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911 Carrera (996) Foreword

Foreword

This manual contains Technical Information as well as instructions
on repairs for Porsche vehicles. It is intended for the sole use of
workshops belonging to Porsche AG.

The descriptions form the basis for professional and correct mainte-
nance and repair work. The content of the work procedures
described is based on the level of training of a fitter who has com-
pleted vocational training and has a sound knowledge of the prod-
uct. This level of knowledge is necessary in order to carry out the
work described.

Warning notes

The warning notes and safety instructions are classified by the
respective signalising word (Danger, Warning, Caution) beside the
warning symbol. :

A Danger!

Warns against death or very serious injury which will cer-
tainly occur if the instructions are not observed.

A Warning!

Warns against death or very serious injury which may occur
if the instructions are not observed.

A Caution!

Warns against minor injury or damage to property if the
instructions are not observed.

To prevent injury and restricted operating and traffic safety of the
vehicle, or damage to the vehicle as the result of incorrect work,
read these instructions carefully and observe them without fail.

It is not possible for Porsche AG to give a detailed evaluation of all

danger situations for the persons carrying out the work. it is there-
fore imperative that all persons carrying out repair and maintenance
work on Porsche vehicles use their specialist knowledge to ensure

that their own safety is not at risk and the procedure chosen will not
have any negative effects on the vehicle - especially with regard to

safety.

It is therefore expressly specified that all work involved in the work

procedures described should be carried out only in accordance with
the valid guidelines and regulations of the local authorities responsi-
ble with respect to health and accident prevention and environmen-

Foreword
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911 Carrera (996)

tal protection, and in compliance with the legal requirements of
individual countries.

Notes

Notes contain advisory information related to the work procedure
which makes the fitter's work easier. The following pictogram indi-
cates this information:

2 | Note!

Contains advisory information which makes the work procedure eas-
ier.

Due to the continuous development and improvement of our vehi-
cles, there may be discrepancies between the actual technical sta-
tus of the vehicles and the work descriptions. Any existing
deviations are corrected by means of supplements, and the scope
of the descriptions is extended with supplements.

Porsche AG retains the right to implement changes at any time and
without prior notice.

-1 page 2
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911 Carrera (996) Foreword

Use

The workshop documentation for the 911 Carrera (996) model has
the designation

-"911 Carrera (996)" Technical Manual- and contains Techni-
cal Information as well as instructions on repairs.

The integration of the technical information published in the "911
Carrera (996)" Technical Manual with the instructions on repairs pro-
vides the user with a complex reference work that combines into
one book associated or cross-referenced material of relevance to
workshops and originating from various information media.

The "911 Carrera (996)" Technical Manual consists of 15 folders,
subdivided into the following Groups

¢ 0 Entire vehicle - General

+ 0 Diagnosis, 1 Engine, part 1 (up to Repair Group 45)

+ 0 Diagnosis, 1 Engine, part 2 (up to Repair Group 69)

+ 1 Engine, part 1 {up to Repair Group 13)

+ 1 Engine, part 2 (as of Repair Group 15)

¢ 2 Fuel, exhaust, engine electronics

+ 3 Transmission, manual transmission

+ 3 Transmission, automatic transmission

+ 4 Running gear

+ 5Body

+ 6 Body equipment, exterior

+ 7 Body equipment, interior

+ 8 /9 Air conditioning / Electrics

¢ 9 Circuit diagrams, part 1 (up to and including '99 model)

+ 9 Circuit diagrams, part 2 (as of and inciuding '00 model)
The two folders with Group O are to be regarded as one folder; i.e.

file the "Technical Information" notices only in the folder "Group O
Diagnosis, part 1" -up to Repair Group 45-.

The second folder Group O Diagnosis, part 2 -as of Repair Group
69- includes the further Repair Groups belonging to Group 0.

The two folders with Group 1 are to be regarded as one folder; i.e.
file the "Technical Information" only in front of the repair descriptions
in the folder Group 1 - Engine, part 1 -up to Repair Group 13-.

The second folder Group 1 Diagnosis, part 2 -as of Repair Group
15- includes the further Repair Groups belonging to Group O.

Use
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911 Carrera (996)

The two folders with Group 9 are to be regarded as one folder; i.e.
file the “Technical Information” notices only in the folder Group 9 Cir-
cuit diagrams, part 1 -up to '99 model-.

The second folder Group 9 Circuit diagrams, part 2 -as of ‘00
model- includes the further Repair Groups belonging to Group 9.

The "Boxster (986)" Technical Manual has the same structure in
each folder, with the following breakdown for all Groups:

Title page: "Boxster (986)" Technical Manual

> Foreword

Title page: "Technical information"

> Table of contents, Technical information> Technical information
Title page: "Repair”

> Repair Groups: overview> Table of contents, repairs> General
technical data> Instructions on repairs

As can be seen from the breakdown, the published Technical Infor-
mation is in the front part of each folder — numbered according to
the Groups. The Table of Contents assigned to each Group will be
periodically updated.

Following the Technical Information, separated by a title page, the
instructions on repairs — assigned according to the Groups or bro-
ken down into Repair Groups — are included in the folders.

The instructions on repairs will be extended and updated by means
of supplements.

@ Note!

Sheets that already exist in the "911 Carrera (996)" Technical Man-
val and are updated or revised and thereby exchanged by a supple-
ment are designated in the footer with the supplement number
corresponding to the current version: e.g. "Printed in Germany - 2,-
2000”

@ Note!

Due to a system modification in the Technical Literature production,
the following procedures have changed in model year 2000!

Epage 2
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1 - The previous record sheet in the folder "0-General” and
the supplement contents sheet -red sheet- have been
omitted. A supplement overview now appears sepa-
rately in each folder. The new supplement contents
sheet can be destroyed after the supplement is filed in
the folder.

@ Note!

The supplement overview sheet is replaced with the relevant
supplement in the corresponding folder and must no longer be
maintained by hand.

2 - The page numbering in the new and the replaced chap-
ters are no longer continuous. Each new chapter is now
given an additional chapter number followed by the
page number e.g.-2 Page 11 = Rep. Gr. O; General

3 - The old page numbering still applies to existing chap-
ters and those that are not replaced.

Use -2 page 3
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911 Carrera (996) Overview of repair groups

Group O: Entire vehicle - General 0
Sales check 01
Maintenance 03
Group O: Diagnosis 0
On-board diagnosis 03
DME diagnosis 24
Tiptronic diagnosis 37
ABS diagnosis 45
Group O: Diagnosis 0
Convertible-top diagnosis 61
Airbag diagnosis 69
Rollover protection system diagnosis 69
Seat memory diagnosis 72
Heating diagnosis 80
Alarm system diagnosis 90
PCM diagnosis 91
ParkAssistent diagnosis 91
HBA diagnosis 94
Group 1: Engine 1
Engine — Crankcase, suspension 10
Engine — Crankshaft, pistons 13
Group 1: Engine 1
Engine — Cylinder head, valve drive 15
Engine — Lubrication 17
Engine — Cooling 19
Group 2: Fuel, exhaust, engine electronics 2
Fuel supply, control 20
Exhaust system, turbocharging 21
Fuel system, electronic injection 24
Fuel system, K-Jetronic 25
Exhaust system 26
Starter, power supply, cruise control 27
Ignition system 28
Group 3: Transmission, manual transmission 3
Clutch, control 30
Manual transmission — Actuation, housing 34
Manual transmission — Gears, shafts, int. gearsh. 35
Final drive, differential, differential lock 39
Group 3: Transmission, automatic transmission 3
Torque converter 32
Autornatic transmission — Actuation, housing 37
Automatic transmission — Gears, control 38
Final drive, differential, differential lock 39

Overview of repair groups
Printed in Germany - 35, October 1999 REPGRU.CHP


http://www.workshopmanuals.co.uk

Overview of repair groups 911 Carrera (996)

