certain parts of the vehicle
on which wear and phase displacement are foreseea-
ble after normal use. ‘

The following table gives the list of maintenance ope-
rations to be carried out at the specified mileage
intervals.

WARNINGS:

Precautions to be taken before mainte-
nance operations. The engine compar-
tment contains many moving parts, high
temperature components and high volt-
age cables that can be dangerous.
Carefully follow the precautions given
below:

- Turn the engine off and allow it to cool
down.

Do not smoke or use naked flames. The
presence of fuel can cause a fire hazard.
- Always work with a fire extinguisher
handy.

Operations to have done at the mileage shown

km x 1.000

20

40 | 60 | 80 [100({120|140|160{180|200

Change engine oil and filter (at all events once a years)
and checking lubrication circuit for leaks

Checking valves clearance
(except engines with hydraulic tappets)

Changing timing belts

Checking conditions of trapezoidal belts

Checking conditions of Poly V belts

Changing air cleaner cartridge

Changing fuel filter cartridge

Checking operation of exhaust gas oxygen
sensor (lambda probe)

alim—
1970}
1@! T. SPARK 16V

Changing spark plugs —
K== ve
4

Changing anti-freeze mixture

Checking level of gearbox and differential oil

Checking conditions of protective bellows for axle shafts,
power steering and steering knuckle caps

Checking brake and fuel system piping for leaks

Checking handbrake travel

Checking power steering (if fitted) oil level

PA497200000006 -45-.
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WARNINGS

To keep the car in good operating conditions, the
following recommendations should be adhered to ca-
refully:

Every 500 kms (or when refuelling) check:

- the engine oil level;

- the level of the fluid in the coolant circuit;

- the level of.the brake/clutch fluid;

- the level of the fluid in the windscreen wiper/washer
system.

Engine oil and filter

To be changed at the specified intervals.
At all events, they must be changed once a year.

Air cleaner

If the car is habitually used on dusty roads, the air
cleaner should be changed more often than specified.

Brake pads

Wear of the front brake pads is indicated by the turning
on of a warning light on the instrument cluster.

When changing the front pads, also check the rear
ones.

However, depending on the use of the car, the rear
pads might not need to be changed immediately, in
which case, you are recommended to check them at
a later stage.

Brake and clutch fluid

The brake fluid is hygroscopic, i.e. it absorbs moistu-
re.

To avoid faulty braking, change the brake fluid every
two years, regardless of the mileage driven.

PA497200000000

Battery

During hot weather, check the electrolyte level fre-
quently.

Dust and/or pollen filter
(if fitted)

Once a year, preferably at the beginning of summer,
check the conditions of the dust and/or pollen filter.

If the car is mostly used for town/motorway driving or
on dusty roads, it is wise to check more often than
indicated.

Failure to change the filter can considerably reduce
the performance of the air conditioner system.

Anti-freeze

It is advisable to top up with Alfa Romeo Climafluid
Super Permanent -40°C to conserve the protective
properties of the mixture.

Notes

- 46 -

Under special driving conditions (e.g. on roads sprin-
kled with antifreeze salt and/or corrosive substances,
rough road surfaces, etc.) often check the boots of the
axle shafts and steering box, and clean and lubricate
joints, hinges, door catches, bonnet catch, etc.)
When forced to use fuel, lubricants and/or fluids in
general with characteristics other than those specified
by the manufacturer (in emergencies), replace the
fluids and corresponding filters at the earliest oppor-
tunity.
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'98 MODELS
Km x 1.000
Operations to be performed at the indicated km
P P 20 | 40 | 60 | 80 | 100 | 120 | 140 | 160 | 180
Check tyre conditions and wear (] o o o o o (] [ [ ]
Check front disc brake pad wear warning light
operation J e L [ [ J [ [ [ ) J
Check rear disc brake pad wear (] o o o
Check intactness of drive shaft bellows, power steering,
joint caps and tightness of fuel and brake lines * * ® ® * * * g o
Inspect conditions of: external bodywork and underbody
protection (exhaust - fuel feed - brakes); rubber parts [ ® ° Y ® Y Y ® Y
(boots - sleeves - bushings - etc.)
Inspect conditions of accessory drive Poly-V belt [ ] [ )
Check handbrake lever travel @ o o (]
Check exhaust emissions ® o (] [ ]
Check evaporation system operation [ J [ ]
Replace air cleaner cartridge o [ J [ J [ ]
Check fluids and top up if required (brakes,
hydraulic clutch, power steering, windscreen () ) ) ) ) ) ) () ()
washer, battery, engine coolant, etc.)
Replace timing belt and accessory drive Poly-V belt )
Replace counter-rotating shaft drive belt °
(2.0 T. SPARK version only)
Replace spark plugs
(3.0 V6 version only) ® ® ® ®
Replace spark plugs °
(1.8 - 2.0 T. SPARK versions only)
Check engine control system operation
(via diagnostic socket) ¢ ¢ ¢ ¢
Check gearbox and differential oil level ) (]
Change engine oil and filter (*) [ ] o [ ] o (] [ J (] [ ] (]
Change brake fluid (or every 24 months) o o [ ]
Check dust/pollen filter [ ] o o o () @ o [ ] [ ]
Spider only
Interventions on hood:
- check open/close operation, inspect seals, check| @ ® o e o o o o o
tightness of windows to hood seal and adjust if required
(or every 18 months)
Spider only
- version with automatic hood: check oil pump level and| @ [ ) o o o o ([ [ J [ J
top-up if required (or every 12 months)
(*): Or every 18 months for lower mileage.
PA497200000009 -46/1 - 9-1998
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IMPORTANT:

Perfect operation and long working life of a car is strictly
related to its good use and, above all, to the care with which
regular service is performed. Considering product evolution,
new service schedules have been adopted. The scheduled
service coupons are planned at 20,000 km. It is, however,
important to note that the car requires ordinary precautions,
such as systematic fluid checks and topping up, tyre pres-
sure checks, etc. In any case, remember that the correct
car maintenance is certainly the best way to ensure per-
formance, safety, environmental friendliness and low run-
ning costs in time.

Additional operations

The following precautions are required in addition to the op-
erations shown in the Service Schedule to ensure good op-
eration of the car:

Every 1000 km or before long trips, check and top up if re-
quired:

- engine oil

- engine coolant

- brake/clutch fluid

- power steering fluid

- battery electrolyte

- tyre pressure

- windscreen washer fluid.

Engine oil

If the car is mainly used in one of the following especially
demanding conditions:

- towing trailers

- dusty roads

- short, repeated trips (less than 7-8 km) with temperature
below zero degrees centigrade

- engine frequently idling or long distances at slow speed
(or after a long storage period)

we recommend changing the engine oil more frequently
than shown in the Service Schedule.

Air cleaner
Replace the air cleaner more frequently than prescribed if
the car is mainly used on dusty roads.

Brake pads

The brake pads are subject to different use and wear, ac-
cording to conditions of use and to driving style. Have the
pad thickness checked at an Alfa Romeo Dealership as
soon as the front brake pad warning light comes on. As the
car is equipped with front brake pad wear sensors only,
check the rear pads when the front pads are replaced. Ac-
cording to the car use, the rear brake pads may not need to
be replaced immediately. We recommend in this case to
check them later.

Brake/clutch fluid

Brake fluid is hygroscopic, i.e. it absorbs moisture. To pre-
vent faulty braking, change the brake fluid every two years,
regardless of the mileage (see the Service Schedule).

PA497200000009
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Battery

Check the battery charge status, preferably at the beginning
of winter, to prevent the electrolyte from freezing. Perform
this check more frequently if the car is mainly used for short
trips or if permanent intake devices also running when the
key is removed are fitted, especially those fitted after mar-
ket.

Climate control system

To keep the system in perfect shape, simply turn it on every
fortnight - also in winter - and run the compressor for a few
minutes. Furthermore, we recommend having the system
checked before the summer, when the system will be used.

Dust/pollen filter (cars with climate control only)

Have the filter checked once a year, preferably at the be-
ginning of summer, by an Alfa Romeo Dealership. If the car
is frequently used in dusty or very polluted environments,
we recommend you have the filtering element checked
more frequently than shown in the Service Schedule. The
filter should be replaced in particular if decreased air intake
into the passenger compartment is noticed.

Anti-freeze

We recommend topping up with Climafluid Super Perma-
nent -40°C Alfa Romeo to preserve the protective features
of the mixture.

Rubber hoses

The rubber hoses in the brake, power steering, fuel feed
lines, etc. should be carefully checked at the frequency
shown in the Service Schedule.

Wheels

Periodically and before long trips, check the pressure of
each tyre, including the spare. Check pressure on cold
tyres.

Periodically check that the depth of the tread complies with
the minimum legal prescriptions. Periodically check that the
tyres are not cut, swollen or present irregular wear. If this is
s0, go to an Alfa Romeo Dealership.

If a tyre is punctured, stop immediately and replace it to
prevent damage to the tyre, the rim, the suspension and the
steering.

The factory fitted wheels (rims and tyres) are suited to the
features of the car and ensure maximum safety and comfort
in all normal conditions of use. Before replacing the rims or
tyre fitted on the car, check the allowed type table. How-
ever, attain to the rim-tyre coupling of the original fitting. Al-
ways fit new tyres. Avoid tyres from unknown sources.

9-1998



patelen = v

TECHNICAL DATA
Maintenance

MAINTENANCE
FOR 1970 c.c. ENGINE

CHANGING THE ENGINE OIL AND
FILTER

1. With the engine warm, remove the filler cap.
2. Withdraw the dipstick.

WARNING:

Engine oil is harmful to the skin: minimi-
se contact of the oil with the skin; if this
does occur wash with soap and water.

Y

- Raise the car.
1. Remove the drain plug and drain off all the oil into
a suitable recipient.

WARNING:
Be very careful when removing the drain
plug; the oil might be very hot.

A0

2\

i
S
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17 -+ 21 Nm
1.7 + 2.1 kgm

i
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WARNING:

Never discard the oil in the environment
as indiscriminate dumping causes pollu-
tion.

-47 -

1. Working from underneath the car with the appro--
priate wrench, release the oil filter and remove it.
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- Clean the drain plug and tighten it with the seal to -
the specified torque.

- Moisten the seal of the new filter and screw it on
tightening fully by hand.

- Lower the car.

- Replenish the engine with oil of the type and in the:
quantity specified.

- Check that the oil level is correct with the dipstick.

WARNING:

The oil level should be checked with the
car on level ground.

The oil level above the MAX mark car
cause the oil to evaporate and loss o.
pressure.

- Refit the filler cap, run the engine for appr. 2 minuter
at idle speed, turn off the engine and wait for a fet
minutes.

- Check the oil level and make sure there are no leak!

WARNING:

When refilling with oil, great care shou
be taken to prevent engine oil drippiti
into the alternator ventilation holes, .
this could seriously damage the alterr
tor and may cause fire.

10 - 1¢
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CHANGING THE TIMING GEAR BELT

- Set the car on a lift.

- Disconnect the battery (-) terminal.

- Remove the right front wheel and mud flap.

1. Working as illustrated on the guide pulley, slacken
the tension of the auxiliary components control belt
and remove it.

2. Slacken the four fastening screws and remove the

auxiliary components control belt.
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24 - 29 Nm
2.4 + 3.0 kgm
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1. Slacken the fastening screw and remove the auxi-
liary components control belt guide puliey.

2. Slacken the fastening screw and remove the auxi-
liary components belt tensioner.

3. Slacken the fastening screws and remove the
timing belts and counter-rotating shafts lower guard.

- Slacken the lower screws of the timing belts and
counter- rotating shafts upper guard.

mA AnTANNNNNNNN

1. Lower the car, slackening the remaining fastening
screws and remove the upper guard.

1. Slacken the tension of the counter-rotating shafts
belt loosening the nut fastening the corresponding
belt tensioner, then remove the belt.

1. Slacken the two fastening screws and remove the
counter- rotating shafts driving puiley.

10 - 1994
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1. Slacken the fastening screws and remove the cover
of the ignition coils.

2. Disconnect the electrical connections from the igni-
tion coils.

1. Slacken the fastening screws and remove the
ignition coils.

2. Slacken the fastening screws and remove the
ignition coils support bracket.

1. Slacken the fastening screws and remove the
cylinder head cover complete with seal.

PA497200000007

- Install tool no. 1.825.013.000 (C.6.0183) fitted with
dial gauge in the seat of the first cylinder spark plug.
- Turn the crankshatft in its direction of rotation, until
the piston of the 1st cylinder reaches the T.D.C. in the
bursting stroke.

1. Working on the timing belt tensioner slacken the
tension of the belt, then remove it.

1. Remove the camshaft caps illustrated and in their
place install templates no. 1.825.041.000 tightening
the fastening screws to a maximum torque of 10 Nm
(1 kgm) and ensuring correct coupling with the cams.
2. Slacken the four screws fastening the camshaft
pulley on the intake side.

3. Slacken the screw fastening the timing pulley on
the exhaust side with tools no. 1.822.146.000 and no.
1.822.156.000.

Reo Eszzj.éfooq 3
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—— 1.825.013.000
- [ 100+ 124 Nm
—(Cs.0183) -| % 0
(,/h )\\ < | 102+ 12.6 kgm [l

- Install a new timing belt proceeding as described in
GROUP 10 - ENGINE OVERHAULING paragraph
"Assembly of timing belt and checking timing".

4-1997
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- Install the counter-rotating shafts control belt procee-
ding as described in GROUP 10 - ENGINE OVER-
HAULING paragraph "Assembly of counter-rotating
shafts control belt and timing".

- Complete re-assembly reversing the sequence fol-
lowed for removal.

AUXILIARY COMPONENT BELT

The auxiliary components of the engine are driven by
a single Poly V belt.

This belt is tensioned by an automatic tensioner:
therefore checking the tension is unnecessary.

Replacement

- Set the car on a lift.
- Remove the right front wheel and mud flap.

- Check visually that the belt is intact and that it is free
of:

e cuts

e cracks

» material surface wear (smooth and shiny)

» dry or stiff parts (lack of adherence).

In the event of one of the above defects, change the
belt.

WARNING:

The contact of the belt with oil or solvents
can damage the elasticity of the actual
belt rubber and reduce its adherence.

PA497200000000
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1. Proceeding as illustrated on the guide pulley, slac-
ken the tension of the auxiliary components drive belt
and remove it.

- Install a new belt reversing the sequence followed
for removal.

CHANGING THE AIR CLEANER
CARTRIDGE

- Disconnect the battery (-) terminal.

1. Slacken the fastening clamp and disconnect the
corrugated sleeve from the air cleaner cover, then
move it to one side.

2. Disconnect the electrical connection from the air-
flow meter.

WARNING:

Any filter cleaning operation might dama-
ge it, thereby adversely affecting the cor-
rect operation of the engine.
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1. Loosen the fastening screws and remove the air
cleaner cover and flow meter.
2. Remove the filtering element.

V11177 >\ 1 ~
(é] N
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FUEL FILTER REPLACEMENT

NOTE: In '98 models with M1.5.5 injection, the
fuel filter is built into the fuel pump and cannot
be replaced.

- Position the vehicle on a shop jack and lift it.

1. Disconnect the fuel inlet pipe fitting from the fil-
ter.

2. Disconnect the fuel outlet pipe fitting from the
filter.

3. Loosen the fastening clip and remove the fuel
filter.

- Refit the new filter by reversing the removal se-
guence. Attain to the following precautions:

® replaces the copper fitting washers;

o refit the filter so that the arrow printed on it is di-
rected according to fuel flow.