Group 4: Running gear 4
Front wheel suspension, drive shafts 40
Rear wheel suspension, drive shafts 42
Wheels, tires, suspension alignment 44
Anti-Lock Brake System (ABS) 45
Brakes — Brake mechanics 46
Brakes — Hydraulics, regulator, booster 47
Steering 48
Group 5: Body 5
Body front 50
Body center, roof, frame 51
Body rear 53
Lids, flaps 55
Door front, central locking system 57
Group 6: Body equipment, exterior 6
Sliding roof 60
Convertible top, hardtop 6l
Bumpers 63
Glazing, window control 64
Exterior equipment 66
Interior equipment 68
Passenger protection 69
Group 7: Body equipment, interior 7
Linings, insulation 70
Seat frames 72
Seat upholsteries, covers 74
Group 8: Air conditioning 8
Heating 80
Ventilation 85
Air conditioning 87
Auxiliary air conditioning system 88
Group 9 Electrics 9
Instruments, alarm system 90
Radio, telephone, on-board computer, navigation 91
Windshield wiper and washer system 92
Lights, lamps, switches exterior 94
Lights, lamps, switches interior, theft protection 96
Group 9: Circuit diagrams 9
Wiring (up to and including the "99 model) 97
Group 9: Circuit diagrams 9
Wiring (from the '00 model) 97

Overview of repair groups
REPGRU.CHP Printed in Germany - 35, October 1999
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911 Carrera Transmission 3

Technical data

6-speed manual transmission G96/30

Type Code Equipment Installed in Model year
letter
(G96/30 6-speed 911 Carrera 4 (996) 1999
Technical data 3-1 page 1

Printed in Germany — 44, 2001 c3xxxxx1
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Transmission

911 Carrera

Structure of the transmission number

G96301001014

Example: G96/301001014 !
G96/30 Transmission type
1 Index of types within the trans-
mission no. 1 = normal differen-
' tial
001014 Serial number

Manual transmission

General data Manual transmission G 96 / 30
Transmission ratios Go96/30 7] I2=72:71

1. gear 11:42 =382

2. gear 20:44 =270

3. gear 31:47 =152

4, gear 37:45=122

5. gear 41 : 42 =102

b. gear 44:37 =084

Reverse gear 11:39=355

Final drive Hypoid bevel gear drive with 12 mm offset
3-1 page 2 Technical data

c3xxxxx1

Printed in Germany — 44, 2001


http://www.workshopmanuals.co.uk

911 Carrera

Transmission 3

General data

Manual transmission G 96 / 30

Transmission ratio, final drive 9:31=3,44
Filling capacity 2,71
Manual transmission tightening torques
Location Thread Tightening torque Nm (ftlb.)
Screw plug, oil drainage and oil filling M22 7 3(7)'
Drive shaft on the transmission flange M10 81
Clutch slave cylinder on transmission M8 23
qudg tube for release bearing on trans- m8 24
mission
B_aII journal for release lever on tranmis- M8 25
sion ~
Qover for final drive on transmission hous- M8 25
ing
Transmission on engine M12 /M10 85 /45
Reversing light switch on transmission M12 15
Holder for shift cables on transmission M10 45
Cardan flange on transmission M20 1202
Drive shaft on transmission flange M10 45

a) Counter collar nut with 170 Nm (126 ftib), loosen again and tighten to 120 Nm (89 Nm) = Rep. Gr. 39 82 19; Install and remove sealing

ring for cardan flange.

Technical data
Printed in Germanv — 44, 2001

3-1 page 3
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Transmission

911 Carrera

Front wheel drive Z 96.00

Type Code letter 1 Equipment Installed in Model year

General data

Front-axle final drive Z 96.00

Transmission ratio, final drive (Z2 : Z1 =)

31:9=3,44

Final drive Bevel gear drive without hypoid offset

Filling capacity approx. 1.5 1
Front-axle drive tightening torques

Location Thread Tightening torque Nm (ftib.)
Screw plug, oil drainage and oil filling 28

Cover on final drive 25

Long-neck tube on final drive 25

Drive shaft on final drive 39

Rear transmission support to transmission mount 65

Rear transmission support on body 65

3-1 page 4

Technical data

Cc3xxxxx1 Printed in Germany — 44, 2001
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911 Carrera Transmission

Location Thread Tightening torque Nm (ftlb.)
Front transmission support on front-axle cross 65

member

Studs on front-axle cross member M8 20

Front cross member to final drive M10 65

Drive shafts on front-axle final drive M8 39

Diagonal braces on body and front-axle cross M12 100

member

Tank strap on body M8 x 40 23

Pipe holder on transmission support M6 7

Technical data 3-1 page 5
Printed in Germany — 44, 2001 ¢3xxxxx1
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911 Carrera (996) Transmission 3

3 Technical data (manual transmission G96/00)

Key to transmission numbers

=S

G96002001 014/

127 97
G9600 1 001014
Transmission type Index for version Serial number
within transmission number
1 = normal differential
2 = limited-slip differential
3 Technical data (manual transmission G96/00) 3-3
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Technical data (manual transmission G96/00)

Manual transmission G96,/00

General data ;Manuat transmission G96,/00
Transmission ! G96,/00

ratios [(Z1:d2=22: 11

Lst gear 111:42 = 3.82

2nd gear EECI 144 =220

3rd gear 3147 =1.52

4th gear 37:45=122

5th gear 41 : 42 =1.02

bth gear 44 . 37 = 0.84

Reverse gear 1139 =355

Final drive Hypoid bevel gear drive with 12 mm offset
Transmission 9:31 =344

ratio final drive

Filling capacity 271

3 Technical data {manual transmission G96/00)
Printed in Germany - 18, 1998 9963_1
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Transmission

Technical data (manual transmission G96/00)

Tightening torques (transmission G96,/00)

Location Thread Tightening torque
Nm (ftlb.)

Screw plug, oil drainage

and oil filling M22 30 (22)

Drive shaft on transmission

flange M10 81 (60)

Clutch slave cylinder on

transmission M8 23(17)

Guide tube for release

bearing on transmission M8 24 (18)

Ball journal for release lever

on transmission M8 25(19)

Cover for final drive

on transmission M8 25(19)

Halfshaft flange on limited-

slip differential M10 44 (33)

Transmission M12 85 (63)

on engine M10 45 (33)

Reversing light switch

on transmission M12 15(11)

Bracket for shift cables on

transmission M10 45 (33)

3 Technical data (manual transmission G96/00)

Printed in Germany - 18, 1998
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911 Carrera (996) Clutch, actuation 30

305019 Removing and installing clutch

Tools
165_98
ltem Designation Special tool Explanation
A Centring mandrel 9102
B Toothed segment 9538/1
Bl Fastening screw for Hexagonhead bolt
toothed segment M12 x 50
3050 19 Removing and installing clutch 30-1

Printed in Germany - 13, 1998 996301
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30 Clutch, actuation 911 Carrera (996)

Assembly instructions

Removal Installation
1. Remove manual transmission. Refer to Group 3 1. Fit centring mandrel (special tool 9102) with
" —Manual transmission, Serv. No. 34 35 19. drive plate in the guide bearing (needle bush).
2. Fasten toothed segment (special tool 9538/1) 2. Fit thrust plate.
on the crankcase half (cylinder bank 1 - 3) Always tighten pan-head screws in several
with hexagonhead bolt M12 x 50. stages and in diametrically opposite sequence.

Tightening torque: 23 Nm (17 ftlb.)

3. Remove centring mandrel.

3. Detach thrust plate.

Note

In order to avoid deformation of the thrust
plate housing, always loosen screws in
several stages and in diametrically
opposite sequence.

4. Remove thrust plate and drive plate.

30-2 3050 19 Removing and installing ciutch
996301 Printed in Germany - 13, 1998
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30 50 37

Clutch, actuation

Disassembling and assembling clutch

30

414_96

30 50 37

Disassembling and assembling clutch

Printed in Germany - 13, 1998 996301
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30 Clutch, actuation

911 Carrera (996)

Disassembling and assembling clutch

Note:

No. Designation Oty. Removal Installation

1 Release lever 1

2 Release bearing 1 Do not wash out bearing.
Replace noisy bearing.
Do not grease sliding
surface of release
bearing or guide tube

3 Retainer spring 1 Grease ball journal at
the contact point with
the retaining spring using
Optimol Longtime 3EP

4 Pan-head screw M8 x 16 6  The bolts must always be The bolts must always be

loosened in several steps
and crosswise in order to

tightened in several steps
and crosswise in order to

prevent deformation of
the thrust-plate housing

prevent deformation of
the thrustplate housing

5 Thrust plate 1
6 Drive plate 1 Centre with centring
mandrel, special
tool 9102
7 Pan-head screw 8 Initial torque 25 Nm
M10x 1 x 50 (19 ftib.)
Final torque: 90° turn
8 Double-mass flywheel 1 Ensure the centring pins

are seated firmly

9 Needle bush

30-4 30 50 37 Disassembling and assembling clutch
996301 Printed in Germany - 13, 1998
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303019 Removing and installing clutch slave cylinder

Removal

1. Unscrew the front rear-axle cross member
{two M10 screws) to facilitate subsequent
assembly work.

2. Detach line No. 1 on the clutch slave cylinder
and remove line from holder No. 2. Cover or
close line No. 1 and the connection bore in
the clutch slave cylinder.

3. Remove holder with clip No. 2 (to facilitate
assembly). To do this, undo the 2 screws
on the transmission side cover.

4. Undo fastening screws No. 3 and remove
the clutch slave cylinder from the transmission
housing.

Note

The following tools can be used to undo and
tighten screws No. 3:

Lower screw: 3/8 inch changeover ratchet
in combination with a short extension
{approx. 100 mm long) and 13 mm socket
wrench insert.

Upper screw: 3/8 inch changeover ratchet
in combination with an extension

{(approx. 250 mm long), universal joint

and 13 mm socket wrench insert.

314_98

Installation

1. Grease end of the push rod of the clutch slave
cylinder — in the area located in the ball
socket of the release lever when installed —
with a thin coat of Olista Longtime 3 EP
{available as a spare part).

2. Fit the clutch slave cylinder and tighten
the fastening screws (23 Nm (17 ftib.)).

Note

When inserting clutch slave cylinder, it is
necessary to overcome the spring force acting
on the push rod whilst fitting a fastening screw.
Refer to the assembly instructions in the
following text.

30 30 19." Removing and installing clutch slave cylinder 30-7

Printed in Germany - 13, 1998
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Clutch, actuation

911 Carrera (996)

Assembly instructions for inserting
the clutch slave cylinder

Move clutch slave cylinder to installation
position and then fix/centre it at the lower
fastening point using a drift punch (A)
measuring 5 x 120 x 10 mm.

Align clutch slave cylinder ~ with the drift
punch (A} in place - so that the upper
fastening screw No. 3 can be fitted.

After fitting the upper fastening screw
No. 3, remove the drift punch (A) and
screw in the lower fastening screw.

Tighten upper and lower fastening
screws (23 Nm (17 ftib.)).

350_98

3. Fit clutch line on clutch slave cylinder
(do not tighten it yet).
Fit holder with clip on the transmission side
cover (tightening torque of the two screws:
25 Nm (19 ftib.)).
Clip clutch line into the holder and tighten
the line.

4. Bleed hydraulic system of the clutch
{(Rep. Gr. 30 / Serv. No. 30 01 07).

Important notes:

The clutch hydraulics must always be filled or
bled using a pressure filling and bleeding device.
Furthermore, the bleeder valve must be opened
sufficiently and the gauge pressure must be
approx. 1.5 bar.

Before the system is filled or bled, the clutch
pedal must be in the "Pedal fully depressed”
position.

Important: As there is no system pressure,
servo kinematic effects will cause the clutch
pedal to move forward abruptly. In order to
avoid damage, the pedal must be guided
manually.

Bleed the system until no more bubbles appear
at the bleeder valve (use a collecting bottle with
transparent hose).

If the system was open previously, the minimum
filling or bleeding time must be 30 seconds.

5. Check operation of the clutch.
Repeat the bleeding process if the clutch
does not operate (disengage) correctly.

6. Install rear axle cross member.
Tightening torque of the two screws
65 Nm (48 ftib.).

30-8

30 30 19 Removing and installing clutch slave cylinder
996307
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30

300519 Removing and installing the clutch pedal

Important notes

The description below applies to lefthand drive
vehicles.

On right-hand drive vehicles, the clutch pedal
lever is located directly next to the brake
pedal (separated by the steering outer tube

in the case of left-hand drive vehicles).
Assembly/disassembly for right-hand drive
vehicles is similar to the procedure for
lefthand drive vehicles.

Before the start of disassembly work on the
pedals, the clutch boost spring must be fixed
with a cotter pin (arrow at No. 5).

Important: secure the cotter pin (bend it over).

465_98

3005 19 Removing and installing the clutch pedal
Printed in Germany - 18, 1998 996309
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Removing and installing the clutch pedal

465_98

A = Clutch pedal area
B = Brake pedal area

30-10 300519 Removing and installing the clutch pedal
996309 Printed in Germany - 18, 1998
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911 Carrera (996) Clutch, actuation

A = Clutch pedal area

Note:
No. Designation Qty. Removal Installation
1 Switch Release by turning 90°, and  Before installation, pull

g e w N

5a

5b

6X

Retaining clip
Pin
Clamp

Boost spring
with bracket

Boost spring bearing

Pin

Clutch pedal lever

Bushings

pull out of the installation
opening

Secure boost spring with
cotter pin (arrow at No. 5)
Insert the cotter pin (g 3 mm)
into the assembly bore and
bend over ends.

Then undo the three fasten-
ing nuts of the bracket
(arrows) and remove the
boost spring together with
bracket and clutch pedal
lever (No. 6)

Remove together with
boost spring No. 5 and
bracket

Remain in the clutch
pedal lever

operating plunger out of
the switch as far as it will go

Replace if necessary

Replace

Install the assembly
consisting of bracket,
boost spring and clutch
pedal lever.

Ensure correct allocation
when replacing the boost
spring.™ *

Observe assembly and
adjustment specification
for the bracket (assembly
instructions under
Installation, step 3)

Replace if necessary.
It is important to note
instructions regarding
grease™*

It is important to note
instructions regarding
grease™ *

Check, replace if necessary.
Lubricate. Use specified
grease™

Lubricate the bushings of the clutch and brake pedals (6X and 14X) with "Optimol, Optitemp LG 2"
grease, Part No.: 000.043.203.37 (delivery quantity: 80 g tube).

** Information can be found in Repair Group 30 - Serv. No. 30 Clutch boost spring: allocation and
grease specification. To see when lubrication of the boost spring bearing points is not permitted,
please also refer to the assembly instructions for installation, steps 2.1 and 2.2.

30 65 19 Removing and installing the clutch pedal
Printed in Germany - 18, 1998
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30 Clutch, actuation 911 Carrera {996)

Notes on removal and installation

Removal
Warning 4. Detach diagnostic socket.
Danger of injury and / or damage
during disassembly and assembly
work!

The clutch boost spring can
become detached on its own.

> Before the start of disassembly
work in the area of the clutch
pedal lever (exception: clutch
pedal switch), the clutch boost
spring must be fixed with
a cotter pin (Figure 478_98) .

1. Disconnect battery ground cable.

2. Remove driver's seat (to facilitate work). 12.%6
3. Remove air duct (A). 5. Detach relay carrier, unclip and lower into
The air duct is plugged in. the footwell.

86_98

6. Release clutch pedal switch by turning it-90°
and pull it out of the installation opening.

2901 97

30-12 30 65 19 Removing and installing the clutch pedal
996309 Printed in Germany - 18, 1998
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Clutch, actuation

30

7. There is an assembly bore in the guide rod
for the clutch boost spring. Insert a 3 mm o
cotter pin in this bore, and bend over the
ends (securing: refer to Figure 478_98).

8. Remove pin between the clutch push rod
and clutch pedal lever.

9. Remove retainer (1) on the pedal bearing axle.

10. Undo fastening nuts from boost spring
bracket (arrows).
Requirement: Boost spring secured
with a cotter pin.
Remove clutch pedal lever together
with boost spring and bracket.

A — Clutch pedal lever 466_98

B - Brake pedal
C - Steering outer tube
X - Bearing bushings

— Retainer

478_98

Installation

1. Inspect all bearing bushings X for clutch pedal
lever and replace them if necessary. Lubricate
sliding surfaces of the bearing bushings X
(Figure 466_98) and the pedal bearing axle
with Optimol, Optitemp LG 2,

Part No. 000.043.203.37.