PA497200000009

SPARK PLUG CHECK
AND REPLACEMENT

The standard fitted
spark plugs are of the
surface discharge type
with one tip and one o |

E
central  electrode. In ! E
order for this type of I <
spark plug to work @: 3
correctly, a certain

electrode gap is

required.

The spark plugs are positioned asymmetrically in
the firing chamber. Their size is different, as shown
in the following diagram.

LARGE CENTRAL SPARK PLUGS - M14
I I I I

L I | |
SMALL SIDE SPARK PLUGS - M10

NOTE: See specific paragraph for the type of
spark plugs to be used.

- When the engine is cold, remove the spark plugs.
Before removing, blow air in the respective seats to
remove impurities and dirt.

- Check cleanness and intactness of the ceramic
insulation. If required, replace the spark plugs.

IMPORTANT:

The use of spark plugs with different features
or dimensions with respect to prescriptions can
cause severe damage to the engine and effect
the level of harmful emission in exhaust.

IMPORTANT:

A dirty or burned spark plug is often the symp-
tom of a faulty engine feed system.

For example:

* Traces of carbon: incorrect mixture, air
cleaner very dirty.

¢ Oil stains: oil infiltration through the piston
gas rings.

¢ Ash: presence of aluminium material espe-
cially in the oil.

9-1998
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¢ Fuse electrodes: overheating due to unsuit-
able fuel, faulty tappets.

¢ High electrode wear: harmful additives in the
fuel or oil, knock, overheating.

¢ Eic.

- When refitting, lubricate the threading with engine
oil and torque the spark plugs as follows:

Central spark plugs 25+ 35 Nm
.\ (large) 2.5+ 3.6 kgm

Side spark plugs 10 + 12 Nm

(small) 1+1.2kgm

ENGINE COOLANT LEVEL CHECK
AND REPLACEMENT

Check

- Visually check whether the coolant level in the
expansion reservoir is included between the MIN
and MAX marks.

Replacement

- Position the vehicle on a shop jack.
- Loosen and remove the expansion reservoir cap.

IMPORTANT:
Never remove the expansion reservoir
cap when the engine is hot!

PA497200000000
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- Lift the vehicle.

1. Drain the coolant by disconnecting the radiator
outlet sleeve. Collect the coolant in a suitable con-
tainer.

IMPORTANT:

The anti-freeze mixture used for engine
cooling is a hazard for paintwork:
avoid all contacts with painted parts.

. W\ i
2 Nl

| II
\

L/
N_AAA

S D

-‘ Jm )b" A

/

0 =

- Reconnect the radiator sleeve and all the discon-
nected pipes. Check clip torque.

- Refill with fluid of the prescribed and amount to
reach the MAX mark on the expansion reservoir.

- Start the engine at take it to running temperature
so to open the thermostat and bleed the residual air
from the circuit.

- When the engine is cold, top-up to the MAX mark
on the expansion reservoir.

- Close the expansion reservoir pressurised cap.

IMPORTANT:

Do not mix anti-freeze fluids of differ-
ent type and make!

Do not use anti-rust additives: they
may not be compatible with the anti-
freeze used!

10 - 1994
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MAINTENANCE
FOR 2929 c.c. ENGINE

CHANGING THE ENGINE OIL AND
FILTER

1. With the engine warm, remove the filler cap.
2. Withdraw the dipstick.

WARNING:

Engine oil is harmful to the skin: minimi-
se contact of the oil with the skin; if this
does occur, wash with soap and water.

- Raise the car.
1. Remove the drain plug and drain off all the oil into
a suitable recipient.

WARNING:
Be very careful when removing the drain
plug; the oil might be very hot.

64 - 79 Nm
6.5 + 8.0 kgm

DA Aa72N0000000
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WARNING:

Never discard the oil in the environment,
as indiscriminate dumping causes pollu-
tion.

1. Working from underneath the car with the appro-
priate wrench, release the oil filter and remove it.

L

©
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- Clean the drain plug and tighten it with the seal to
the specified torque.

- Moisten the seal of the new filter with oil and screw
it on tightening fully by hand.

- Lower the car.

- Replenish the engine with oil of the type and in the
quantity specified.

- Check that the oil level is correct with the dipstick.

WARNING: _
The oil level should be checked with the
car on level ground.

The oil level above the MAX mark can
cause the oil to evaporate and loss ot
pressure.

- Refit the filler cap, run the engine for appr. 2 minutes
at idle speed, turn off the engine and wait for a fev
minutes.

- Check the oil level and make sure there are no leaks

WARNING: ,
When topping up the oil take care not 1
accidentally drip engine oil into the alte
nator ventilation slits which could caus
serious damage and the hazard of fire.:

10-19
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CHECKING AND ADJUSTING THE 1. Slacken the fastening screws and remove the
VALVE CLEARANCE timing belt cover.

- Remove the intake box (see specific paragraph).
1. Slacken the four fastening screws and remove the
left- hand cylinder head.

1. Slacken the fastening screws and remove the
intake manifolds.

1. Slacken the fastening screws and remove the
timing gear covers from the cylinder heads.

N5 i
1. Disconnect the connections of the timing sensor : T \Y
(1a) knock sensor (1b) and rpm and timing sensor C A1 ‘ = &
\
N

(1c), then move the wiring to one side.

IS —

- Withdraw the oil from the wells and put it in the sump.
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1. With the engine cold, check that the clearance
between the lowered radius of the cams and the
crown of the cups is within the specified limits.

»f lg Valve clearance 0.475 < 0.500 mm

" on intake side "Ga"

Valve clearance on

exhaust side "Gs" | 0-22° + 0.250 mm

NOTE: To measure the in-
take valve clearance use
thickness gauge no.
1.825.018.000 (C.6.0197).

- Ifthe valve clearance is not within the specified limits,
adjust as described below. »

Intake valve clearance adjustment

1. Turn the crankshaft until the notches etched on the
camshafts coincides with those on the corresponding
caps.

PA497200000006 -565-

- Remove the right front wheel and mud flap.
- Slacken the fastening screws and remove the timing

~ belt tensioner guard.

1. Check the alignment of the notch on the phonic
wheel with the reference pin on the front crankcase
cover.

1. Slacken the screws fastening the pulley to the
support hub.

2. Levering with tool no. 1.822.151.000 complete with
tool no. 1.822.146.000, release and remove the hub

fastening nut.
;_;4 -
=
m@»ﬁ‘

71.822.151.000\)

13 + 16 Nm
1.3 +1.6 kgm

- Slacken and remove the screws fastening the timing
pulley to the hub slackened previously.

9- 1996
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1. Install tool no. 1.820.232.000 on the timing pulley
screwing the three screws to the support hub.

2. Tighten the nut of tool no. 1.820.232.000 and
locking the pulley with tools no. 1.822.151.000 and
no. 1.822.146.000, move the pulley and hub forwards
until they are released from the camshaft.

€9
2 D ‘\
N \b%\ e
W,
1.822.151.000

\¥@
-2 2% )
i 1.822.146.000
\\/‘/ AN /
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- Slacken the fastening nuts and remove the camshaft
caps.

1. Remove the camshaft raising it from the rear.

2. Remove a cup and the corresponding valve clear-
ance adjustment cap.

1. Measure the thickness
of the caps with the spe-
cific dial gauge no.
1.824.034.000 then, ac-
cording to the difference
with respect to the values
measured previously,
choose from set no.
1.820.150.000 (R.9.0001)
the suitable ones to re-
store the correct clearance
of each valve.

PA497200000000 : -56 -

- Fit the new cap and the valve cup after lubricating
with engine oil.

- Proceed in the same way for the remaining pairs of
cups and caps.

1. Remove the centre part of tool no 1.820.232.000.
2. Assemble the camshaft checking through the hole
of the tool that the key is positioned correctly.

- Push the timing gear driving pulley into the initial
assembly position, then remove tool no.
1.820.232.000.

3. Tighten to the specified torque the three pulley
fastening screws and the hub fastening screw lever-
ing with tools no. 1.822.151.000 and no.
1.822.146.000.

4. Fit the camshaft caps and tighten the fastening nuts
to the specified torque.

) 13 +16 Nm Z
‘\ 13-16kgm |’
— =

=1.822.151.000~
¥ 1.822.146.000 %

16 + 18 Nm
1.6 - 1.8 kgm

Adjusting exhaust
valve clearance

1. Using tool no. 1.822.016.000 (A.5.0220) slacken
the locknut of the adjustment screw working on the
intermediate
lever of the tool.
2. Still using the
same tool, act on
the adjustment
screw until the
specified valve
clearance is ob-
tained.

- Tighten the lock-
nut and check the
valve clearance
again.

1.822.016.000
(A.5.0220)

15+18 Nm
1.5+ 1.8 kgm
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- Before refitting, position the camshafts correctly as
follows:

1. Install tool no. 1.825.013.000 (C.6.0183), fitted with
dial gauge, in the seat of the 1st cylinder park plug.

- Turn the crankshaft until the piston of the 1st cylinder
is at the T.D.C. in the bursting stroke.

2. Check the alignment of the notches on the cam-
shafts with those on the corresponding caps.

1.825.013.000
1 (C.6.0183)

NG L= DX
S NSV T A

1. Check the alignment of the notch on the phonic
wheel with the reference pin on the front crankcase
cover.

- Complete re-assembly reversing the sequence fol-
lowed for removal.

DA AQ72000N00000

CHANGING THE TIMING BELT

- Proceed as described in "CHECKING AND ADJU-
STING VALVE CLEARANCES" up to removal of the
timing gear covers from the cylinder heads.

- Remove the right front wheel and mud flap.

- Raise the car, slacken the fastening screws and
remove the timing belt tensioner guard.

- Remove the conditioner compressor drive belt and
the alternator-water pump drive belt (see specific
paragraphs).

1. Slacken the fastening screws and remove the water
pump pulley.

2. Slacken the two screws and remove the timing belt
lower cover.

3. Slacken the fastening screws, then remove the rpm
and timing sensor complete with support.

o B ¥
".'I".rll'.- .,‘l" f—1-

—_—

/////,
3

4+-5Nm
0.4 - 0.5 kgm

1. Lower the car and turn the crankshaft until the
notches on the camshafts coincide with those on the
corresponding caps.

2
=
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1. Raise the car and check the alignment of the notch
on the phonic wheel with the reference pin on the front
crankcase cover.

1. Slacken the two nuts fastening the timing belt
tensioner, then position the latter in the slack belt
position: stud "a" as illustrated, then tighten the two
belt tensioner fastening nuts locking them lightly.

- Lower the car, then remove the timing belt from the
pulleys.

- Raise the car and remove the timing belt.

- Install a new belt on the pulleys starting from the
driving pulley and continue counter-clockwise.

1. Slacken the two belt tensioner fastening nuts.

2. Insertthe 10 mm square of tensioning lever "b" (3/8"
ratchet) in the hole of the belt tensioner, then turn it
counter-clockwise so that the pointer moves 2 + 3mm
with respect to the notch "d", then turn clockwise until

PA497200000000

- 58 -

they coincide; tighten the two belt tensioner fastening
nuts without locking them.

- Turn the crankshaft twice in its normal direction of
rotation until the piston of the 1st cylinder reaches the
T.D.C. in the bursting stroke, checking that the timing
references coincide.

- Check that the pointer "c" coincides with notch "d"
and tighten the two belt tensioner fastening nuts to the
specified torque.

- Remove the tensioning lever "b" from the belt ten-
sioner.

19 - 23 Nm
1.9 - 2.3 kgm

o)

AUXILIARY COMPONENT BELTS

1. Conditioner compressor driving belt
2. Power steering pump driving belt
3. Alternator water pump driving belt

10 - 1994
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When ckecking the belt tension, also check that the
actual belt is intact and for:

e cuts

e cracks

e material surface wear (smooth and shiny)

o dried or stiff parts (lack of adherence)

If one of the above defects is found, change the belt.

WARNING:

The contact of the belts with oil or sol-
vents can damage the elasticity of the
actual belt rubber and reduce its adhe-
rence.

Conditioner compressor drive belt
Checking and tensioning

- Set the car on a lift and raise it.
1. Proceeding as illustrated, measure the tension of
the belt using tool no. 1.824.018.000 (C.2.0131).

1.824.018.000
(C.2.0131)

- Check that the values measured using the special
tool are within the specified limits.

Tensioning of conditioner compressor
Poly-V drive belt

At assembly 630 +~ 800 N

Retensioning 360 + 520 N

NOTE: The belt should be tensioned after a brief
running-in period, as follows:

- bring the engine to normal operating temperatu-
re; :

PA497200000000
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- turn off the engine and wait for it to cool down;
- retension the belt to the specified value.

- If the belt tensioning values are incorrect, proceed
as follows:

1. Slacken the two screws fastening the belt tensioner
guide.

2. Slacken the locknut, then turn the micrometric
tensioner screw until the specified belt tension is
obtained.

- Tighten the micrometric tensioner locknut and the
two screws fastening the belt tensioner.

- To replace the conditioner compressor drive belt,
adapt the above-mentioned procedure appropropria-
tely. )

Power steering drive belt
Checking and tensioning

- Set the car on a lift and raise it.
1. Proceeding as illustrated, measure the tension of
the belt using tool no. 1.824.018.000 (C.2.0131).

7 D))

1.824.018.000
(C.2.0131)

Ay /AN
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- Check that the values measured using the special
tool are within the specified limits.

Tensioning of power steering pump
Poly-V drive belt

At assembly

420 - 550 N
240+ 360 N

Retensioning

NOTE: The belt may be retensioned after a brief
running-in period, as follows:

- bring the engine to normal operating temperatu-
re;

- turn off the engine and wait for it to cool down;
- retension the belt to the specified value.

- If the belt tensioning values are incorrect, proceed .

as follows:

1. Working from the engine compartment, slacken the
three screws fastening the power steering pump sup-
port bracket.

2. Slacken the locknut, then turn the micrometric
tensioner screw until the specified belt tension is
obtained.

- Tighten the micrometric belt tensioner locknut and
the three screws fastening the power steering pump
support bracket.

1.824.018.000
(C.2.0131) \
- K \

o
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- Check that the values measured using the special
tool are within the specified limits.

Tensioning of alternator - water pump
Poly-V drive belt

At assembly

520 + 670N
300 + 450 N

Retensioning

NOTE: The belt may be retensioned after a brief
running-in period, as follows:

- bring the engine to normal operating temperatu-
re;

- turn off the engine and wait for it to cool down;
- retension the belt to the specified value.

- If the belt tensioning values are incorrect, proceed
as follows:

1. Slacken the two bolts fastening the alternator to the
support brackets.

2. Slacken the locknut, then turn the micrometric
tensioner screw until the specified belt tension is
obtained.

- Tighten the micrometric belt tensioner locknut and
the two bolts fastening the alternator.

- To change the power steering pump drive belt, adapt
the above-mentioned procedure appropriately.

Alternator - water pump drive belt

Checking and tensioning

- Set the car on a lift and raise it.
1. Proceeding as illustrated, measure the tension of
the belt using tool no. 1.824.018.000 (C.2.0131).

PA497200000000

- To change the alternator - water pump drive belt,
adapt the above-mentioned procedure appropriately.
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CHANGING THE AIR CLEANER
CARTRIDGE

WARNING:

Any filter cleaning operation might dama-
ge it, thereby adversely affecting the cor-
rect operation of the engine.

- Disconnect the battery (-) terminal.

1. Slacken the fastening clamp and disconnect the
corrugated sleeve from the air cleaner cover, then
move it to one side.

2. Disconnect the electrical connection from the air-
flow meter.

=N

A AL
X7

1. Slacken the fastening clamps and remove the air
cleaner cover complete with air-flow meter.
2. Remove the filtering element.