2. Assemble boost spring, bracket and clutch
pedal lever.
Description under step 2.1 or 2.2.
2.1 Carrera (996) Mod. ‘98 / some Mod. ‘99
2.2 Carrera (996) from current Mod. ‘99

Note

in the 911 Carrera (996), different boost
springs may be fitted.

Observe proper allocation when replacing
the boost spring and/or the bracket.

3005 19 Removing and installing the clutch pedal
996309

Printed in Germany - 18, 1998
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Clutch, actuation

911 Carrera (996)

A modified (optimised) clutch pedal must also be
sometimes be using when replacing the boost

spring.

Greasing of the boost spring bearing points
is partly necessary and partly not permitted
(depending upon the type of boost spring used).

Information can be found in the Technical
Manual - Repair Group 30, Serv. No. 30 Clutch
boost spring: allocation and grease specification.

2.1 Carrera (996) Mod. ‘98 / some Mod. ‘99

Identification/differentiation:
Push rod of boost spring open on one side,
boost spring parts not coated.

Grease pin for boost spring (arrow) with mating
bearing on the boost spring push rod, the boost
spring bearing (arrows) and the bearing pins on
the boost spring with Optimol, Optitemp LG 2,
part No. 000.043.203.37.

First remove old grease with solvent naphtha.

Greasing necessary (arrows) 31.1.98

30-14

2.2 Carrera (996) from current Mod. ‘99

Identification/differentiation:

Push rod closed / boost spring parts coated.
The date of introduction for this boost spring is
contained in the Parts Catalogue.

Engage the hexagon bolt of the boost spring
in the hexagon on the clutch pedal (arrow).

Important: Do not grease, as the sliding
surfaces of this type of boost spring are coated.
This non-greasing instruction applies to all sliding
surfaces (pin of boost spring, boost spring
bearing in bracket, bearing pin on boost

spring and boost spring in the shell).

Do not grease (not permitted) 467.98

Note

Gold-coloured bracket (996.423.571.00) and
boost spring with purple marking
(996.423.081.09 Mod. ‘98 / some Mod. ‘99 or
996.423.081.11 from current Mod. ‘99) must
be used only in this combination and installed
only in the 911 Carrera (996).

300519 Removing arhrd installing the ciutch pedal
996309
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3. Installation and adjustment specification for
boost spring bracket.
Install preassembled boost spring bracket
with clutch pedal lever.

To do this:

Step 1:
Tighten the three fastening nuts (arrows) only
slightly (the bracket must still be movable).

Step 2:

Tighten the clutch master cylinder to 10 Nm
(7.5 ftib.) (if the clutch master cylinder

was detached).

Step 3:

Press the clutch pedal against the direction of
travel until the pull stop in the clutch master
cylinder is reached.

Step 4:

Remove cotter pin (retaining pin) on the spring
cup so that the clutch pedal is pressed against
the rubber stop in the boost spring bracket.

Step 5:

The bracket is screwed down with the clutch
pedal pressed back (to make full use of the
slots). Tighten hexagon nuts (arrows) in

the prescribed sequence.

Tightening torque: 7.5 Nm (5.5 ftib.).
Sequence: 5a / 5b / 5¢

Clutch, actuation

30

3298

Note

The push rod of the clutch save cylinder should
not be lubricated in general (for all versions).

4. Fit new retainer on the pedal bearing axle and

subsequently secure the retainer by wedging
it with a mandrel.

5. Install clutch pedal switch.

First pull operating plunger out of the switch
as far as it will go.

By means of its self-adjustment function,
the switch then compensates for tolerances
in the pedals.

3005 19 Removing and installing the clutch pedal

Printed in Germany - 18, 1998
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6. Check the interlock switch adjustment
on vehicles with interlock.

Adjustment specification for interlock switch:

The switch must be aligned so that, with
the clutch pedal depressed, it is operated
approx. 1 to max. 2 mm before the limit
stop of the clutch slave cylinder is reached.

4998

7. Install relay carrier, diagnostic socket and
air duct.

8. Perform a function test on clutch and
brake operation.

911 Carrera (996)

30-16 3005 19 Removing and installing the clutch pedal
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30 Clutch boost spring: allocation and grease specification

1. Boost spring / bracket allocation

Gold-coloured bracket (996.423.571.00) and
boost spring with purple marking (996.423.081.09
or 996.423.081.11 / see boost spring allocation)
must be used only in this combination and
installed only in the 911 Carrera (996).

Note

The silvercoloured bracket (986.423.571.00) and
boost spring with white marking (986.423.081.08
or 986.423.081.11) are assigned to the
Boxster and must not be installed in

the 911 Carrera (996).

2. Standard boost spring allocation

2.1 Carrera Mod. ‘98 / some Mod. ‘99

Boost spring A. Push rod of boost spring open
on one side. Boost spring with purple marking.

Observe replacement procedure and grease
specification.

2.2 Carrera as of current Mod. ‘99

Boost spring B. Push rod of boost spring
closed. Boost spring with purple marking.

Do not grease any areas as the components
are coated.

31.98

* Differentiation/identification

30 Clutch boost spring: allocation and grease specification
9963017

Printed in Germany - 18, 1998
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Clutch, actuation

911 Carrera (996)

3. Boost spring:
Replacement procedure

3.1 Carrera Mod. '98 / some Mod. '99

The standard boost spring A {push rod on boost
spring is open on one side / boost spring painted
purple) Spare Part No. 996.423.081.09 is

no longer available after existing supplies

are used up.

Boost spring B 996.423.081.11 can then
be used as a replacement (closed push
rod / boost spring painted purple).

This boost spring must not be greased.

When boost spring B is installed for the
first time, the optimised clutch pedal
996.423.139.09 must also be used.

556_98

467_98

Note

Hexagon bolt 999.423.315.06 and retainer
999.166.022.02 are included with the boost
spring to enable it to be attached to the
optimised clutch pedal.

This scope of delivery is the same as for
boost spring type B (as of current Mod. ‘99).

3.2 Carrera as of current Mod. '99

Boost spring B (Figure 556_98) is used as
standard and for replacement.

30-18

30 Clutch boost spring: allocation and grease specification
9963017
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30

4. Grease specification

The following grease specification must be
observed during assembly work on the pedals.

4.1 Pedal bearing axle

Greasing generally necessary.

Lubricate sliding surfaces of the bearing
bushings X and the pedal bearing axle
with Optimol, Optitemp LG 2,

Part No. 000.043.203.37.

L J
11K B

X N
RS
NHS
il

1o
[
C | : \
<= ) il /
( b4/
VA
e
1
A — Clutch pedal lever 466_98

B - Brake pedal
C - Steering outer tube
X — Bearing bushings

1 - Retainer

4.2 Clutch master cylinder push rod

Do not grease, as this could result in damage.

4.3 Area around boost spring

Depending upon the type of boost spring used,
greasing is either necessary or not permitted.
The following general rule applies: Do not grease
coated parts, as otherwise the coating is lost.

4.3.1 Carrera Mod. '98 / some Mod. '99

A. Boost springs installed as standard:
Push rod open on one side. Parts uncoated.

Grease pin for boost spring (arrow) with mating
bearing on the boost spring push rod, the boost
spring bearing (arrows) and the bearing pins on
the boost spring with Optimol, Optitemp LG 2,
Part No. 000.043.203.37.

First remove old grease with solvent naphtha.

The boost spring and interior of the boost
spring housing are lubricated with a special
grease. This grease is not available as a spare
part. If necessary, replace the complete boost
spring {with housing).

31.1.98

30 Clutch boost spring: allocation and grease specification
9963017

Printed in Germany - 18, 1998
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911 Carrera (996)

B. Spare part replacement boost springs
Part No. 996.423.081.11 (type used as

of current Model ‘99 / Figure 467_98).
Distinguishing feature: closed push rod,
boost spring with purple marking and
hexagon bolt for attachment to

the clutch pedal.

Do not grease any areas as the components
are coated.

4.3.2 Carrera as of current Mod. '99

Push rod closed / attachment to clutch pedal
by means of a hexagon bolt.

Do not grease any points, as the parts
are coated.