==
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CHANGING THE FUEL FILTER

- Set the car on a lift and raise it.
1. Disconnect the fuel inlet hose connection from the
filter.

PA497200000000
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2. Disconnect the fuel outlet hose connection from the
filter.
3. Slacken the fastening clamp and remove the fuel
filter.

- Install the new filter reversing the sequence followed
for removal and taking care to:

e change the copper gaskets of the connections;

e assemble the filter with the arrow stamped on it
pointing in the direction of the flow of fuel.

CHECKING AND CHANGING
SPARK PLUGS

The standard spark plugs are of the surface discharge
type with one point and a centre electrode.

In order to operate correctly, the gap between the
peripheral points and the centre electrode must be *
correct. :

===

T 0.31 + 0.41 mm
Y |
/ | \
| \
\ /
\ //
Spark plugs LODGE 25 HL
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- With the engine cold, remove the spark plugs, firstly
blowing inside the spark plug openings to remove any
impurities and traces of dirt.

- Check the spark plugs for dirt and the ceramic
insulation for breaks. In this case replace the spark

plugs.

WARNING:

The use of spark plugs with different charac-
teristics or sizes than those specified can cause
serious damage to the engine and change the
level of harmful emission at the exhaust.

WARNING:

A dirty or worn out spark plug is often the sign of
a failure in the engine supply system.

For example:

e Traces of carbon dust: incorrect mixture, air
cleaner very dirty.

* Spots of oil: oil leaking‘from the piston rings.

e Formation of ash: presence of aluminium mate-
rials, contained in the oil.

e Burnt electrodes: overheating due to unsuitable
fuel, defects in the valves.

* High electrode wear: harmful additives in the fuel
or in the oil, pinging in the cylinder head.

e Etc.

- When installing, lubricate the thread with engine oil
and tighten the spark plugs to the following torque:

‘) 25 = 34 Nm
« 2.5+ 3.5 kgm

CHECKING THE LEVEL AND
CHANGING THE ENGINE
COOLANT FLUID

Checking

- With the engine cold, check that the level in the
coolant in the header tank is between the MIN and
MAX marks.

PA497200000000

Draining and replenishing

- Set the car on a lift.
- Slacken and remove the header tank plug.

1. Raise the car, slacken the radiator outlet hose and
drain the coolant into a suitable recipient.

WARNING:
Absolutely never remove the header tank
plug when the engine is hot!

WARNING:

The anti-freeze mixture used as coolant
can harm the paintwork: therefore avoid
any contact with painted components.

- Reconnect the sleeve to the radiator and any discon-
nected pipes, checking that all the clamps are firmly
tightened.

- Fill the header tank to the MAX mark with fluid of the
specified type and quantity.

- Start the engine and bring it to normal operating
temperature so that the thermostat opens to release
the amount of residual air in the circuit.

- With the engine cold, top up to the MAX mark on the
header tank.

- Retighten the pressurised cap on the header tank.

WARNING:

It is unwise to mix anti-freeze fluids of
different types or brands!

Never use antirust additives: they might
not be compatible with the anti-freeze in
use!
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MAINTENANCE OF
MECHANICAL UNITS

CHANGING THE BRAKE -
CLUTCH FLUID

- Set the car on a lift.

1. Connect a hose to the clutch control cylinder relief
screw, slacken the screw, and pumping on the pedal,
drain the fluid into a suitable recipient.

- Raise the car and, if necessary, remove the wheels.
1. Connect a hose to the relief screws on the brake
calipers.

2. Slacken the relief screws and, pumping on the
pedal, drain the fluid into a suitable recipient.

=
=

N\

- Refill the brake - clutch system with the specified
fluid.

- Bleed the clutch hydraulic system keeping the hose
connected to the relief screw on the cylinder and the
opposite end dipped in a recipient containing the
same fluid as the circuit.

- Loosen the relief screw and at the same time press
the clutch pedal letting it return slowly: repeat this
operation until all the airtrapped in the circuithas been
eliminated.

- With the pedal fully depressed, tighten the relief
screw and remove the hose.

When relieving the air from the circuit always keep
the level of the fluid in the reservoir above the
“MIN" mark.

Do not re-use the hydraulic fluid drained during
the air relieving procedure. Brake/clutch fluid can
harm the paintwork.

- Relieve the air from the braking system as described
in GROUP 33 - Brakes.

- Top up the level of the fluid in the reservoir and refit
the cap.

- Check that the clutch disengages and the gears
engage correctly and that the braking system is in
efficient conditions.

CHECKING THE LEVEL

AND CHANGING
GEARBOX/DIFERENTIAL OIL
Specific for 1970 c.c.

Checking the oil level

- Set the car on a lift.

1. Disconnect and unscrew the reversing light switch
and check that the level. of the oil reaches the lower
edge of the filler hole.

2. If necessary, remove the filler cap and top up.

- Refit the filler cap and the switch.

- Reconnect the electrical connection.

‘) 4:6Nm -~ 30 + 48 Nm
A 0.4+0.6kgm \ / / /- 3.1+4.9 kgm
PA497200000000 -63- 10 - 1994
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Maintenance

Changing the oil

- Set the car on a lift.
1. Remove the filler cap (1a), the reversing light switch
(1b) and the drain cap (1c).

7

/1 ]\
3048 Nm

3.1 - 4.9 kgm

30 +48 Nm
3.1 -4.9 kgm

- Allow the oil to drain off completely.

- Clean the drain cap and screw it back on.

- Fill with oil of the specified type and quantity, through
the filler hole.

- When the correct level has been reached (see
previous paragraph) screw the filler cap and reversing
light switch back on and reconnect the electrical con-
nection.

Specific for 2959 c.c.
Checking the oil level

1. With the engine cold remove the gearbox/differen-
tial oil dipstick. Clean the dipstick with a lintfree cloth
and insert it completely in its housing.

- Remove the dipstick again and check that the oil
level coincides with the reference on the dipstick.

- If necessary fill with oil of the specified type to the
correct level.

- Insert the dipstick completely in its housing.

PA497200000000
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Changing the oil

- Set the car on a lift.

1. Remove the oil dipstick.

2. Raise the car and slacken the differential drain cap.
3. Remove the gearbox drain cap and allow the oil to
drain off completely.

- Clean the caps and refit them.

- Fill with oil of the type and quantity specified, through
the dipstick hole.

- Check that the correct level has been reached (see
previous paragraph) and refit the dipstick.

v

-64 -

19 - 30 Nm
1.9 + 3.1 kgm

10 - 1994



- Fptelen = (G

TECHNICAL DATA 00
Maintenance

CHECKING THE HANDBRAKE
STROKE

1. Move the control lever to the third - fourth click on
the toothed sector, with the lever in this position check
that the wheels are locked.

2. If not, tighten the adjustment screw until the wheels
are locked.

!
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- Exerting a force of appr. 30 kg on the control lever
check that there are 3 clicks on the toothed sector.

- Check the wheels are free when the lever is in the
rest position.

-
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CHECKING THE POWER
STEERING OIL LEVEL

- With the engine stationary, clean the power steering
tank cover and the areas surrounding it.

1. Disconnect the breather pipe from the cover on the
tank.

2. Remove the cover checking that the level reaches
the upper notch on the dipstick.

2 Z\_

&
/

- If necessary top up with the specified oil proceeding
as follows:

e Start the engine and wait for the level of the oil in the
tank to stabilize.

¢ With the engine running, turn the steering wheel
completely to the right and left a few times.

e Top up to the "MAX" level then refit the cover and
insert the breather pipe.

10 - 1994
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Removal/Refitting

10

DESCRIPTION

The information and illustrations given below enable
the rapid removal of the power unit from its housing
and its subsequent refitting.

Dis-assembly of the single components on the bench
is described in the volume "ENGINE OVERHAU-
LING".

The following procedure may be used only in part
according to requirements.

For further information and details, refer to the chap-
ters concerning the components or specific groups.

REMOVAL

- Set the car on a two-column lift.

- Disconnect the battery (-) terminal.

- Remove the front wheels and mud flaps.

1. Raise the car and drain the coolant fluid disconnec-
ting the radiator outlet sleeve.

2. Slacken the clamp fastening the air intake sleeve
to the air cleaner box.

1. Lower the car and disconnect the electrical connec-
tion from the intaken air temperature sensor.

2. Disconnect the electrical connection from the air- -
flow meter.

3. Disconnect the electrical connection from the con-
stant idle speed actuator.

4. Disconnect the oil vapour recirculation pipe from
the corrugated sleeve.
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1. Slacken the clamp, back off the fastening screws
and remove the air cleaner cover complete with air-
flow meter and corrugated sleeve.

2. Remove the filtering element.

2. Disconnect the electrical connection from the coo-
lant temperature gauge transmitter and max. tempe-
rature warning light contact, then move aside the
wiring.

1. Slacken the fastening clamp and remove the air
cleaner box.

2. Slacken the screws fastening the air cleaner sup-
port bracket, then remove it.

1. Disconnect the electrical connection from the coo-
lant temperature sensor (NTC).

PA497200000000

1. Disconnect the electrical connection from the spee-
dometer sensor.

2. Disconnect the electrical connection from the rever-
sing gear sensor.

1. Slacken the fastening screws and remove the
ignition coils cover.
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Removal/Refitting

1. Disconnect the electrical connections from the igni-
tion coils and move the wiring to one side.

1. From the thermostatic cup disconnect the coolant
delivery sleeve to the radiator. :

2. From the coolant return manifold to the pump
disconnect the return sleeve from the radiator and the
system supply pipe leading from the header tank.

3. Disconnect the two coolant delivery and return
pipes to the heater from the climate control system.
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1. Disconnect the two coolant inlet and outlet pipes
from the throttle body.

2. Disconnect the accelerator cable from the throttle
body.

- Disconnect the servobrake vacuum takeoff pipe.

3. Disconnect the electrical connection from the throt-
tle potentiometer.

4. Disconnect the electrical connection from the
E.G.R. modulation solenoid valve.

e

<

PA497200000000

1. Disconnect the earth cable from the cylinder head.
2. Disconnect the electrical connections from the in-
jectors.

3. Disconnect the electrical connection from the timing
variator and move the wiring to one side.

1. Disconnect the rpm and timing sensor connection.
2. Disconnect the timing sensor connection.

3. Disconnect the pinging sensor connection.

4. Disconnect the stay rod from the support on the
engine.

5. Disconnect the fuel inlet and outlet pipes from the
distributor manifold.
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1. Open the control box and disconnect the electrical
connection of the starter motor.
2. Disconnect the electrical connections of the lambda

sensor.
3. Disconnect the electrical connection of the mini-
mum engine oil pressure warning light sensor.

1. From the intake box disconnect the fuel vapour
recirculation pipe.

- Empty the power steering tank using a suitable
syringe.

2. Disconnect the oil inlet and delivery pipes from the
power steering pump.

1. Slacken the two screws and the nut, then move the
clutch control cylinder to one side disconnecting the
associated piping.

PA497200000000

1. Disconnect the intermediate electrical connection
of the air conditioner compressor.

2. Slacken the two upper screws fastening the condi-
tioner compressor.

- Slacken the fastening screws and remove the upper
radiator crossmember.
1. Disconnect the electrical connections from the coo-
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1. Slacken the fastening screws and remove the

1. Raise the car and working as illustrated on the
guide pulley, slacken the tension of the auxiliary com-
ponents drive belt and remove it.

1. Disconnect the earth braid from the gearbox.
2. Slacken the fastening bolts and disconnect the axle
shafts.

1. Slacken the fastening nuts and disconnect the
gearshift control rods.

1. Slacken the two lower screws fastening the condi-
tioner compressor, then, without disconnecting the
piping, fasten it to one side so that it does not hinder
the following operations.

1. Remove the reinforcement brackets.

2. Remove the front section of the exhaust pipe com-
plete with lambda probe after slacken the associated
clamps.

PA497200000000
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1. Slacken the fastening screws and remove the lower
radiator crossmember after freeing the pipes from the
fastening clamps on the crossmember itself.

2. Slacken the fastening clamps and remove the air
intake elbow.

1. Position a hydraulic jack complete with tool no.
1.820.225.000 and no. 1.820.623.000.

=
1.820.225.000

1. Slacken the fastening screws and remove the rear
power unit support.

1. Slacken the screws fastening the power unit sup-
ports to the body on the gearbox side and camshaft
side.

2. Slightly lower the power unit, then slacken the
fastening screws and remove the gearbox side sup-
port.

3. Lower the hydraulic jack and remove the power unit
from the engine compartment.

WARNING:
The hydraulic jack must have a capacity of at least
1000 kg.

- Support the power unit with a hydraulic hoist as well
as with the hydraulic jack used for removal.

WARNING:
For moving the power unit, use a hydraulic hoist
after freeing it from the hydraulic jack.

- Release the power unit from the support tools, then

set it on a special work bench.
1. Slacken the starter motor fastening screws.

ZiN
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1. Slacken the fastening screws and nuts and remove
the gearbox and differential unit.

2. Remove the heat exchanger coolant return and
delivery pipes.

1. Slacken the three fastening screws and remove the
intermediate shaft.

2. Remove the dust guard ring.

3. Retrieve the lower flywheel cover.

i

- Release the starter motor from the electric cables,
then remove it.
1. Slacken the fastening screws and remove the

pressure plate and clutch plate.
e <

PA497200000000

1. Slacken the screw fastening the belt tensioner to
loosen the tension on the auxiliary components drive
belt, then prise and remove the belt.

2. Back off the fastening screw completely and remo-
ve the belt tensioner.

1. Slacken the two fastening bolts and remove the
alternator.

2. Slacken the fastening screw and remove the auxi-
liary components drive belt guide pulley.

10 - 1994
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1. Using a 3/8" Allen wrench as counter-torque, slac-
ken the three fastening screws and remove the power
steering pump pulley.
2. Slacken the three fastening screws and remove the
power steering pump.

1. Slacken the fastening screws and remove the
power steering pump support and alternator complete
of air intake box.
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1. Slacken the fastening screws and remove the
pinging sensor from the crankcase.

2. Slacken and remove the minimum oil pressure
sensor from the crankcase.

25 +31 Nm
2.5+ 3.2 kgm

1. Slacken the four fastening screws and remove the
conditioner compressor.
2. Slacken the five fastening screws and remove the

REFITTING

Reverse the sequence followed for removing opera-
tions adhering to the following instructions:

- Prepare the engine compartment to receive the
power unit assembly, positioning all the electrical
cables, pipes, etc. so that they do not interfere with
assembly operations.

WARNING:
Make sure that the support points of the power
unit have been fastened correctly.

- Upon completion of assembly operations, check that
the belts are tensioned correctly, refill the various
systems as specified (see GROUP 00).

- Carry out all the necessary checks and adjustments
(see GROUP 00).

10 - 1994
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GUARD UNDER ENGINE
REMOVING/REFITTING

- Set the car on a lift and raise it.
1. Remove the plastic buttons, slacken the fastening
screws and remove the guard under the engine.

WHEELHOUSE GUARDS
REMOVING/REFITTING

- Set the car on a lift and raise it.

- Turn the left wheel just enough to gain access to the
left guard.

1. Slacken the fastenings and remove the left wheel-
house guard.

- Carry out the same procedure for removing/refitting
the right guard.

PA497200000006
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CYLINDER HEAD
REMOVAL/REFITTING

- Proceed as described in the first steps of the
procedure described in the paragraph "Engine -
Removal/Refitting" up to removal of the air clea-
ner box.