467.98
30-20 30 Clutch boost spring: allocation and grease specification
9963017 Printed in Germany - 18, 1998
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304519 Removing and installing release bearing — GT3

354_99

30 45 19 Removing and installing release bearing ~ GT3 30-21
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Clutch, control

Removing and installing release bearing - GT3

No. Designation

Note:
Qty. Removal

911 Carrera (996)

Installation

Snap ring

2 Thrust plate

3 Release bearing

4 Spring washer

1  Remove using pointed-nose
pliers, simultaneously push
down pressure plate using
a press

1  Check, do not wash out,
just dry wipe

1 Mount in correct position

Ensure correct seating

Engage lug (twist lock)
in the opening of a
diaphragm spring latch

Do not grease sliding
surface

5 Spacer washer 2 Fit 2 spacer washers
6 Pressure plate 1 Check for wear, replace
if necessary
30-22 304519 Removing and installing release bearing — GT3

9963021
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911 Carrera (996) Clutch, control 30

Removing and installing release bearing - GT3

Assembly instructions

1. The snap ring can be fitted only using a
workshop press. Use a block of hardwood
as a pressure piece.

3. Do not grease the sliding surfaces of
the release bearing and the guide tube.
The guide sleeve is slotted (irregular
course - arrow)

355_99

2. Fit spring washer in correct position.

D

356_99

358 99

30 45 19 Removing and installing release bearing — GT3 30 - 23
Printed in Germany - 28, 1999 9963021
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911 Carrera (996} Manual transmission actuation, housing 34

344919 Removing and installing closure cap for selector mechanism

Tools
I
\
‘ (
|
|
500_98
ltem Designation Special tool Explanation
Mandrel P 375
34 49 19 Removing and installing closure cap for selector mechanism 34-19
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Removing and installing closure cap for selector mechanism

075_98

A - Closure cap

34 -20 34 49 19 Removing and installing closure cap for selector mechanism
9963419 Printed in Germany - 18, 1998
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Manual transmission actuation, housing 34

Removing and installing closure cap for selector mechanism

Removal
1. Remove transmission
(refer to Service No. 34 35 19).

2. Shift gear lever to neutral, unscrew fastening
screw "A" and remove snap ring "B".

A - Fastening screw 076_98
B - Snap ring
C - Closure cap

3. Drill a hole of 3.5 mm in the centre of the
closure cap (coat drill with thick grease
in order to prevent drilling chips from falling
into the transmission), screw in sheetmetal
screw (4.8 x 25) with a large washer and
lever out the closure cap using two
screwdrivers.

484_98

Installation

1. Insert the closure cap and snap ring into
the hole in the housing.

2. Using special tool P375 press the snap ring
and closure cap down until the snap ring
engages into its groove.

Note

Ensure that the snap ring is perfectly secure.

3. Tighten the fastening screw for the wheel
bearing housing to 25 Nm (19 ftib.).

4, Install the transmission.

34 49 19 Removing and installing closure cap for selector mechanism
9963419

Printed in Germany - 18, 1998
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34

34 01 55 Changing transmission oil

Filling capacity: 2.7 |

Note

Use only oils approved by Porsche.
See Parts Catalogue.

1. Unscrew the oil filler and drain screws and
drain the oil with the vehicle horizontal.

1 - Filler screw 88-97
2 — Drain screw

2. Clean the drain and filler screws.

3. Fill with oil up to the bottom edge of the oil
filler opening.

4, Tighten the drain and filler screws with
30 Nm (18 ftib.).

34 01 55 Changing transmission oil
Printed in Germany, 1997 996341
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34

343519 Removing and installing transmission G 96

Tools

N\ oo

(1 T2

e[

Item Designation Special tool

Retaining device 9624/1

Explanation

138-97

34 3519 Removing and installing transmission G 96
Printed in Germany, 1997 996341
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Removing and installing transmission

Removal

1. Remove underbody panels (middle and rear). 7. Unscrew the clutch slave cylinder and hang up
at the side with the hose connected.
2. Remove the cross member which passes

under the transmission. Note
o ) o The clutch pedal must not be pressed if the

3. Secure the engine in installation position with slave cylinder has been removed.

special tool 9624/1. To do this, remove the Danger of injury from flying piston rod.

mounting for the stabilizer, swivel the Affix a warning note in the vehicle!

stabilizer forward and screw on special tool

9624/1 with four fastening screws. 8. Disengage shift and selector cables on the

Screw in the pressure screw until the transmission:

pressure disc has contact with the crankcase.

133-97
132-97
_ o Note

4. Remove drive shafts af( the transmission and The shift and selector cables must not be

protect the shafts against damage (use scrap excessively bent or kinked

pieces of hose with a diameter of 30 mm). y )
5. Disconnect the plug connection for the Pul Off.Sh.'ft anq selector cables at the

. . transmission shift and selector levers.

reversing light switch.
6. Unclip the hydraulic line for the clutch slave

cylinder at the side transmission case cover.
34-4 34 3519 Removing and installing transmission G 96
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34

Detach the support bracket sleeves A and B
at the support bracket. To do this, release
the support bracket sleeves (press tabs in
the direction indicated by the arrow) and ca-
refully pull them out of the support bracket.

9. Place transmission jack under the transmissi-
on and fasten fixing strap.

10. Remove transmission holder and transmissi-
on support.

97-123

11. Unscrew transmission/engine fastening
screws. To do this, use a long 3/8 inch ex-
tension.

Note

The engine may be lowered by up to 25 mm in
order to improve accessibility to the upper
SCrews.

97130

12. Pull transmission to the front and lower it
carefuily.

Installation

install in reverse order, observing the following
points:

34 35 19 Removing and installing transmission G 96
996341

Printed in Germany - 4, 1997
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911 Carrera (996)

Note

Each time the shift cables are removed from the
transmission lever, the retaining clips of the shift
cable end pieces must be replaced.

1. Clean teeth of the drive shaft and grease with
a thin coat of Olista Longtime 3 EP
(available as spare part).

2. Ensure perfect seating of dowel sleeves in
crankcase.

3. Move in transmission so far that the clutch sla-
ve cylinder can be fitted. Tightening torque for
hexagon-head bolts 23 Nm (17 ftlb.).

4. Carefully move transmission in further and fa-
sten to engine.

97-130

No. Screw/nut Nm (ftlb.)
1 M12 x 60 85 (63)
2 M12 x 90 85 (63)
3 M12 x 90 85 (63)
4+ | Mo 45 (33)
5 M10 x 45 45 (33)
6** M12 85 (63)
7 M12 x 60 85 (63)
8 M12 x 60 85 (63)

*  Multiple-tooth nut
** Hexagon nut
(as of 4.9.97: M12 x 50 hexagon-head bolt)

Tightening torques:

Cross member to carrier
side member (M10) = 65 Nm (48 ftib.,
Stabiliser to rear axle cross
member side part (M8) = 23 Nm (17 ftib.)
Drive shaft to transmission
flange (M10) = 81 Nm (60 ftib.)
Clutch slave cylinder to

transmission (M8) 23 Nm (17 ftib.)

Transmission support to

body (M10) 65 Nm (48 ftib.)

Transmission support/transmission
carrier to transmission bearing (M10)
= 65 Nm (48 ftlb.)

Transmission support to
body (M10)

65 Nm (48 ftlb.)

34-6

34 35 19 Removing and installing transmission G 96
996341
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340819 Removing and installing shift console

Tools

600_96
litem Designation Special tool Explanation
Locking bridge 9619
34 08 19 Removing and installing shift console 34 -7

Printed in Germany - 4, 1997 996347
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34

Removing and installing shift console

556_97

2 - Selector cable (blue)
3 - Shift cable (black)

1 — Shift console

3408 19 Removing and installing shift console

34

Printed in Germany - 4, 1997

996347


http://www.workshopmanuals.co.uk

911 Carrera {996) Manual transmission - Actuation, ass. housing 34

Removing and installing shift console

Removal
Note

The shift and selector cables must not be
excessively bent or kinked.

1. Remove centre console
{refer to Service No. 68 17 19).

2. Move shift lever to neutral position and fix
shift lever with special tool 9619.

1 - Selector cable (blue) 560_97
2 — Shift cable (black)

3 - Adjuster open

4 — Adjuster closed

5 — Support bracket

6 — Locking sleeve

5. Disengage support bracket sleeves (5) on the
shift console. To do this, release the support
bracket sleeves and carefully pull out of the
support bracket. :

3. Remove shift console cover.

6. Unscrew fastening nuts for the shift console

4, Disengage the selector and shift cables on .
and remove the shift console.

the shift console. To do this, slide the locking
sleeves (6) forward as far as they will go and
turn clockwise to removal position.