1. Slacken the fastening screws and remove the
ignition coils cover.

1. Disconnect the electrical connections from the igni-
tion coils.

2. Disconnect the electrical connection from the coo-
lant temperature sensor.

3. Disconnect the electrical connection from the engi-
ne coolant temperature gauge transmitter and maxi-
mum temperature warning light contact.

S

1. Disconnect the coolant delivery sleeve to the radia-
tor from the thermostatic cup.

2. From the coolant return duct to the pump, discon-
nect the return sleeve from the radiator and the deli-
very pipe leading from the header tank.

3. Disconnect the two climate control heater coolant
return and delivery pipes. :

4. From the thermostatic cup disconnect the coolan

delivery pipe to the heat exchanger for the engine
lubrication circuit.

PA497200000000
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1. Disconnect the earth cable from the cylinder head.
2. Disconnect the electrical connections from the in-
jectors.

3. Disconnect the electrical connection from the timing
variator and move the associated wiring to one side.

1. Disconnect the connection from the rpm and timing
sensor.

2. Disconnect the connection from the timing sensor.
3. Disconnect the connection from the pinging sensor.
4. Remove the engine stay rod.

5. Disconnect the fuel inlet and outlet pipes from the
distributor manifold.

6. Disconnect the fuel vapour recirculation pipe.
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1. Disconnect the intermediate electrical connection
from the air conditioning system compressor.
2. Slacken the engine oil dipstick fastening screw.

1. Raise the car and slacken the bolts fastening the
front section of the exhaust pipe to the manifolds.
2. Slacken the screws fastening the exhaust manifold

1. Working as illustrated on the guide pulley, loosen
the tension of the auxiliary components drive belt and
prise it off.

2. Slacken the four fastening screws and remove the
auxiliary components drive pulley.

24 - 29 Nm
2.4 - 3.0 kgm

1. Slacken the fastening screw and remove the auxi-
liary components drive belt guide pulley.

support bracket to the crankcase.
B

1. Slacken the two screws fastening the coolant deli-
very pipe to the heat exchanger. '
2. Disconnect the coolant outlet pipe from the heat
exchanger.

1. Slacken the fastening screws and remove the lower
cover of the timing belts and counter-rotating shafts.
NOTE: To gain access to the rear screw, turn the
belt tensioner as illustrated.

@
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- Slacken the lower screws of the upper cover for the
timing gear and counter-rotating shafts drive belts.

1. Lower the car, slacken the remaining fastening
screws and remove the upper cover.

1. Working on the timing gear belt tensioner, loosen
the tension of the belt, then prise it off the camshaft
driving pulleys.

21 +26 Nm
2.1 +2.7 kgm

1. Slacken the fastening screws and remove the two
timing gear belt side covers.

- Remove the bracket connecting the cylinder head to
the engine stay rod support.

1. Raise the car and slacken the two screws fastening
the support to the intake box.

- Disconnect the vacuum takeoff pipe from the servo-
brake.

1. Disconnect the accelerator cable from the throttle
body.

1. Slacken the fastening screws and remove the
ignition coils.

2. Slacken the fastening screws and remove the
ignition coils support bracket.

PA497200000000
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- Disconnect the oil vapour recovery pipe from the
cylinder head.

1. Slacken the fastening screws and remove the
cylinder head cover complete with gasket.

J
&

o8

™ /

0308/

1. Slacken the cylinder head fastening screws and

remove it.
2. Remove the gasket.

e,
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- Strip down the cylinder head and overhaul as descri-
bed in the volume "Overhauling - Engines".

Re-assemble the cylinder head reversing the sequen-
ce described for removal and following the instruc-
tions given below.

- Turn the crankshaft to move the pistons of the 1st
and 4th cylinder to the T.D.C.

- Position a new gasket on the cylinder head.

NOTE: The cylinder head gasket is in aramidic
fibre and cylinder head retightening is unneces-
sary throughout the life of the engine.

PA497200000000

WARNING: Before assembly, accurately clean the
cylinder head and crankcase surfaces.

- Assemble the complete cylinder head on the
crankcase.

- Tighten the cylinder head fastening screws as de-
scribed below and bearing in mind that, for each step,
the tightening sequence is the one illustrated.

Tightening procedure

Set in all the screws to a torque of: |20 Nm (2.0 kg)

Tighten the screws to the preliminary

torque of: 40 Nm (4.1 kg)

Turn all the screws with an angle of:|90° + 90° + 90°

- For angle tightening use graduated disk no.
1.820.277.000 as illustrated.

I
T 3

1.820.277.000

o
%lw

For re-assembly of the timing gear drive belt and
timing and for assembly of the auxiliary compo-
nents drive belt see GROUP 00.

10 - 1994
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OIL SUMP
REMOVAL/REFITTING

- Set the car on a lift.

- Drain the engine oil (see GROUP 00).

- Remove the right front wheel and mud flap.

1. Raise the car and working as illustrated on the belt
tensioner, loosen the tension of the auxiliary compo-
nents drive belt prise it off.

2. Slacken the four fastening screws and remove the
auxiliary components drive pulley.

~

24 - 29 Nm
2.4 - 3.0 kgm

1. Slacken the fastening screw and remove the auxi-
liary components drive belt guide pulley.

2. Slacken the fastening screws and remove the lower
cover of the timing gear and counter-rotating shaft
belts.

NOTE: To gain access to the rear screw, turn the
belt tensioner as illustrated.

- Slacken the lower screws of the upper cover of the
timing gear and counter-rotating shaft belts.

1. Lower the car, slacken the remaining fastening
screws and remove the upper cover.

PA497200000000
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- Remove the front section of the exhaust pipe.

- Position a hydraulic jack under the gearbox.

1. Slacken the fastening screws and remove the
power unit rear support.

2. Slacken the screws fastening the gearbox to the oil
sump.

1. Slacken the oil sump fastening screws using tool
no. 1.822.144.000 and no. 1.822.145.000 for those to

BRI
\\\
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R

Sl \= (O
[

1.822.144.000
1.822.145.000

13 +16 Nm
1.3 + 1.6 kgm
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1. Lower the hydraulic jack as required and remove
the oil sump.

NOTE: if difficulty is encountered in removing the
oil sump, slacken the fastening screws (1) of the

suction device.

S=— O
L

©
&,/@/F

~

1. Slacken the fastening screws and remove the
suction device.
- Remove the seal.

L

S

PA497200000000
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CHANGING THE CRANKSHAFT
FRONT OIL SEAL

- Set the car on a lift.

- Disconnect the battery (-) terminal.

- Remove the right front wheel and mud flap.

1. Raise the car and working as illustrated on the belt
tensioner, loosen the tension of the auxiliary compo-
nents drive belt prise it off.

2. Slacken the four fastening screws and remove the

auxiliary components drive pulley.

2O
& O

0

7

/ 2
)

24 - 29 Nm
2.4 - 3.0 kgm

1. Slacken the fastening screw and remove the belt
tensioner.

2. Slacken the fastening screw and remove the auxi-
liary components drive belt guide pulley.

3. Slacken the fastening screws and remove the lower
cover of the timing gear and counter-rotating shaft
drive belts.

- Slacken the lower screws of the upper cover of the
timing gear and counter-rotating shaft drive belts.

10 - 1994
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1. Lower the car, slacken the fastening screws and
remove the upper cover.

pipes.

1. Slacken the fastening screws and remove the
ignition coils cover.
2. Disconnect the electrical connections from the igni-

tion caoils.

1. Slacken the fastening screws and remove the
ignition coils.

2. Slacken the fastening screws and remove the
ignition coils support bracket.

1. Slacken the fastening screws and remove the
cylinder head cover complete with gasket.

SN T 4
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1. Loosen the tension of the counter-rotating shaft belt
slackening the fastening nut of the corresponding belt

tensioner, then prise and remove the belt.

PA497200000000
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1. Slacken the two fastening screws and remove the
counter-rotating shaft belt driving pulley.

7

1. Working on the timing gear belt tensioner, loosen
the tension of the belt, then prise it off.

Solution for engines before change

1. Using tool no. 1.820.617.000 as counter torque,
slacken the screw (lefthand) fastening the timing gear
belt drive pulley, then remove the pulley.

Solution for engines after change

- Slacken and remove the flywheel cover.
1. Install the flywheel stopper tool no. 1.820.630.000
as illustrated.

AN
1.820.630.000

1. Slacken the screw (lefthand) fastening the timing
gear belt drive pulley, then remove the pulley.

340 + 378 Nm
34.7 +~ 38.5 kgm

k@%}’
\/) \\..
@Vs

)

1. Remove the oil seal and install a new one using tool
no. 1.821.247.000.

00 ~

(77 e
(O / / 7

340 +~ 378 Nm
34.7 + 38.5 kgm
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- Re-assemble reversing the sequence followed
for removal.

Refer to GROUP 00 for re-assembly of the timing
gear belts, counter-rotating shaft belts and their
timing and for assembly of the auxiliary compo-
nents drive belt.

CHANGING
THE COUNTER-ROTATING
SHAFT SEALS p

- Proceed as described in the procedure for
"Changing the crankshaft front oil seal" up to
removal of the upper cover for the timing gear and
counter-rotating shaft belts.

1. Loosen the tension of the counter-rotating shaft belt
slackening the nut fastening the corresponding belt
tensioner, then prise and remove the belt.

1. Using tool no. 1.820.286.000 slacken the screw
fastening the counter-rotating shaft pulley and remo-
ve it.

=

1. Remove the oil seal and install a new one using tool
no. 1.821.251.000.

My, )

1\\\ Q\\"E

\
DA |
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.821.251.000 |- ij

A\ W= S |
- Carry out re-assembly reversing the sequehce
described for removal referring to GROUP 00 for
assembly of the counter- rotating shaft belt and

for assembly of the auxiliary components drive
belt.

CHANGING THE CAMSHAFT
OIL SEALS |

- Proceed as described n the procedure "Chan-
ging the crankshaft front oil seal" up to removing -
the timing gear drive belt.

1. Using tool no. 1.822.146.000 complete with tool no.
1.822.156.000 slacken the screw fastening the cam-
shaft pulley on the exhaust side and remove it.

2. Slacken the four screws and remove the camshaft
drive pulley on the intake side.

D

' 1.822.146.000
1.822.156.000

I\

100 +~ 124 Nm
‘\ 10.2 + 12.6 kgm
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- Remove the camshaft oil seals.

1. Install a new camshatft front oil seal on the exhaust
side using tool no. 1.821.228.000.

2. Install a new camshaft front oil seal on the intake
side using tool no. 1.821.252.000.

- Carry out re-assembly reversing the sequence
. described for removal

Refer to GROUP 00 for assembly of the timing gear
and counter- rotating shaft belts and for assembly
of the auxiliary components drive belt.

PA497200000006

CHANGING THE FLEXIBLE
BUSHING OF THE ENGINE
STAY ROD ANCHOR BRACKET

1. Slacken the fastening screws and remove the
engine stay rod.

2. Move to one side the support with the electrical
connections.

- Move to one side the electrical wirings lateral pro-

1. Using tool no. 1.821.175.000 (A.3.0640) as illus-
trated remove the flexible bushing from the engine
stay rod anchor bracket.

2. Refit a new flexible bushing still using tool no.
1.821.175.000 (A.3.0640) as illustrated.

- Complete re-assembly reversing the sequence fol-
lowed for removal.

[ I 7 7

1.821.175.000
(A.3.0640)
%

\

—
—

1

m r 77 ~

1.821.175.000 —
(A.3.0640) =
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CHANGING THE RE AR - Refit the rear cover proceeding as follows:
o Fit tool no. 1.820.619.000 on the oil seal of the rear
C RQ‘N K.ICASE COVER crankcase cover.
(with oil seal) @ Assemble the'tool - rear cover assembly and tighten
. the screws fastening the crankcase and the oil sump.
- Remove the gearbox (see specific paragraph). @ Remove the centering tool no. 1.820.619.000.

- Remove the clutch (see specific paragraph).

1. Fit flywheel stopper tool no. 1.820.624.000.

2. Slacken the fastening screws and remove the fly-
wheel.

121 - 149 Nm
12.3 - 15.2 kgm

1. Slacken the screws fastening the oil sump to the
crankcase, then remove the rear crankcase cover
with integrated oil seal ring.
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GENERAL DESCRIPTION

An electronic control system supervises and regulates all the parameters of the engine, optimising performance
and consumption levels through response in real time to the different operating conditions: this sophisticated
latest generation system consists of a single control unit which controls both ignition (static with lost spark) and
injection (timed).

This is the M 2.10.3 version of the proven and reliable BOSCH MOTRONIC system.

Compared with the previous versions this new M 2.10.3 system adopts a control unit - with 55 pins - with advanced
design and production technology, it also possesses many possibilities for inserting auxiliary functions.

As a result of the use of new sensors and revision of the control programmes, the system makes it possible to
achieve considerable improvements in terms of consumption and emission levels and vehicle handling.
Another feature of this system is self-adaptation, i.e. the capability to recognise the changes that take place in
the engine and to compensate them, according to functions which mainly correct:

— the mixture titration

— the caburetion parameters according to the command of the evaporative solenoid valve

— an adaptive programme for idle speed control.

FUNCTIONS OF THE SYSTEM
Sequential and timed injection (S.E.F.l.)

With this control unit, fuel injection is sequential and timed for each cylinder: the injection instant (delivery of fuel
into the intake manifolds by the opening of the injectors) is not simultaneous for all the cylinders, but takes place
for each cylinder in correspondence with the optimal point of injection, calculated by the control unit according
to special maps depending on the load, speed and temperature of the engine.

NOTE: the instant considered in the design of the maps is that of the start of injection (the cylinder is in the
exhaust stroke - intake valve still closed).

Static ignition

An electronic ignition system has been adopted with "static distribution" (with semi-conductors, without distribu-
tor). This solution makes it possible to eliminate rotary components; in addition, it does not produce external
sparks thus reducing the risk of interferences; lastly it reduces the number of high voltage cables and connectors;
as the power modules for controlling the primary windings of the coil are inside the control unit.

Static ignition takes place through four coils, according to the so-called "lost spark” logic: this solution exploits
the different pressures and environments existing contemporaneously in a pair of cylinders: when one of the
cylinders approaches the bursting stroke, with a mixture of air and fuel, the corresponding cylinder is at the end
of the exhaust stroke in the presence of exhaust gas.

In a 4-cylinder in line engine, the paired cylinders are 1/4 and 2/3.

The solution adopted for this engine (T.SPARK - 16 valves) has required the adoption of a larger "central" spark
plug and a smaller "side" spark plug. Each of the four coils supplies the small spark plug of the cylinder below
and simultaneously the large one of the paired cylinder.

NOTE: This way it is impossible to invert the spark plug cables during servicing operations.

Metering the air flow rate

The air flow meter adopted is of a more modern design known as the "hot film" type.

Outside, the air-flow meter looks like a part of duct between the intake manifold and the air cleaner. Inside the
air-flow meter there is an electronic circuit and a plate that is crossed by the air which passes into the duct. The
film plate is kept at a constant temperature (appr. 120°C over the temperature of the incoming air) by a heating
resistance placed in contact with it. The mass of air flowing through the manifold tends to withdraw heat from the
plate: therefore, to keep its temperature constant, a certain current needs to flow through the heating resistance:
this current, suitably measured, is proportionate with the mass of flowing air.