34 08 19 Removing and installing shift console 34-9
Printed in Germany - 4, 1997 996347
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911 Carrera (996)

Installation

Note

The shift mechanism is designed so that installa-
tion and adjustment are a single work step.

Preconditions for this are:

Special tool 9619 must be fitted to fix the
shift lever.

The transmission must be in neutral.

1. Install the shift console and tighten the fasten-
ing nuts with 10 Nm (7.5 ftib.).

2. Fasten shift and selector cables on the shift
console:

Fit support bracket sleeves (b) in the correct
position.
It must be possible to hear and feel them en-

gage.

Engage shift and selector cables in the open
adjusters (3) and close the adjusters (see en-
larged view).

The locking sleeves must move to the end
position automatically.

1 — Selector cable (blue) 603-196
2 — Shift cable (black)

3 — Adjuster open

4 - Adjuster closed

5 — Support bracket

3. Remove special tool 9619 and shift through
all gears as a test.

4. Clip in shift console cover.

5. Install centre console
(refer to Service No. 68 17 19).

34-10

34 08 19 Removing and installing shift console
996347 Printed in Germany - 4, 1997
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341219 Removing and installing shift and selector cables

Tools
\_/,——" —\
> Snap-o..
G mm— —— —~ A177USA__ |
S ——
459_97
Item Designation Special tool Explanation
A Removal tool commercially available (refer to
Technical Equipment Manual,
Chapter 2.4, No. 21)
B Locking bridge 9619
34 12 19 Removing and installing shift and selector cables 34-11
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Removing and installing shift and selector cables

555_97

1 - Selector cable (blue)
2 — Shift cable (black)

3 - Rubber sleeve

341219 Removing and installing shift and selector cables

34-12
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Removing and installing shift and selector cables

Note

The shift cable and selector cable can be
exchanged only together, as they possess a
common rubber sleeve.

Removal

Note

The shift and selector cables must not be
excessively bent or kinked.

1. Remove centre console
(refer to Service No. 68 17 19).

2. Lift shift console cover up and off.

3. Move shift lever to neutral position and fix
shift lever with special tool 9619.

4., Disengage the selector and shift cables on
the shift console. To do this, slide the locking
sleeves (6) forward as far as they will go and
turn clockwise to removal position.

1 — Selector cable (blue) 550_97
2 - Shift cable (black)

3 - Adjuster open

4 - Adjuster closed

5 — Support bracket

6 — Locking sleeve

5. Disengage support bracket sleeves (5) on the
shift console. To do this, release the support
bracket sleeves and carefully pull out of the
support bracket.

6. Remove parking brake console.

7. Remove underbody panel (middle and rear).

34 12 19 Removing and installing shift and selector cabies
996347

Printed in Germany - 4, 1997
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8. Disengage shift and selector cables on the 9. Remove cross member,
transmission:

BAWemeZ g e
Vo'

N
oI ="

10. Place transmission jack under the transmissi-
on and remove transmission support.

1 - Selector cable (blue) 554_97
2 - Shift cable (black)

Lever off shift and selector cables (1/2)
using a commercially available removal tool
(refer to Technical Equipment Manual,
Chapter 2.4, No. 21).

Disengage support bracket sleeves (A/B) on
the support bracket. To do this, release the
support bracket sleeves (press tabs in the di-
rection indicated by the arrow) and carefully
pull them out of the support bracket.

97-123

34-14 3412 19 Removing and installing shift and selector cables
996347 Printed in Germany - 4, 1997
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Manual transmission - Actuation, ass. housing 34

11. From the passenger compartment, press rub-
ber sleeve out to the rear and pull B+ wire
out of the slotted sleeve.

56297

Installation

Note

Each time the shift cables are removed from the
transmission lever, the retaining clips of the shift
cable end pieces must be replaced.

1. Position rubber sleeve.

1 — Rubber sleeve 55397

2. Apply a generous coating of lubricant (e.g.
Contifix tyre mounting paste) on the rubber
sleeve and B+ wire in the area of the body
opening.

3. Push shift and selector cables through the
body opening from behind.
Take care not to soil the vehicle interior.

341219 Removing and installing shift and selector cables
996347
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911 Carrera (996)

4. Insert B+ wire into the slot of the rubber slee-
ve and press sleeve into the body opening.

1 - B+ wire 551_97
2 — Rubber sleeve
3 - Shift and selector cables

5. Fasten shift and selector cables on support
bracket (A/B) and on transmission lever (1/2).

1 - Selector cable (blue) 554_97
2 — Shift cable (black)

6. Install transmission support and cross
member.

7. Install parking brake console.

Note

The shift and selector cables are routed under-
neath the console.

8. Fasten shift and selector cables on the shift
console:

Fit support bracket sleeves (5) in the correct
position. It must be possible to hear and feel
them engage.

Engage shift and selector cables in the open
adjusters (3} and close the adjusters (see
enlarged view).

The locking sleeves must move to the end
position automatically.

53
1 - Selector cable (blue) 603-1-96

2 — Shift cable (black)
3 - Adjuster open

4 — Adjuster closed

5 - Support bracket

9. Remove special tool 9619 and shift through
all gears as a test.

10. Clip in shift console cover.

34 -16

34 12 19 Removing and installing shift and selector cables
996347
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11. Adjust parking brake
(refer to Service No. 46 83 16).

12. Install centre console
(refer to Service No. 68 17 19).

13. Fit underbody panels (middle and rear).

Tightening torques:

Parking brake console to
body (M8)

1]

23 Nm (17 ftib.)

Transmission support to
body (M10)

65 Nm (48 ftib.

Transmission support/transmission
carrier to transmission bearing (M10)
= 65 Nm (48 ftib.]

Cross member to carrier

side member (M10) 65 Nm (48 ftib.)

34 12 19 Removing and installing shift and selector cables

Printed in Germany - 4, 1997
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35

355019 Removing and installing sealing ring for input shaft

e

B

jJ
)
C

Item Designation Special tool Explanation
A Sleeve 9255
B Puller 9629
C Pressure piece 9628

117-97

3550 19 Removing and installing sealing ring for input shaft
Printed in Germany, 1997 996351

35-1


http://www.workshopmanuals.co.uk

35 Manual transmission - Gears, shafts, int. gearsh. 911 Carrera (996)

Removing and installing sealing ring for input shaft

Removal

1. Remove transmission (see Page 34 - 3). 5. Pull out sealing ring by screwing in the
hexagon-head screw.
2. Remove the release lever for clutch.

3. Remove guide tube for release bearing. \ U
4. Screw special tool 9629 securely into the X/ ®
sealing ring. . //‘
G £ X
’ 1“ / ] \ \ — /

140-97

Note

The coil spring must be pulled off the input shaft
with a wire hook if the spring should jump down
when removing the sealing ring.

35-2 3550 19 Removing and installing sealing ring for input shaft
996351 Printed in Germany, 1997
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911 Carrera {996) Manual transmission - Gears, shafts, int. gearsh. 35

Installation

1. Push assembly sleeve 9255 onto the toothing 3. Drive in sealing ring with special tool 9628 as
of the input shaft, far as the mounting face.

141-97 142-97
2. Fill the space between the dust and sealing 4, Install guide tube for release bearing.-
lips on the sealing ring with grease (e.g. Liqui Always renew fastening screws and tighten
Moly). with 24 Nm (18 ftib.)