N.B. This air flow meter measures directly the mass of air (and not the volume as in the previous versions with
"floating port", thereby ellmlnatlng problems of temperature, altitude, pressure, etc.), enabling an optimum ratio
between the weight of the air and the weight of the fuel.
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Cylinder detection

Following the sequential and timed injection system, a timing sensor has been introduced (cam angle sensor):
this makes it possible to detect which cylinder is in the bursting stroke when the engine is started, in order to be
able to start the correct injection sequence. The sensor is formed of a Hall-effect device by which the voltage
signal sent to the control unit "lowers" suddenly when the tooth machined on the camshaft pulley passes in front
of the actual sensor; therefore a signal is sent every two turns of the crankshaft.

Conversely, the rpm sensor sends a reference signal for each turn of the engine and each subsequent tooth of
the phonic wheel informs the control unit of an increase of the angular position of the crankshaft, so that injection
is sent correctly from the suitable cylinder and the spark to the corresponding pair of cylinders.

Fuel pump

The control logic of the fuel pump carried out by the control unit (mainly based on the rpm signal) immediately
cuts off the supply to the pump as soon as the engine stops.

Moreover, the pump will not operate with the key engaged and the engine not running.

In this car, this logic is integrated - in order to further higher the standards of safety - by the inertial switch device:
this is an electromechanical switch which, in the event of heavy shocks, opens to cut off the circuit that takes the
earth to the fuel pump, which stops instantaneously. This device is particularly important as an integration of the
safety guaranteed by the logic of the control unit, especially if the car is hit from behind or in the case of other
accidents in which the engine does not stop immediately.

Timing variator

This T.SPARK - 16 valve engine is fitted with an electro- mechanical-hydraulic timing variator which is connected
to the camshaft and controls and adjusts intake timing (advance) in such a way that a larger amount of air is
taken in. This device is activated by the control unit only after exceeding a determinate rpm and engine load to
avoid adversely affecting correct operation of the engine at low speeds.

Percentage of exhaust gas recirculation

Nox (nitric oxide) is developed at high temperatures in the combustion chambers. To reduce these emissions an
E.G.R. (Exhaust Gas Recirculation) system is adopted which by recirculating part of the exhaust gases, lowers
the temperature, thus the Nox produced, in the combustion chambers.

In fact, part of the exhaust gas is withdrawn through the special EGR Valve and re-admitted to the intake box
where it is mixed with the intaken air and burnt again in the engine. The EGR valve is modulated by a solenoid
valve controlled by the injection control unit and, as a result of the type of control, in addition to reducing the
amount of Nox, consumption levels are also optimised.

The percentage of exhaust gas to be returned to the engine is established by the control unit taking account of
a specific characteristic curve which depends on the load, speed and temperature of the engine.

PA497200000000. -20- 10- 1994
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OPERATING LOGIC

— Identification of the "operating point":

the "point of operation of the engine" is located mainly through two sensors: the rpm sensor informs the control
unit of the speed of rotation of the engine; the air flow meter supplies the value of the mass of air actually entering
the cylinders, defining the instantaneous volumetric yield of the engine.

— Adjustment of injection times (quantity of fuel): the control unit controls the injectors very quickly and
precisely, calculating the opening time on the basis of engine load (rpm and air flow), also taking into account
the battery voltage and the temperature of the engine. Injection is "sequential’, i.e. the injectors are opened in
correspondence of the exhaust stroke of the corresponding cylinder.

— Ignition adjustment (calculation of advances):
the control unit calculates the advance on the basis of the engine load (rpm and air flow); the value is also
corrected according to the temperature of the intaken air and that of the engine: ignition is "static" as described

previously.

— Cold starting control:
during cold starts the control unit uses special advance values and injection times.
When a determinate temperature/rpm ratio is reached, the control unit resumes normal operating conditions.

— Control of enrichment during acceleration:

upon the need for acceleration, the control unit increases injection in order to reach the required load as quickly
as possible.

This function takes place through the potentiometer located on the throttle which instantaneously informs the
control unit of the need to accelerate.

— Fuel cut-off during deceleration:

with the throttle closed and an engine speed above a certain threshold, the control unit de- activates fuel injection;
this way the rpms decrease rapidly towards idle speed reducing the speed and fuel consumption. The cut-off
threshold value varies according to the temperature of the engine and the speed of the car.

— Control of idle speed:

the adjustment of the engine idle speed is carried out through the special actuator fitted directly on the throttle
body which acts on the throttle by-pass: in fact, when the throttle is closed, this valve adjusts the by-pass gap
compensating the load required by the services in order to ensure that idle speed is as constant as possible.

— Maximum Rpm limiting:
above a certam threshold the control unit automatically stops the injection of fuel preventing the engine from
"over-revving".

- Combustion control -lambda probe-:

the oxygen sensor (or "lambda" probe) informs the control unit of the amount of oxygen at the exhaust, and
therefore the correct air-fuel metering.

The optimum mixture is obtained when the lambda coefficient = 1 (optimum stoichiometric mixture). The electric
signal sent by the probe to the control unit changes abruptly when the composition of the mixture departs from
lambda = 1. When the mixture is "lean" the control unit increases the amount of fuel, reducing it when the mixture
is "rich": this way the engine operates as far as possible around the ideal lambda rating.

The sngnal from the lambda probe is processed inside the control unit by a special integrator which prevents
sudden "oscillations".

The probe is heated by an electrical resistance so that it quickly reaches the correct operating temperature (appr.
300 °C).

Through this probe it is therefore possible to adjust engine carburetion precisely. Among other items, this makes
it possible to meet emission limit regulations.
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— Timing variator control:

The electro-mechanical-hydraulic timing variator, connected to the camshaft, controls and adjusts the intake
timing according to the load and rpm of the engine. This device is activated by the control unit at higher engine
operating speeds (above 1,600 rpm and with load above 30%).

— Knocking control:

Through a knock sensor the control unit is informed if any pinging or "knocking" occurs and it corrects the spark
advance "delaying" it accordingly; a further correction also takes account of the air temperature, in fact, when
the temperature of the intake air is high, pinging is more accentuated.

N.B. The intaken air temperature sensor to be found just downstream of the air-flow meter, is not used to calculate
the engine load but to control the knocking parameters.

— Fuel vapour recovery:

the fuel vapours collected from the various points of the supply circuit in a special active carbon canister are
ducted to the engine where they are burnt: this takes place through a solenoid valve which is opened by the
control unit only when the engine is in a condition that allows correct combustion without adversely affecting the
operation of the engine: in fact the control unit compensates this amount of fuel by reducing delivery to the
injectors.

- E.G.R. valve control

The percentage of exhaust gas to be returned to the engine is determined by the control unit taking account of
a specific characteristic curve which depends on the engine load and speed: recirculation is only activated when
the engine speed is between 2500 and 4000 rpm., also in relation to the temperature of the engine (higher
recirculation percentage with high temperatures).

— Connection with the air conditioner compressor:
the control unit is connected with the air conditioner compressor and it cuts in the compressor in relation to

operation of the engine.
For specifications see GR. 50 - CLIMATE CONTROL.

— Connection with ALFA ROMEO CODE system:

on cars fitted with "electronic key" (ALFA ROMEO CODE), as soon as the Motronic control unit receives the signal
that the key has been turned to MARCIA, it "asks" the Alfa Romeo CODE system for consent to start the engine:
this consent is given only if the Alfa Romeo CODE control unit recognizes the code of the key engaged in the
ignition switch as correct. This dialogue between the two control units takes place on diagnosis line K already
used for the Alfa Romeo Tester (see specific paragraph).

N.B. Before working on the system you are advised to read the corresponding chapter.

— Self-diagnosis:

the control unit possesses a self-diagnosis system, which continuously monitors the plausibility of the signals
from the various sensors and compares them with the limits allowed: if these limits are exceeded, the system
detects a fault and turns on the corresponding warning light on the instrument cluster.

The warning light turns on when the engine is started to indicate the initial test of the entire system (appr. 4
seconds), it then turns off if no errors have been memorised: otherwise it stays on.

For certain parameters, the control unit replaces the abnormal values with suitable ones so that the car can "limp"
to a point of the Service Network.

These "recovery" values depend on the other correct signals and they are defined individually by the control unit
operating logic. o _

The self-diagnosis system also enables quick and effective location of faults connecting with the ALFA ROMEO
Tester (see "Fault-finding"), through which all the errors memorised can be displayed. It is also possible to check
the operating parameters recorded by the control unit and operate the single actuators to check whether they

are working properly.
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COMPONENTS OF THE MOTRONIC M 2.10 ELECTRONIC INJECTION
AND IGNITION SYSTEM
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1. Lambda sensor 16. Constant idle speed actuator
2. Air cleaner 17. Spark plugs
3. Climate control system connector 18. Ignition coils
4. Diagnosis socket (Alfa Romeo Tester) 19. Electroinjectors
5. Injection - ignition control unit 20. Fuel vapour solenoid valve
6. Alfa Romeo CODE control unit connector 21. Fuel filter
7. Pinging sensor 22. Electric fuel pump
8. Coolant temperature sensor 23. Fuel tank
(NTC) 24. E.G.R. modulation solenoid valve
9. Rpm and timing sensor 25. Timing variator
10. Timing sensor 26. Set of relays
11. Fuel pressure regulator 27. Rev counter
12. Air-flow meter 28. Speedometer
13. Throttle potentiometer 29. "Check engine" warning light
14. Intake air temperature sensor (NTC)
15. Throttle body
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FUNCTIONAL LAYOUT OF MOTRONIC M 2.10.3 INJECTION - IGNITION SYSTEM
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GENERAL DESCRIPTION

An electronic control system supervises and regulates all the parameters of the engine, optimising performance
and consumption levels through response in real time to the different operating conditions.

This is the M 2.10.4 version of the proven and reliable BOSCH MOTRONIC system.

Compared with the previous versions this new M 2.10.4 system adopts a control unit - with 55 pins - with advanced
design and production technology, it also possesses many possibilities for inserting auxiliary functions engine
cooling fan). Owing to the use of new sensors and updated programmes the system also makes it possible to
achieve considerable improvements in terms of consumption, emission levels and vehicle handling.

Another feature of this system is self-adaptation, namely the capability of detecting the changes that take place
in the engine and compensate them, according to functions which mainly correct:

- mixture titration;

- carburetion parameters according to the command of the evaporative solenoid valve;

- the adaptation plan for idle speed control.

FUNCTIONS OF THE SYSTEM

Sequential and timed injection (S.E.F.l.)

With this control unit injection is sequential and timed for each cylinder: the injection instant (delivery of fuel into
the intake manifolds actuated through the opening of the injectors) is not simultaneous for all the cylinders, but
takes place for each cylinder in correspondence with the optimum point of injection, calculated by the control unit
according to special maps according to the load, speed and temperature of the engine.

Static ignition

An ignition system has been adopted with "static distribution" (with semi-conductors, without distributor). This
solution makes it possible to eliminate rotary components; in addition, it does not produce external sparks thus
reducing the risk of interferences; lastly it reduces the number of high voltage cables and connectors.

Static ignition takes place through four coils, according to the logic known as "lost spark".

Each of the four coils supplies the spark plug of the cylinder below and simultaneously that of the cylinder paired
cylinder but in the same position (central with central, side with side).

NOTE: this way it is impossible to invert the spark plug cables during servicing operations.

This solution exploits the different environment conditions existing contemporaneously in a pair of cylinders: when
one of the cylinders approaches the bursting stroke, with a mixture of air and fuel, the spark is useful, whereas
for the corresponding cylinder which is at the end of the exhaust stroke in the presence of exhaust gas, the spark
is lost.

This T.SPARK - 16 valve engine requires the adoption of two spark plugs of different size: a "central" larger one
and a smaller "side" one. '

Metering the air flow rate

The air flow metering system has been newly designed and it is of the "heated film" type.

Outside the air-flow meter looks like a part of duct between the intake manifold and the air cleaner.

Inside the air-flow meter there is an electronic circuit and a plate that is crossed by air which passes into the
duct. The film plate is kept at a constant temperature (appr. 120°C above the temperature of the incoming air)
by a heating resistance placed in contact with it.

The mass of air flowing through the duct tends to withdraw heat from the plate; therefore, to keep its temperature
constant, a certain current needs to flow through the heating resistance: this current, suitably measured, is
proportionate with the mass of flowing air.

N.B. This air flow meter measures directly the mass of air (and not the volume as in the previous versions with
"floating port"), thereby eliminating problems of temperature, altitude, pressure, etc.

This air flow meter does not incorporate the intaken air temperature sensor which is separate, to be found just
upstream of the air flow meter itself.
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Cylinder detection

Following the adoption of the sequential and timed injection system, a timing sensor has been introduced (cam
angle sensor): this makes it possible to detect which cylinder is in the bursting stroke when the engine is started,
in order to be able to start the correct injection sequence.

The sensor is formed of a Hall-effect device by which the voltage signal sent to the control unit "lowers" suddenly
when the hollow machined on the camshaft pulley passes in front of the actual sensor; therefore a signal is sent
every two turns of the crankshaft. Conversely, the rpm sensor sends a reference signal each turn of the engine
and each subsequent tooth of the phonic wheel informs the control unit of an increase in the angular position of
the crankshaft, so that the correct injection and ignition are sent to the appropriate cylinder.

Fuel pump

The complex control logic of the fuel pump carried out by the control unit (chiefly based on the rpm signal)
immediately cuts off the supply to the engine as soon as the engine stops.

Moreover, the pump will not operate with the key engaged and the engine not running.

This logic is integrated - in order to further higher the standards of safety - by the inertial switch device: this is
an electromechanical switch which, in the event of heavy shocks, opens to cut off the circuit that takes the earth
to the fuel pump, which stops instantaneously.

This device is particularly important as an integration of the safety guaranteed by the logic of the control unit,
especially if the car is hit from behind or in the case of other accidents which do not cause the engine to stop
immediately.

Timing variator

This T. SPARK 16 valve engine is fitted with an electromechanical-hydraulic timing variator which is connected
to the camshaft and controls and adjusts the intake timing (advance) so that timing that offers the best
performance levels is obtained.

This mechanism is activated by the control unit only after exceeding a determinate engine rpm and load so that
correct operation of the engine at low speed is not adversely affected.

Exhaust gas recirculation (only for certain cars)

NOx (nitric oxide) is generated at high temperatures in the combustion chamber.

To reduce these emissions an E.G.R. (Exhaust Gas Recirculation) system has been adopted which, by
recirculating part of the exhaust gas, lowers the temperature in the actual chamber, thereby also the Nox.

Part of the exhaust gas is withdrawn by the special E.G.R. valve and then re-admitted to the intake box where it
is mixed with the intake air and recycled in the engine. The E.G.R. valve is modulated by a control solenoid valve
controlled by the control unit and as a result of the type of control, in addition to reducing Nox it is also possible
to optimise consumption.

The percentage of exhaust gas to be sent back to the engine is determined by the control unit taking account of
a specific characteristic curve which depends on the load, speed and temperature of the engine.

OPERATING LOGIC

- Identification of the "operating point":

the "point of operation of the engine" is located mainly through two sensors: the rpm sensor informs the control
unit of the speed of rotation of the engine; the air flow meter supplies the value of the mass of air actually entering
the cylinders, defining the instantaneous volumetric yield of the engine.

- Adjustment of injection times (quantity of fuel):

the control unit controls the injectors very quickly and precisely, calculating the opening time on the basis of
engine load (rpm and air flow), also taking into account the battery voltage and the temperature of the engine.
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- Ignition adjustment (calculation of advances):
the control unit calculates the advance on the basis of the engine load (rpm and air flow) the value is also
corrected according to the temperature of the intaken air and that of the engine. Ignition is "static" as described

previously.

- Cold starting control:
during cold starts the control unit uses special advance values and injection times in order to reach the required

load more rapidly.

- Control of enrichment during acceleration:

upon the need for acceleration, the control unit increases injection in order to reach the required load as quickly
as possible. This function takes place through the potentiometer located on the throttle which instantaneously
informs the control unit of the need to accelerate.

- Fuel cut-off during deceleration:

with the throttle closed and an engine speed above a certain threshold, the control unit de-activates fuel injection;
this way the rpms decrease rapidly towards idle speed reducing the speed and fuel consumption. The cutoff
threshold values varies according to the temperature of the engine and the speed of the car.

- Control of idle speed:

the adjustment of the engine idle speed is carried out through the special actuator, fitted directly on the throttle
body, which acts on the throttle by-pass.

This device acts as a regulator for cutting in the various services (e.g. conditioner compressor): in fact, when the
throttle is closed, this valve adjusts the by-pass gap compensating the load required by the services in order to
ensure that idle speed is as constant as possible.

The system also controls the cutting in of the radiator cooling fan, if necessary, compensating the engine idling
speed.

- Maximum Rpm limiting:
above a certain threshold the control unit automatically stops the injection of fuel preventing the engine from
"over-revving".

- Combustion control -lambda probe-:

the oxygen probe (or "lambda" probe) informs the control unit of the amount of oxygen at the exhaust, and
therefore the correct air-fuel metering.

The optimum mixture is obtained when the lambda coefficient = 1 (optimum stoichiometric mixture).

The electric signal sent by the probe to the control unit changes abruptly when the composition of the mixture
departs from lambda = 1. When the mixture is "lean" the control unit increases the amount of fuel, reducing it
when the mixture is "rich": this way the engine operates as far as possible around the ideal lambda rating.

The probe is heated by an electrical resistance so that it quickly reaches the correct operating temperature (appr.
300°C).

Through this probe it is also possible to adjust engine carburetion precisely. Among other items, this makes it
possible to meet emission limit regulations.

- Timing variator control:

the electromechanical-hydraulic timing variator, connected to the camshaft, controls and adjusts intake timing
depending on the engine load and rpm. This device is activated by the control unit over idle speed (over 1,600
rpm and with load above 30%).

- Pinging control:
the control unit is informed about pinging or "knocking" through the pinging sensor and it corrects ignition advance
delaying it accordingly.

- Fuel vapour recovery:

the fuel vapours collected from the various points of the supply circuit in a special active carbon canister are
ducted to the engine where they are burnt: this takes place through a solenoid valve which is opened by the
control unit only when the engine is in a condition that allows correct combustion without adversely affecting the
operation of the engine: in fact the control unit compensates this amount of fuel by reducing delivery to the
injectors.
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- E.G.R. control valve (only for certain cars):

the percentage of exhaust gas to be sent back to the engine is determined by the control unit taking account of
a specific characteristic curve which depends on the engine load and speed: recirculation is operated only when
the engine speed is between 2500 and 4000 rpm, also depending on the temperature of the engine (recirculation
percentage higher with high temperatures).

- Connection with the conditioner compressor:
the control unit is connected with the air conditioning system and controls the cutting in of the compressor and
fan according to the operating conditions of air conditioning system.

- Connection with the radiator cooling fan:

in this version the cooling fan control thermal contact on the radiator has been eliminated.

The fan command for the first and second speed is supplied by the injection control unit depending on the
temperature measured by the coolant fluid temperature sensor of the MOTRONIC system.

- Connection with the Alfa Romeo Code system:

as soon as the Motronic control unit receives the "key at MARCIA" signal, it "asks" the Alfa Romeo CODE control
unit for consent to start the engine; this consent only takes place if the Alfa Romeo CODE control unit recognises
the code of the key engaged in the ignition switch as correct. This conversation between the two control units
takes place on the special serial line that connects them.

- Self-diagnosis:

The control unit possesses a diagnosis system which continuously monitors the signals leading from the various
sensors checking their plausibility and comparing them with the permissible limits: if these limits are exceeded,
the system detects a fault and turns on the warnlng light on the instrument cluster.

The warning light turns on when the engine is started to indicate the initial test of the whole system (appr. 4
seconds), then it goes off if no errors are memorised: otherwise it stays on.

For certain parameters, the control unit replaces the abnormal values with suitable mean ones to enable the car
to "limp" to a point of the Service Network.

These are known as "recovery" values, they depend on the other correct signals and are defined individually by
the control unit operating logic.

The system also makes it possible to quickly and effectively locate any faults connecting to the Alfa Romeo Tester
(using the special cartridge MA15-A), through which all the errors memorised can be displayed.

It is also possible to check the operating parameters recorded by the control unit and command the turning on
of the single actuators to check whether they are working properly.
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COMPONENTS OF THE MOTRONIC M 2.10.4 INJECTION-IGNITION SYSTEM
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Lambda sensor

Air cleaner

Climate control system connector
Diagnosis socket (Alfa Romeo Tester)
Injection - ignition control unit

Alfa Romeo CODE control unit connector
Pinging sensor

Coolant temperature sensor (NTC)
Rpm and timing sensor

Timing sensor

Fuel pressure regulator

Air-flow meter

* Throttle potentiometer

Intake air temperature sensor (NTC)
Throttle body
Constant idle speed actuator

PA497200000006

17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
27.
28.
29.
30.
31.

-24/5 -

Spark plugs

Ignition coils

Electroinjectors

Fuel vapour solenoid valve

Fuel filter

Electric fuel pump

Fuel tank

E.G.R. modulation solenoid valve
(only for certain cars)

Timing variator

Set of relays

Rev counter

Speedometer

“Check engine" warning light
Alfa Romeo CODE warning light
Connector coupling engine cooling system
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FUNCTIONAL LAYOUT OF THE MOTRONIC M 2.10.4 INJECTION-IGNITION SYSTEM

AUXILIARY
INTAKE AIR FUNCTIONS: FUEL PUMP
TEMPERATURE SENSOR - Cooling fan control
- Air conditioner
/ compressor joint >
% & - Alfa Romeo Tester
KD - Alfa Romeo CODE
< - "Check engine"
warning light
THROTTLE POTENTIOMETER " Rev counter TIMING VARIATOR
- Speedometer \
: signal _:> &
Za=az; YN ‘
COOLANT
TEMPERATURE SENSOR IGNITION COILS
V
METER MOTRONIC
M2.10.4
CONTROL
UNIT
- CONSTANT IDLE
SPEED ACTUATOR

R.P.M. AND TIMING SENSOR

e |
@%_

ELECTROINJECTORS

N
S

= ;HW{LO

FUEL VAPOUR
SOLENOID VALVE

[a) 1

LAMBDA PROBE >
E.G.R. MODULATION

SOLENOID VALVE

PINGING SENSOR *

(*): Only for certain cars
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DESCRIPTION OF SYSTEM

a3
1. Fuel tank

2. Filter

3. Pressure regulator
4. Distributor manifold
5. Electroinjectors

6. Electric fuel pump
7. Fuel level gauge

The fuel supply circuit comprises an electric fuel pump
(6) located in the fuel tank (1) which sends the fuel
under pressure through a special tube to the filter (2).
From here the fuel is sent to the distributor manifold
(4) which distributes it to the electroinjectors (5).

The fuel in excess returns to the fuel tank via a special
tube, through the pressure regulator (3) fitted directly
on the distributor manifold and controlled by the va-
cuum withdrawn from the intake box.

The amount of fuel injected depends solely on the
inejection time which is controlled by the control unit.

PA497200000000

The different sections of the fuel pipes are connected
by special connectors (for their disconnection see
specific paragraph).

The fuel supply system is fitted with an inertial switch
which is triggered in the event of a crash, cutting off
the connection to earth of the fuel pump thereby also
the injection system supply.

Notes on serviceable fuels:

correct operation of the engine requires the use of
unleaded fuels (95 R.O.N.) as the presence of lead
would quickly bring about consumption of the catalytic
converter at the exhaust.
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WARNINGS

Before doing any work on components of the fuel
supply system, in order to prevent any dangerous
leaks, proceed as follows:

- Disconnect the fuel pump supply relay (1).
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- Run the engine until it stops.

FUEL PIPE CONNECTION
FITTINGS

Cleaning for disconnection

Preferably use one of the following systems described
in order of effectiveness.

a) Jet of warm water (max. 50°C) on the fitting and
drying with jets of compressed air to prevent residual
water in the interstices getting into the pipe after
disconnection.

b) Jet of cold water and drying with compressed air.
c) Jet of hot water with neutral soap.

d) Jet of cold water with neutral soap.

Never use solvents and/or materials that are not
compatible with the pipes in general and, for the fitting
in particular, not compatible with nylon and acetalic
resin.

Disconnection operations

When installed, the fitting tends to act as follows for a
certain length of time:

- pincer "A" grips the tang with its steel teeth;

if they are in plastic the teeth might mark the tang
slightly without adversely affecting tightness.

- the seals (O'Rings) "B" tend to stick to the surface
of the tang in time whether it is of plastic or metal, as
a result of this the coupling seems to be seized and
impossible to release by only pressing the fins "E" and
pulling the coupling.
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Therefore, to disconnect proceed as follows:

- Turn 1/4 - 1/2 of a turn to right and left several times
(at least five) body "C" of the fitting in relation to the
tang in order to eliminate friction of the seals on the
tang and at the same time push the fitting towards the
arrow "D" to loosen the grip of the pincers.

- Press with the fingers on the release buttons.

- Pull the fitting to disconnect it.

If disconnecting is still difficult, repeat these opera-
tions firstly checking that the pipe fitting is clean and
that there is no mud or dirt in the interstices hindering
the movement of the release mechanisms.

NOTE: Do not use pliers, screwdrivers, etc.. for
disconnecting.

If the coupling has not been tampered with and
the above operations are correctly carried out, no
tools are necessary.

FUEL DISTRIBUTOR
MANIFOLD

This device is die-cast and incorporates the pressure
regulator and the injectors fastened on the manifold
itself by special catches. .

The fuel returns to the tank through a pipe contained
inside the manifold connected to the fuel pressure
regulator.

1. Fuel distributor manifold
2. Electroinjectors

3. Pressure regulator

4. Excess fuel return pipe

NOTE: Never wash the fuel distributor manifold
with aggressive fluids, this operation may only be
carried out on the outside using a brush. Otherwi-
se, damage may occur to the seals (O-rings) and
to the return circuit plastic piping.
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REMOVAL/REFITTING

- Disconnect the battery (-) terminal.

1. Disconnect the electrical connection from the timing
variator.

2. Disconnect the electrical connections from the elec-
troinjectors and move the wiring to one side.

3. Disconnect the vacuum takeoff pipe from the pres-
sure regulator.

4. Disconnect the fuel return and delivery pipes from
the distributor manifold.

1. Slacken the two fastening screws and remove the
fuel distributor manifold complete with injectors and
pressure regulator and, if necessary, separate them
on the bench.

ELECTROINJECTORS

The electroinjectors are installed on a new alurinium
distributor manifold which on one side incorporates
the pressure regulator.

The injector nozzle is formed so that the jet of fuel
atomizes into a 30° cone.

The injectors are locked by the fuel distributor which
presses them into their housings machined on the
intake ducts.
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The injectors are also anchored to the fuel distributor
by "safety catches" and sealed by two O-Rings.

The electroinjectors have the task of metering the
amount of fuel needed by the engine.

They are "ON-OFF" devices i.e. they only have two
possible conditions, either open or closed.

They will let the fuel pass when they are "open" and
prevent it from being delivered when they are "clo-
sed".

They basically comprise a nozzle controlled by an
electromagnet and by a return spring.

In the rest position, the needle, which forms one piece
with the core, is pushed by the spring onto the elec-
troinjector nose to close the hole and ensure that
unwanted fuel is unable to come out.

As soon as the winding is energized, the core is
attracted, it compresses the spring opening the nozzle
hole, thereby allowing the fuel to flow out.
Considering the physical characteristics of the fuel
(viscosity, density) and the pressure difference (pres-
sure regulator) constant, the amount of fuel injected
depends on the injector opening time only.

The winding energizing time is normally calied the
"injection time".

1. Injector body
2. Needle

3. Magnetic core
4. Helical spring
5. Winding

6. Injector nose
7. Adjustable pressure plate
8. Filter
9. Electrical connection
10. Seal rings

CHECKING FOR CORRECT OPENING
OF ELECTROINJECTORS

- Measure the quantity of CO at the exhaust.

- Disconnect the electroinjector connectors one by
one; each time measure for a reduction of the CO
quantity at the exhaust and check that this value
remains constant at each check.

- If not, locate and replace the faulty electroinjector; in
any case a visual index of the efficiency of the elec-
troinjectors is given by the spark plug electrodes:

» a mixture which is too rich corresponds to a black
colour.

¢ a mixture which is too lean corresponds to a light
colour.
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CHECKING THE SEALING
OF ELECTROINJECTORS

- Remove the electroinjectors complete with fuel di-
stributor manifold, keeping the fuel supply circuit con-
nected.

- Disconnect the electrical connections from the elec-
troinjectors.

- Operate the starter motor and check that there are
no leaks of fuel from the electroinjectors; if so replace
the faulty injector.

REMOVAL/REFITTING

Proceed as described in the procedure "Fuel distribu-
tor manifold - Removal/Refitting".

FUEL PRESSURE
REGULATOR

The task of the fuel pressure regulator is to keep the
difference between the pressure of the fuel and the
pressure in the intake manifold constant.

This way it is possible to meter the amount of fuel
solely on the basis of the injector opening time.

The pressure regulator is fitted ddirectly on the fuel
distributor manifold.

It is a limiting regulator a diaphragm which regulates
the fuel pressure to appr. 3 bar.

When the fuel pressure exceeds the maximum rating,
the diaphragm acts on a valve which opens the return
pipe, through which the excess fuel is returned to the
fuel tank.

A tube connects the regulator spring chamber to the
air intake box.

An interdependence is created by this connection
between the pressure in the fuel circuit and the pres-
sure in the intake manifold, so that the pressure
between the inlet and outlet of the electroinjectors is
always the same, when they are open.

1

. Diaphragm
2.

Flow valve

3. Adjustment spring
4. Vacuum takeoff

PA497200000000
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REMOVAL/REFITTING

1. Disconnect the vacuum takeoff pipe from the fuel
pressure regulator.

2. Remove the catch and withdraw the fuel pressure
regulator complete with O-Ring from the fuel distribu-
tor manifold.

\\/

CHECKING THE PRESSURE
AND TIGHTNESS OF THE
FUEL CIRCUIT

1. Disconnect the fuel delivery pipe from the distribu-
tor manifold, then connect a pressure gauge, using a
"T" adapter, between the damper and the disconnec-
ted pipe.

- Disconnect the fuel pressure regulator vacuum ta-
keoff pipe to avoid any irregularities in the rotation
speed from causing abnormal readings.

Start the engine and at idle speed check that the fuel
pressure is within the specified limits.

Fuel pressure at idle speed
3 bar
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- Reconnect the vacuum takeoff pipe on the regulator
and check that the fuel pressure falls by ~ 0.5 bar and
then rises again when the throttle valve opens.

If this fails to occur, look for any leaks in the vacuum
takeoff pipe.

- Keeping the vacuum takeoff pipe connected to the
regulator and with the engine running at idle speed,
choke the distributor manifold outlet pipe noting the
increase in pressure up to ~ 4 bar (do not allow the
pressure to exceed this rating).

- If the pressure does not reach this rating and no
leaks are detected, check the fuel filter and/or that the
pump is working properly.