5. Fit release lever with release bearing.

6. Clean teeth of the input shaft and grease with
a thin coat of Olista Longtime 3 EP (available
as spare part).

3550 19 Removing and installing sealing ring for input shaft 35-3
Printed in Germany, 1997 996351
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911 Carrera (996) Final drive - Differential, differential lock 39

3920 19 Removing and installing cover for final drive

Tool
137-97
Item Designation Special tool Explanation
Centering pins 9321 M8
39 20 19 Removing and installing cover for final drive 39-1

Printed in Germany, 1997 996391
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39 Final drive - Differential, differential lock 911 Carrera (996)

Removing and installing cover for final drive

Removal Installation
1. Drain transmission oil. Tightening torques:
2. Remove drive shaft at the transmission and Cover for final drive
protect the shaft against damage (use scrap to transmission (M8) = 25 Nm (18 ftib.)

pieces of hose with a diameter of 30 mm).
Drive shaft to transmission
3. Remove halfshaft flange (see Pages 39 - 5 flange (M10) = 81 (60 ftib.)
and 39 - 9).
Qil filler and oil drain

4. Unclip hydraulic line for clutch slave cylinder. plugs (M22) 30 Nm (22 ftib.)

5. Unscrew hexagon-head bolts for cover and
press off cover on alternate sides. 1. Fit sealing ring untwisted.

2. Coat sealing ring with transmission oil and fit
cover. Use special tool 9321 to aid assembly.

129-97

39-2 39 20 19 Removing and installing cover for final drive
996391 Printed in Germany, 1997
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911 Carrera (996) Final drive - Differential, differential lock 39

392219  Sealing ring for limited-slip differential --
Removing.and installing the halfshaft flange

Tool
143-97
Item Designation Special tool Explanation
Pressure piece 9252
39 22 19 Sealing ring for limited-slip differential 39-3

Printed in Germany, 1997 996391
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39

Final drive - Differential, differential lock

911 Carrera (996)

Sealing ring for limited-slip differential -- Removing and installing the halfshaft flange

)
e

g

1 - Hexagon-head bolt
2 - Halfshaft flange
3 — Sealing ring

115-97

39-4

3922 19 Sealing ring for limited-slip differential

996391

Printed in Germany, 1997


http://www.workshopmanuals.co.uk

911 Carrera (996) Final drive - Differential, differential lock 39

Sealing ring for limited-slip differential -- Removing and installing halfshaft flange

Note Installation

The sealing rings can also be replaced with the 1. Fill the space between the dust and sealing

transmission installed. lips with grease (e.g. Liqui - Moly) and drive in
the sealing ring up to the mounting face using

Removal special tool 9252.

1. Unscrew fastening screw for halfshaft flange
and pull out halfshaft flange.

:—"'_—lﬁ‘ NGe
T Y
e

S

Q
[

7 A
i |

S

(e, ©

114-97
13-97 2. Tighten the fastening screw for the halfshaft
flange with 44 Nm (33 ftib.).
2. Lever out sealing ring using a suitable tool.
39 22 19 Sealing ring for limited-slip differential 39-5

Printed in Germany, 1997 996391
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911 Carrera (996) Final drive - Differential, differential lock 39

392219  Sealing ring for differential -- Removing and installing halfshaft flange

Tool

A

NV Y N NNV W
m 'Z:v}}:vvvvvvvvvvv

B C

128-97
Item Designation Special tool Explanation
A Pull-in tool and extractor P 254
B Pressure piece 9252
C Pressure piece 9247/1
39 22 19 Sealing ring for differential -- Removing and installing halfshaft flange 39-7

Printed in Germany, 1997 996391
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39 Final drive - Differential, differential lock 911 Carrera (996)

Sealing ring for limited-slip differential -- Removing and installing halfshaft flange

1 - Halfshaft flange 16-97
2 - Sealing ring

3 - Snap ring

39-8 39 22 19 Sealing ring for differential -- Removing and installing halfshaft flange

996391 Printed in Germany, 1997


http://www.workshopmanuals.co.uk

911 Carrera (996) Final drive - Differential, differential lock 39

Sealing ring for limited-slip differential -- Removing and installing halfshaft flange

Note

The sealing rings can also be replaced with the
transmission installed.

Removal

1. Remove right halfshaft flange. To do this,
place a chisel or spacer "A" under the
halfshaft flange and pull out the halfshaft
flange by turning the screw "B".

135-97

2. Lever out sealing ring using a suitable tool.

Note

Pull out left halfshaft flange by screwing in the
hexagon-head bolts "A" on alternate sides. The
bolts must be supported on the rib reinforce-
ments of the cover (see Figure).

39 22 19 Sealing ring for differential -- Removing and installing halfshaft flange 39-9
Printed in Germany, 1997 996391


http://www.workshopmanuals.co.uk

39 Final drive - Differential, differential lock 911 Carrera {996)

Installation

1. Fill the space between the dust and sealing 3. Grease the snap ring well and drive in the
lips with grease (e.g. Liqui - Moly) and drive in halfshaft flange using the special tools P254
the sealing ring up to the mounting face using and 9247/1.

special tool 9252.

2. Always replace the snap ring for the halfshaft
flange. To do this, clamp the flange in the vice
with protective jaws and press out the snap
ring with the new snap ring A",

136-97

A - New snap ring 175-97

39-10 39 22 19 Sealing ring for differential -- Removing and installing halfshaft flange
996391 Printed in Germany, 1997
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911 Carrera 4 {996) Transmission
3 Technical data
6-speed manual transmission G96,/30
] 7 -
| B e
301_98
Type Code letter Equipment Installed in Model year
G96/30 6-speed 911 Carrera 4 (996) 1999
3 Technical data 3-101
Printed in Germany - 14, 1998 C4S3_101
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911 Carrera 4 {996) Transmission
3 Technical data
Key to transmission numbers
Mo ? 2,
: N N 6 O I A iy 1l
AN .
A % _, ‘ ~ K 13/\
696301001014
303_98

G96/30 1 001014
Transmission type index for version Serial number

within transmission nhumber

1 = normal differential
3 Technical data 3-103

Printed in Germany - 14, 1998

C483_101
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911 Carrera 4 {996) Transmission

Technical data

Manual transmission G96/30

General data Manual transmission G96,/00
Transmission ratios  |G96/30
:l2=12:11
1st gear 11:42=3.82
2nd gear 20:44 =2.20
3rd gear 31:47 =152
4th gear 37:45=1.22
5th gear 4] : 42 =1.02
6th gear 44 . 37 =0.84
Reverse gear 11:39 =3.55
Final drive Hypoid bevel gear drive with 12 mm offset
Transmission ratio 9:31 =344
final drive
Filling capacity: 2.71

3 Technical data
Printed in Germany - 14, 1998 C4s3_101
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911 Carrera 4 (996)

Transmission

Technical data

Tightening torques (manual transmission G96,/30)

Location Thread Tightening torque
Nm (ftlb.)

Screw plug, oil drainage

and oil filling M22 30 (22)

Drive shaft on transmission

flange M10 81 (60)

Clutch slave cylinder on

transmission M8 23(17)

Guide tube for release

bearing on transmission M8 24 (18)

Ball journal for release lever

on transmission M8 25 (19)

Cover for final drive

on transmission M8 25(19)

Transmission M12 85 (63)

on engine M10 45 (33)

Reversing light switch

on transmission M12 15(11.0)

Bracket for shift cables on

transmission M10 45 (33)

Cardan flange on

transmission M20 120 (89) *

* Counter collar nut with 170 Nm (126 ftlb.), loosen again and tighten to 120 Nm (89 ftib.)
(refer to Serv. No. 39 82 19).

3 Technical data
Printed in Germany - 14, 1998

C4s3_101
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911 Carrera 4 (996) Transmission 3

3 Technical data

Final drive 296/00

27898

Type Code letter Equipment Installed in Model year
296/00 911 Carrera 4 (996) 1999
world-wide
General data Front-axle final drive Z96/00
Transmission ratio
final drives (Z2 : Z1 = i) 31:9=3.444
Final drive Bevel gear drive without hypoid offset
Capacity Approx. 1.5
3 Technical data 3-109

Printed in Germany - 14, 1998 C4S83_101
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911 Carrera 4 (996) Transmission 3

Technical data

Tightening torques, final drive Z96/00

Location Thread Tightening torque
Nm (ftib.)