DESCRIPTION OF THE FUEL VAPOUR RECOVERY SYSTEM

Fuel tank
Vapour separator
Vapouir filter (canister)
Solenoid valve

Intake box

Washing air takeoff pipe

SO ALNh=

The fuel contained in the tank produces a consider-
able amount of vapours, which would pollute the
environment if released.

The vapour control and recovery system gathers the-
se vapours and burns them in the engine. The va-
pours leading from the fuel tank (1) through a special
pipe reach the vapour separator (2) which due to its
special shape allows the condensed fuel to return in
droplet form to the fuel tank. The remaining vapours
are then sentto the fuel vapour filter canister (3) where
they are absorbed and stored by the active carbon
contained in the filter.

There is a solenoid valve (4) between the fuel vapour
filter and the engine intake; when the solenoid valve
is not activated the connection with the intake is
closed and the fuel vapours are collected in the cani-
ster in the active carbon.
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Under certain load conditions the control unit controls
the opening of the solenoid valve allowing any fuel
vapours in the canister to be withdrawn. This condition
remains even if at the exhaust the lambda sensor
detects a reduction of oxygen which, due to the pre-
sence of too much fuel in the combustion chamber, is
signalled to the control unit which delivers less fuel to
the injectors so that the engine is always supplied
under optimal conditions.

If there is a lack of fuel vapours in the canister,
resulting in withdrawing only air, the lambda sensor
detects this and signals the control unit of an increase
in the oxygen.

In this case the control unit closes the solenoid valve
thus preventing the connection of the canister with the
intake box, thereby eliminating the excess air.
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FUEL VAPOUR SEPARATOR

This is located in the luggage compartment, and its
task is to limit the amount of fuel vapours reaching the
canister, condensing part of them due to its shape. It
is formed of a plastic container with two connections:
a lower one for the inlet of fuel vapours and the return
of condensed fuel to the tank and an upper one for
sending vapours to the canister.

REMOVAL/REFITTING

- Remove the spare wheel and the luggage compart-
ment front panel.

1. Disconnect the fuel vapour inlet pipe from the
separator.

2. Disconnect the fuel vapour delivery pipe to the
canister from the separator.

3. Slacken the two fastening screws and remove the
fuel vapour separator.

FUEL VAPOUR FILTER
(CANISTER)

The filtering element is formed of active carbons
enclosed in a plastic container. Their purpose is to
absorb the fuel vapours leading from the separator.
Aone-way valve, to which a special pipe is connected,
admits outside air when the vapours are withdrawn to
wash the active carbons.

REMOVAL/REFITTING

- Remove the spare wheel and the luggage compatrt-
ment front panel.

1. Disconnect the fuel vapour inlet and outlet pipes
from the canister.

2. Disconnect the outside air inlet pipe from the one-
way valve on the canister.

3. Slacken the fastening clamp screw and remove the
canister.
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FUEL VAPOUR SOLENOID VALVE

The reason for the use of this valve, controlled by the
electronic control unit, is to send the vapours stored
in the canister to the engine intake.

This valve enclosed in a casing, comprises a mobile
part or shutter, restrained to a plate spring; the fixed
part is formed of a metal cylinder, perforated inside,
on which the coil is wound.

REMOVAL/REFITTING

- Remove the spare wheel and the luggage compart-
ment front panel.

- Disconnect the battery (-) terminal.

- Remove the canister without disconnecting it from
its pipes.

1. Slacken the two fastening screws and remove the
canister support bracket complete with solenoid val-
ve.

2. Disconnect the electrical connection and the fuel
inlet and outlet pipes, then slacken the fastening
clamp screw and remove the solenoid valve.
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AIR SUPPLY AND OIL VAPOUR RECOVERY SYSTEM

Air cleaner

Air flow meter

Intake air temperature sensor
Throttle potentiometer
Throttle body

Intake box

SOk~

7/*

7. Constant idle speed actuator
8. Oil vapour recirculation pipe at idle speed
9. QOil vapour recirculation pipe

NOTE: From chassis no. ............... the air supply system is fitted with intake
resounders (for removing/refitting see specific paragraph).

DESCRIPTION

The air taken in through a dynamic inlet and filtered
by a cartridge element (1), passes through the hot film
air-flow meter (2) and from this through the corrugated
sleeve, which houses the intake air temperature sen-
sor (3), it reaches the throttle body (5). The latter,
controlled by the accelerator cable, adjusts the
amount of air drawn into the box (6). On one side of
the throttle body there is the potentiometer (4) faste-
ned to the pivot pin of the throttle itself which informs
the control unit of the position of the throttle. An
additional air solenoid valve (7) on the throttle body
by- passes the throttle through a special pipe to keep
the idle rpm constant during particular operating con-
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ditions of the engine. The fuel vapours (see specific
paragraph) and the oil vapours flow to the air supply
system. The oil vapours are formed when the engine
is running and they are collected in the cylinder head
from which the condensed oil returns to the crankca-
se, while the remaining vapours are sent to the intake
through two pipes.

When the engine is running at idle speed the oil
vapours are ducted to the throttle body through the
special pipe (8).

At higher loads, the vapours are sent upstream of the
throttle valve through a pipe (9) connected with the
corrugated sleeve and then burnt in the engine.
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CHANGING THE AR puloy ocked on the throftie vave pret .- <!
i n.

CLEANER CARTRIDGE A coil spring allows the throttle to return to the closed
. . position.

- Disconnect the battery (-) terminal. To prevent the formation of ice on the throttle valve

1. Slacken the fastening clamp and disconnect the which would prevent it from closing, the throttle body

corrugated sleeve from the air cleaner cover, then is heated by the engine coolant fluid.

move it to one side. The constant idle speed actuator is installed directly

2. Disconnect the electrical connectlon from the ‘air- on the throttle body.

flow meter.

1. Release the catches and remove the air cleaner

cover complete with air-flow meter.
2. Remove the filtering element. REMOVAL/REFITTING

- Disconnect the battery (-) terminal.

WARNING: . i 1. Disconnect the oil vapour recirculation pipes from
Any cleaning operation on the filter can cause s thyottie body and from the corrugated sleeve.
damage to it, and might compromise the correct 5 gjacken the fastening clamp and disconnect the
functioning of the engine supply system. ) corrugated sleeve from the throttle bodly.

If the filter shows traces of oil, check the wholeair 3 pjsconnect the electrical connection from the con-
circuit for possible leaks. stant idle speed actuator.

4. Disconnect the electrical connection from the throt-
tle potentiometer.

5. Disconnect the two engine coolant fluid inlet and
outlet pipes from the throttle body.

3‘:

.)‘
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57 \‘Vw
THROTTLE BODY " ""
The throttle body adjusts the amount of air sent to the 1
intake box in relation to the position of the accelerator
pedal. mj \ \
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1. Disconnect the accelerator cable from the throttle.
- Release the pipes from the fastenings on the bracket
under the throttle body.

2. Slacken the four fastening screws and remove the
throttle body complete with potentiometer and con-
stant idle speed actuator and separate them on the
bench.

- Remove the throttle body seal.

AIR-FLOW METER

The air flow meter is of the "heated film" type.

Its operating principle is based on a heated diaphragm
interposed in a measurement duct through which the
air admitted to the engine flows.

The hot film diaphragm is kept at a constant tempera-
ture (~ 120°C above the temperature of the incoming
air) by the heating resistance in contact with it.

The mass of air crossing the measurement duct tends
to withdraw heat from the diaphragm, therefore, in
order to keep its temperature constant, a certain
amount of current must flow through the resistance.
This current is measured by a suitable Wheatstone
bridge.

Thus, the current is proportionate with the mass of
flowing air.

NOTE: This air-flow meter measures directly the
mass of air and not the volume) thereby elimina-
ting problems of temperature, altitude, pressure,
etc.

The correct operation of the air flow meter de-
pends on the condition of the air cleaner, which
must therefore be checked often.
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1. Connector
2. Measurement duct
3. Hot film sensor

CARATTERISTICHE TECNICHE
Current that crosses the diaphragm:
flow rate (kg/h) current (A)
0 <£0.25
640 <0.80
Characteristic curve of sensor
um
5
4
3
2
1
15 60 120 250 370 480 640 m (kg/h)
30
m = flow rate
U = voltage between pins 4 and 2

REMOVAL/REFITTING

1. Disconnect the electrical connection from the intake
air temperature sensor.

2. Disconnect the electrical connection from the air-
flow meter.

3. Disconnect the oil vapour recirculation pipe from
the corrugated sleeve.
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1. Slacken the clamp fastening the corrugated sleeve
to the throttle body, slacken the air cleaner cover
fastening screws, then remove it complete with air-
flow meter and separate them on the bench.

1. If necessary, slacken the two fastening screws and
take the air-flow meter off its support.

INTAKE AIR TEMPERATURE
SENSOR (NTC)

The intake air temperature sensor is located on the
air intake corrugated sleeve and measures the tem-
perature of the air through an NTC thermistor with a
negative resistance coefficient, i.e. capable of lowe-
ring its resistance as the temperature increases.
The electric signal obtained reaches the electronic
control unit where it is used to calculate the density of
the air.

REMOVAL/REFITTING
- Disconnect the battery (-) terminal.

1. Disconnect the electrical connection from the intake
air temperature sensor.

PA497200000000

2. Withdraw and remove the intake air temperature
sensor from the corrugated sleeve.
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THROTTLE POTENTIOMETER

This is a potentiometer the mobile part of which is
controlled directly by the throttle valve shatft.

The potentiometer signals the control unit instanta-
neously when there is the need for "full power", anti-
cipating the signal from the air-flow meter which re-
cords a considerable increase of the flow of air, the-
reby obtaining a more immediate response.

The potentiometer automatically detects the throttle
closed position through a "self-adapting” function.
This eliminates the need for potentiometer adjustment
operations and makes it possible to follow in time any
wear occurring on the throttle closing position.

REMOVAL/REFITTING

- Disconnect the battery (-) terminal.

1. Disconnect the electrical connection from the throt-
tle potentiometer.

2. Slacken the two fastening screws and remove the
throttle potentiometer.

STs
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AIR INTAKE BOX
REMOVAL/REFITTING

- Set the car on a lift.

- Disconnect the battery (-) terminal.

Proceed as in the first steps of the procedure "Throttle
body - Removal/Refitting" up to disconnecting the
accelerator cable.

1. Disconnect the electrical connection from the
E.G.R. modulation solenoid valve.

2. Disconnect the E.G.R. valve connection pipe from
the modulation solenoid valve.

3. Disconnect the fuel pressure regulator vacuum
takeoff pipe.

, 7

L S

- Disconnect the vacuum takeoff pipe from the servo-
brake.

1. Raise the car and slacken the two screws fastening
the support to the intake box.

2. Slacken the two screws fastening the intake box to
the cylinder head.

k/f%—————& =

1. Disconnect the fuel vapour recirculation pipe from
the intake box.

1. Slacken the fastening clamps and remove the
intake box pulling it upwards.

PA497200000000
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CONSTANT IDLE SPEED
ACTUATOR

Idle speed rpm is controlled by an actuator fitted
directly on the throttle body, but since it is more
compact and can be operated individually, it is on the
whole more cost- effective and reliable. The actuator
adjusts the amount of air taken in by the engine when
the throttle valve is closed. This makes it possible to
compensate the power required by the various servi-
ces (conditioner compressor, power steering, alterna-
tor) so that the engine speed remains unaffected.
The opening and clesing controls are independent
due to a double electromagnetic circuit with consider-
able advantages in terms of prompt adjustment.

In fact, as the centrol unit is "self-adaptive”, it is
necessary to follow and "detect' the changes that
rent temperatures, settling of the engine over the
course of time etc.) so that idle speed remains con-
stant under all conditions.

Lastly, in the event of a fault, a spring moves the
actuator to an intermediate degree of opening to
enable the car to reach an authorised service centre.,

PA497200000000

REMOVAL/REFITTING

- Disconnect the battery (-) terminal.
1. Diseonnect the electrical connection from the con-
stant idle speed actuator.

DS i

\

1. Slacken the two fastening screws and remove the
constant idle speed actuator from the throttle body.
- Remove the seal. ‘
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AIR INTAKE RESOUNDERS
‘REMOVING/REFITTING

- Set the car on a lift and raise it.

- Remove the front bumper.

1. Slacken the fastening and remove the air intake
resounder upstream of the cieaner.

1. Lower the car and disconnect the electrical connec-

. tion of the intake air temperature sensor.

2. Disconnect the oil vapour recirculation pipe from
the corrugated sleeve.

3. Slacken the fastening clamps and remove the air
intake resounder downstream of the cleaner complete
with corrugated sleeve.

PA497200000006
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DESCRIPTION OF SYSTEM

E.G.R. valve

E.G.R. modulation solenoid valve
Exhaust manifold

Intake box

To vacuum takeoff

Exhaust gas arrival

Delivery of exhaust gas to intake
box

NOO AWM=

To further reduce emissions of NOx (nitric oxides) the
supply system is fitted with an E.G.R. valve (1).

The E.G.R. valve (Exhaust Gas Recirculation)
withdraws part of the exhaust gas and returns it to the
intake box (4), where it is mixed with the intake air and
burnt in the engine.

The E.G.R. valve is operated by the vacuum modula-
ted by the solenoid valve (2) controlled by the MO-
TRONIC control unit.

The amount of exhaust gas sent to the engine is
determined by the MOTRONIC control unit, taking

PA497200000000

account of the characteristic curve of the E.G.R. con-
trol depending on the engine load and speed and o
the temperature of the coolant fluid. '
Through the MOTRONIC control unit the solenoid
valve modulates the vacuum to be sent to the E.G.R.
valve for opening.

The E.G.R. valve is not activated at idle speed, in
neutral gear and for engine speeds below 2000 rpm.
When the engine coolant fluid temperature excedds
60 °C the E.G.R. valve is operational and it it is
completely closed at engine speeds in excess of 4600
rpm.

10 - 1994
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E.G.R. VALVE
REMOVAL/REFITTING

1. Working from the engine compartment, disconnect
the connection pipe with the modulation solenoid
valve from the E.G.R. valve.

2. Slacken the two fastening screws and remove the
E.G.R. valve from the intake box.

E.G.R. MODULATING
SOLENOID VALVE

REMOVAL/REFITTING.

- Disconnect the battery (-) terminal.

1. Disconnect the electrical connection from the
E.G.R. modulating solenoid valve.

2. Disconnect the the connection pipe with the E.G.R.
valve from the modulation solenoid valve.

3. Disconnect the vacuum takeoff pipe from the
E.G.R. modulation solenoid valve.

7 &7el

>

1. Slacken the two fastening screws and remove the
E.G.R. modulation solenoid valve.

‘) 17 +21 Nm
< 1.7 + 2.1 kgm

PA497200000000
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DESCRIPTION

Exhaust manifold
Seal

Front section
Lambda sensor
Catalytic converter
Flexible support

Seal ring

Centre silencer

Rear section - silencers
Support brackets

CSOVOXNIO AWM~

~\

The exhaust gas from the cylinder head converged in
two double manifolds (1) connected below by a single
flange. From these, via the front section of the exhaust
pipe (3), it reaches the three-way catalytic converter
(5) where most of the polluting substances are tran-
sformed.

On the front section of the exhaust pipe there is a
flexible piece which limits the transmission of vibra-
tions and allows the takeoff of exhaust gas upstream
of the catalytic converter.

The lambda sensor (4) is fitted on the front section of
the exhaust pipe at the inlet of the catalytic converter

PA497200000003

-38/1-

and it informs the control unit of the oxygen content in
the exhaust gas making it possible to adjust the
injection time to keep stoichiometric ratio (air-fuel) at
an optimum level.

The exhaust gas leaving the catalytic converter cros-
ses three special silencers (8 - 9).

The various parts of the exhaust pipe are connected
by flanges with interposed seals and they are suppor-
ted at the underbody by flexible supports.

The very high amount of heat radiated to the body by
the catalytic converter is limited by a set of heat
shields between the exhaust pipe and the body itself.

3- 1995
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WARNING:

When the engine is running all the
exhaust pipes and the catalytic converter
in particular heat considerably. Before
doing any work, it is therefore necessary
to leave the engine off for an adequate
length of time.

Never touch the catalytic converter
without adequate protection, such as
gloves, etc.

Do not leave easily inflammable mate-
rials nnear the catalytic converter.

LAMBDA SENSOR

For this subject, refer to the 1996 TB.

REMOVING/REFITTING

- Set the car on a lift.

- Disconnect the battery (-) terminal.

1. Disconnect the lambda sensor electrical connec-
tions. :

1. Slacken and remove the lambda sensor complete
with wiring.

PA497200000003

CHECKING EMISSIONS AT THE
EXHAUST

WARNING:

Exhaust emissions must be checked out-
doors, or at least in a suitable place
equipped according to the regulations in
force.

The control should be carried out with the engine at
normmal operating temperature (i.e. when the fan has
tumed on and then off) and running at idle speed.

If the idle speed is not within the specified limits, check
the constant idle speed actuator.

- Check that the engine oil level is correct and that the
air cleaner cartridge is clean.

- Start the engine and keep it at idle speed.

1. Insert the feeler of the analyzer in the end piece of
the exhaust pipe anch check that the amount of CO
and HC are within the specified limits.

CO at the exhaust <22 gxkm
HC + NOx at the exhaust 0.5gxkm
EEEE I
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TIMING SENSOR

The timing sensor (cam angle sensor) comprises a
Hall effect device.

The voltage signal "lowers" sharply when the tooth
machined on the camshaft drive pulley opposite the
sensor passes in front of it.

REMOVAL/REFITTING

- Set the car on a lift.

- Disconnect the battery (-) terminal.

- Remove the right front wheel and mud flap.

1. Raise the car and working as illustrated on the belt
tensioner loosen the tension of the auxiliary compo-
nents drive belt and remove it.

2. Slacken the four fastening screws and remove the

auxliary components drive pulley.

L 14 ¢
)

3
7
< A

o)

1. Slacken the fastening screw and remove the belt
tensioner.

2. Slacken the fastening screw and remove the auxi-
liary components drive belt guide pulley.

3. Slacken the fastening screws and remove the lower
cover of the timing gear and counter-rotating shaft
drive belts.

7

24 + 29 Nm
2.4 +- 3.0 kgm

PA497200000000
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- Slacken the lower screws of the upper cover of the
timing gear and counter-rotating shaft drive belts.

1. Lower the car, slacken the fastening screws and
remove the upper cover.

pipes.

10 - 1994
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1. Slacken the fastening screws and remove the
ignition coils cover.
2. Disconnect the electrical connections from the igni-

tion coils.
N2
<
3

",

1. Slacken the fastening screws and remove the
ignition coils.

2. Slacken the fastening screws and remove the
ignition coils support bracket.

1. Slacken the fastening screws and remove the
cylinder head cover complete with gasket.

1. Working on the timing gear belt tensioner, loosen
the tension on the belt, then take it off the timing gear
drive pulleys.

AN

. .\.x > -
21 +26 Nm (e 3";--:..@.
2127 kgm NS RN

1. Using tools no. 1.822.146.000 and no.
1.822.156.000 slacken the screw fastening the timing
gear exhaust side drive pulley and remove it.

2. Slacken the four screws fastening the timing gear
intake side drive pulley and remove it.

2 1 i
/

—
— \l

U 1.822.146.000
1.822.156.000

)\ ° OO 0
l! @ O 100 - 124 Nm
L~

/ 10.2 + 12.6 kgm

1. Slacken the fastening screws and remove the
intake side cover.
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1. Disconnect the electrical connection, slacken the
two fastening screws and remove the timing sensor
complete with support plate.

For re-assembly of the timing gear drive belt,
valve gear timing and assembly and tensioning
the auxiliary components drive belt see GROUP
00.

RPM SENSOR AND TIMING
SENSOR

The sensor for detecting the rpm and engine timing is
of the inductive type which operates through the chan-
ge of a magnetic field generated by the passage of
the teeth of a toothed pulley (phonic wheel) shrunk
onto the crankshaft.

The teeth which pass in front of the magnetic field
generator change the gap between the pulley and the
sensor; therefore, the dispersed flux, which conse-
quently varies, induces an alternate sinusoidal volt-
age in the coils of the sensor, the amplitude of which
depends on the peripheral speed of the phonic wheel,
the gap between the tooth and the sensor, the shape
of the teeth, the magnetic characteristics of the sensor
and on the support system.

1. Crankshaft
2. Phonic wheel
3. Rpm and timing sensor

PA497200000000

The output signal which varies in relation to the rpm
is processed by the control unit to obtain a signal at
each passage through zero and a constant rectangu-
lar oscillation of amplitude to enable the control of the
digital circuits inside the control unit.

The interval between the start of one tooth and anot-
her is 6° with the exception of the reference mark
which is made by eliminating two of the 60 teeth of the
pulley.

The hollow due to the lack of two teeth gives the
control unit a reference point of the crankshaft and
each subsequent tooth of the phonic wheel informs
the control unit of an increase in its angular position.

REMOVAL/REFITTING

- Set the car on a lift. .
- Disconnect the battery (-) terminal.
1. Disconnect the timing sensor electrical connection.

1. Raise the car, slacken the fastening screw and
remove the rpm and timing sensor.

10 - 1994
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CHECKING THE GAP

- Set the car on a lift and remove the front section of
the exhaust pipe.

- Remove the rpm and timing sensor (see specific
procedure).

1. Using tool no. 1.820.079.000 (A.2.0449), find di-
mension "A".

A7 \\

1.820.079.000
_(A.2.0449)

AN

1. Using a gauge measure dimension "A".

A

1. Using a gauge measure dimension "B" on the
sensor.

- Calculate the rpm and timing sensor gap and check
that it is within the specified limits.

Rpm and timing sensor gap

- A-B=05+15mm

PA497200000000

ENGINE COOLANT
TEMPERATURE SENSOR (NTC)

This sensor detects the engine coolant temperature
on the thermostatic cup through a thermistor (NTC)
with a negative resistance coefficent, i.e. capable of
lowering its resistance as the temperature increases.
The electric signal obtained reaches the electronic
control unit where it is used to correct the air-fuel
mixture.

L

1. NTC resistance
2. Body
3. Connector

REMOVAL/REFITTING

- Disconnect the battery (-) terminal.

1. Disconnect the electrical connection from the engi-
ne coolant temperature sensor (NTC).

2. Slacken and remove the engine coolant tempera-
ture sensor from the thermostatic cup.

12 -15 Nm
1.2 +1.5 kgm

10 - 1994
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KNOCKING SENSOR TIMING VARIATOR SOLENOID

The knocking sensor detects the intensity of the vibra- REMOVAL/REFITTING
tions (pinging in the cylinder head) caused by knoc-

king in the combustion chamber. , - Disconnect the battery (-) terminal.
In this condition the control unit increases the amount 1. Disconnect the electrical connection from the timing
of fuel and reduces the advance ratings calculated variator solenoid.

from the special map, in order to eliminate knocking
as quickly as possible: in fact the advance curves are
reduced by appr. 2°, then if necessary by another 2°
etc:, until pinging ceases, after which the nomal <
advance corresponding to the original map is resu-
med.

REMOVAL/REFITTING

- Disconnect the battery (-) terminal.
1. Disconnect the electrical connection of the pinging
sensor.

1. Slacken the two fastening screws and remove the
timing variator solenoid.

2. Remove the valve complete with the timing variator
spring.

1. Slacken the fastening screw and remove the pin-
ging sensor.

%</UU'§
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INERTIAL SWITCH

In the front side of the driver’s seat there is a safety
switch which is triggered in the case of an impact,
cutting off the fuel pump connection to earth, thereby
also the supply to the injection system.

A steel ball fitted in a taper housing is nomally held
in place by the force of attraction of an adjacent
magnet.

Under specific acceleration loads the ball releases
itself from the magnetic force and gradually moves out
of the taper support rising upwards following the angle
of the taper.

A quick snap connection is fitted above the ball which
forms the normally closed (N.C.) electric circuit.
When the mechanism is hit by the ball it changes
position, from N.C. circuit to normally open circuit
(N.A.), cutting off the fuel pump earth circuit.

In the event of impact in any one of the three orthogo-
nal directions, the switch will be triggered above 12 g
peak equivalent to a speed of 25 kph.

The switch can be reset pressing the pushbutton
protected by a flexible cover (this also protects against
foreign particles which might prevent the switch from
operating or reprogramme it.

If after even a light crash, there is the smell of
petrol or leaks are noted from the fuel supply
system, do not reset the switch, but firstly seek
the failure and repair it to prevent the hazard of
fire.

Conversely, if there are no leaks and the car can
be restarted, press the pushbutton to reactivate
the fuel pump.

PA497200000003

REMOVAL/REFITTING

- Disconnect the battery (-) terminal.

1. Slacken the two fastening screws and remove the
plastic cover protecting the inertial switch.

- Slacken the two fastening screws, disconnect the
electrical connection and remove the inertial switch.

SPEEDOMETER SENSOR
REMOVAL/REFITTING

- Set the car on a lift.

- Disconnect the battery (-) terminal.

1. Disconnect the electrical connection of the speedo-
meter sensor. _

2. Raise the car and using wrench no. 1.822.161.000,
slacken and remove the speedometer sensor.

IR W=7
1.822.161.000
t

,—
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ENGINE COOLING SYSTEM

1. Water pump 9. Coolant temperature gauge sender
2. Thermostatic cup and maximum temperature warning light
3. Cooling fans contact
4. Radiator 10. Coolant temperature sensor
5. Fan control thermal contact (Specific for versions (NTC)
with M2.10.3 injection-ignition system) 11. Longitudinal manifold
6. Climate control unit heater 12. Coolant - engine oil heat
7. Expansion tank exchanger
8. Throttle body

PA497200000006 -45 - 9- 1996
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DESCRIPTION

The cooling system is of the sealed type with forced
circulation by a centrifugal pump (1) located on the
cylinder head and operated by the timing gear belt.
A thermostatic valve (2), fitted on the rear of the
engine keeps the engine temperature at an optimum
level; it opens when the coolant reaches a tempera-
ture of 83 °C.

The radiator (4) cools the engine fluid by the dynamic
air and also by a fan (3) which is turned on:

- for versions with M2.10.3 injection-ignition system,
by a thermal contact (5) on the radiator;

- for versions with M2.10.4 injection-ignition system,
directly by the MOTRONIC control unit, depending on
the signal received from the engine coolant tempera-
ture sensor (NTC).

(For further details about how the fan works, see
ELECTRIC- ELECTRONIC DIAGNOSIS - Sect. 26 for
versions with air conditioner and Sect. 27 for versions
without air conditioner).

The expansion tank (7) tops up the circuit if the level
falls and absorbs the changes in the volume of the
coolant due to changes in temperature: it also vents
air from the circuit.

The circuit is fitted with a coolant fluid temperature
sender for the max. temperature gauge and thermal
contact (9) for the warning light.

OPERATION OF THE CIRCUIT

After the fluid has cooled the engine, it leaves the
cylinder head and reaches the thermostatic unit (92).
From here, if the temperature is below 83 °C, it is
drawn into the pump (1) through a longitudinal coolant
return manifold located on the left-hand side of the
cylinder head.

Conversely, if the temperature exceeds this value, the
fluid is directed to the radiator (4) through the opening
of the thermostat.

After being cooled in the radiator, the fluid returns, still
through the longitudinal manifold, to the pump which
directs it to the engine.

From the thermostatic cup the fluid is also sent to:

- heat the throttle body (8) from which it flows to the
expansion tank (7) also venting air from the system;
- the climate control system heater (6) from which it
returns to the longitudinal manifold;

- the heat exchanger (12) for cooling the engine oil
before being ducted directly into the longitudinal ma-
nifold through which it returns to the pump.

The expansion tank supplies the engine cooling sy-
stem via a special pipe connected with the longitudinal
manifold.

PA497200000006

- 46 -

WATER PUMP

The water pump is of the centrifugal type with blades.
It is fastened to the cylinder head and operated by the
crankshaft via the timing gear belt. An O-Ring ensures
tightness between the cylinder head and the pump.
The water pump is kept running constantly to ensure
that the coolant fluid circulates continuously.

1. Pulley
2. Impeller
3. Pump casing

4. O-Ring
5. Bearing

REMOVAL/REFITTING

- Set the car on a lift.

- Disconnect the battery (-) terminal.

- Remove the right front wheel and mud flap.

1. Raise the car and working as illustrated on the belt
tensioner loosen the tension of the auxiliary compo-
nents drive belt and remove it.

2. Slacken the four fastening screws and remove the

auxliary components drive pulley.
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1. Slacken the fastening screw and remove the belt
tensioner.

2. Slacken the fastening screw and remove the auxi-
liary components drive belt guide pulley.

3. Slacken the fastening screws and remove the lower
cover of the timing gear and counter-rotating shaft
drive belts.

W) & Q) RNeos
- Slacken the lower screws of the upper cover of the
timing gear and counter-rotating shaft drive belts.
1. Lower the car, slacken the fastening screws and
remove the upper cover.

pipes.

1. Slacken the fastening screws and remove the
ignition coils cover.
2. Disconnect the electrical connections from the igni-

tion coils.
\'\////‘,’/l
N *
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1. Slacken the fastening screws and remove the
ignition coils.

2. Slacken the fastening screws and remove the
ignition coils support bracket.

1. Slacken the fastening screws and remove the
cylinder head cover complete with gasket.

PA497200000000 -47 -
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1. Working on the timing gear belt tensioner, loosen
the tension on the belt, then take it off the timing gear

drive pulleys.

AT 1
o g N
LN D)

21+ 26 Nm L — \\

2.1 +2.7 kgm

1. Using tools no. 1.822.146.000 and no.
1.822.156.000 slacken the screw fastening the timing
gear exhaust side drive pulley and remove it.

2. Slacken the four screws fastening the timing gear
intake side drive pulley and remove it.

\..\/I

\l

' 1.822.146.000
1.822.156.000

I\

100 = 124 Nm

10.2 - 12.6 kgm
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1. Slacken the fastening screws and remove the

exhaust side cover.
2. Slacken the two fastening screws and remove the

water pump complete with O-Ring.

- Re-assembly reversing the sequence followed for
removal.

For re-assembly of the timing gear drive belt and

timing and for assembly of the auxiliary comp.
nents drive belt see GROUP 00.

10 - 1994
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DESCRIPTION

The following information and illustrations allow
quick engine removal and refitting.

Bench disassembily instructions for single compo-
nents are contained in the "ENGINE OVERHAUL"
volume.

The following procedures may be used only in part,
according to requirements.

For additional information and details, refer to the
specific component and assembly chapters.

REMOVAL

- Position the vehicle on a shop jack.

- Make sure the ignition key is at "STOP" and dis-
connect the (-) battery terminal.

- Drain the conditioning system (see ASSEMBLY
50).

- Remove the front wheels and the respective
mudguard.

- Lift the vehicle, loosen the fasteners and remove
the guard under the engine.

1. Drain the engine coolant by disconnecting the
radiator fluid output sleeve.

NOTE: Collect the co