Screw plug, oil drainage

and oil filling M18 28 (21)

Lid on final drive M8 25 (19)

Longneck tube on

final drive M8 25(19)

Drive shaft on

final drive M8 39 (29)

Rear transmission support

on transmission mount M10 x 90 65 (48)

Rear transmission support

on body M10 65 (48)

Front transmission support on

front-axle cross member M10 65 (48)

Stud on front-axle cross

member M8 20 (15)

Front transmission support on

final drive M10 65 (48)

3 Technical data : | | 3-111

Printed in Germany - 14, 1998 C483_101
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911 Carrera 4 (996) Final drive - Differential, differential lock 39

398819 Removing and installing front final drive

j L m _M‘ r

5 1 2 4 3

1 - Front final drive 24998

2 - Long-neck tube with central shaft
3 - Cardan shaft

4 - Transmission support, rear

5 — Transmission support, front

39 88 19 Removing and installing front final drive 39 -101

Printed in Germany - 14, 1998 €4539101
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39 Final drive - Differential, differential lock 911 Carrera 4 (996)

Removing and installing front final drive

Removal

1. Remove cardan shaft 6. Remove pipe holder and unscrew fastening
(refer to Serv. No. 39 02 19). screws/nuts for the rear transmission support.

2. Remove underbody cover (front). Note

' Do not undo screw “C”
3. Remove diagonal braces at front and cover.

/
7

|
00

' A - Pipe holder 24498
A - Diagonal braces 243_98 B - Transmission support
B - Cover C - Screw

4. Remove drive shafts at the transmission and
protect the shafts against damage (use scrap
pieces of hose with a diameter of 30 mm).

Note

To protect the coolant pipes against scratches
when the final drive is removed or installed, it
is advisable the protect the pipes with adhesive
tape in the area of the final drive.

5. Place transmission jack under the
transmission and secure with fixing strap.

39 - 102 398819 Removing and installing front final drive
C4539101 Printed in Germany - 14, 1998
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911 Carrera 4 (996)

Final drive - Differential, differential lock

39

7. Undo fastening nuts for front transmission
support and unscrew the studs.

A — Transmission support 245 98
B - Hexagon nut
C - Stud

8. Carefully lower the transmission out.
When doing so, avoid damaging
the coolant pipes.

Installation

Install in reverse order, observing the following
points:

1. Carefully lift in the transmission with a
universal transmission jack. When doing
so, do not damage the coolant pipes.

250_98

2. Push studs through the front transmission
mounts and screw into the front-axle cross
member.

3. Fasten transmission mounts on the front-axle
cross member and on the body.

Note

If the hexagon-head bolt (M10 x 90) was
undone on the rear transmission support/
transmission mount, it is important to tighten
the front transmission support first, then the
rear transmission support and the M10 x 90
screw on the rear transmission mount last.

39 88 19 Removing and installing front final drive
€4539101

Printed in Germany - 14, 1998

39 -103
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39

Final drive - Differential, differential lock

911 Carrera 4 (996)

Tightening torques:

Studs on front-axle cross
member (M8)

Front transmission support
on transmission (M10)

Front transmission support
on front-axle
cross member (M10)

Rear transmission support
on body (M10)

Rear transmission support
on transmission mount {(M10 x 90)

Drive shafts on front-
axle final drive (M8)

Diagonal braces on body
and front-axle cross
member (M12)

Tank strap on
body (M8 x 40)

Pipe holder on transmission
support (M6)

20 Nm (15 ftib.)

65 Nm (48 ftib.)

65 Nm (48 ftib.)

65 Nm (48 ftib.)

65 Nm (48 ftib.)

39 Nm (29 ftib.)

= 100 Nm (74 ftib.)

23 Nm (17 ftib.)

7 Nm (5.0 fiib.)

39 -104

39 8819 Removing and installing front final drive

C4539101

Printed in Germany - 14, 1998
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911 Carrera 4 (996) Final drive - Differential, differential lock

39

390219 Removing and installing cardan shaft

Tools

ltem Designation Special tool Explanation

Assembly sleeve 9255

237.98

3902 19 Removing and installing cardan shaft
Printed in Germany - 14, 1998 C4S839105

39 - 105
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39 Final drive - Differential, differential lock

911 Carrera 4 (996)

Removing and installing cardan shaft

Removal

Note

Observe max. joint angle of 20° when removing
and fitting. Furthermore, the cardan joint must
not be loaded at max. deflection (stop).

1. Remove underbody covers (rear and centre).
2. Support manual transmission in installation

position with the transmission jack and
remove the transmission support.

=

N
AN

B — Transmission holder 206_98

3. Fasten transmission to the transmission holder
with the two fastening screws.

4. Detach cardan shaft at the transmission side
and press it off the transmission flange with
two mounting levers.

A - Transmission support 225_98
227_98
5. Pull cardan shaft out of the splines of
the central shaft and remove.
6. Remove bellows from the central shaft.
39 - 106 3902 19 Removing and installing cardan shaft

C4S539105

Printed in Germany - 14, 1998
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911 Carrera 4 (996) Final drive - Differential, differential lock 39

Wi | ,/ / /
] L /

‘ .

S0

Ny ///1
e~

235_98

Installation

Install in reverse order, observing the following
points:

1. Always replace bellows for cardan shaft.

2. Slide assembly sleeve 9255 over the shaft
splines, lightly lubricate sleeve with Vaseline
and push on the bellows to the stop.

A - Assembly sleeve 9255 236_98

3902 19 Removing and installing cardan shaft 39 - 107
Printed in Germany - 14, 1998 C4539105
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39 Final drive - Differeﬁntial, differential lock 911 Carrera 4 (996)

3. Grease bushing with approx. 3 g of Olista
Longtime 3EP.

777777772
,

I
COINANRINNNINN KRR N

o=, =,
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3
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g

%

<)

<)

A - Bellows 240_98
B - Cardan shaft
C - Central shaft groove

Tightening torques:

Cardan shaft on transmission

flange (M10) = 45 Nm (33 ftb.)
A - Bushing 236_98 Transmission support/
transmission carrier
4. Grease splines of the cardan shaft with Olista on transmission
Longtime 3 EP. Slide shaft into the central mount (M 10) = 65 Nm (48 ftlb.

shaft splines and fit on the transmission side.
Transmission support
5. Push bellows forward until it engages in the on body (M10) = 65 Nm (48 ftib.)
groove of the central shaft. Check whether the
bellows is seated properly by pulling on it.

39 -_108 390219 VRemoving and installing cardan shaft
C4539105 Printed in Germany - 14, 1998
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911 Carrera 4 (996) Final drive - Differential, differential lock 39

398219 Removing and installing sealing ring for cardan flange

Tools

),

>

27698

ltem Designation Special tool Explanation

A Socket wrench insert commercially available
{refer to Technical Equipment
Manual, Chapter 2.4, No. 64).

Pressure piece 9639
Three-arm puller Commercially available (refer
to Technical Equipment Manual,
Chapter 2.4, No. 112-1)
39 82 19 Removing and installing sealing ring for cardan flange 39-109

Printed in Germany - 14, 1998 C4539109
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39 Final drive - Differential, differential lock 911 Carrera 4 (996)

Removing and installing sealing ring for cardan flange

Removal

1. Remove cardan shaft
(refer to Serv. No. 39 02 19).

2. Place oil collection tray under the transmission.
3. Engage a gear and firmly set the hand brake.
4. Remove collar nut with a long a/f 30 socket

wrench insert (refer to Workshop Equipment
Manual, Chapter 2.4, No. 64).

265_98
264 98
5. Pull off the cardan flange with a three-arm
puller (refer to Workshop Equipment Manual,
Chapter 2.4, No. 112-1).
39-110 398219 Removing and installing sealing ring for cardan flange

C4839109 Printed in Germany - 14, 1998
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911 Carrera 4 (996) Final drive - Differential, differential lock ‘ 39

6. Remove sealing ring. Installation
To do thlS., use an angle drill to make a 1. Remove drilling chips in the transmission neck.
3.5 mm dia. hole in the lowest
nor-rubberised surface “B". 2. Degrease the pinion shaft journal (splines and
Screw in a large sheetmetal screw (4.8 x 25) thread), halfshaft flange splines and thread of
with a large washer and lever out the sealing the collar nut with cleaning agent (e.g. Loctite
ring with two screwdrivers. quick cleaner).

3. Fill the space between the dust and sealing
lips on the sealing ring with grease (e.g.
Liqui - Moly) and drive in the sealing ring up
to the mounting face using special tool 9639.

A — Sheetmetal screw 4.8 x 25 273 08
B — 3.5 mm bore
274 98
4., Coat halfshaft flange splines with screw
locking lacquer (e.g. Loctite 243 or
Omnifit 50 M) and fit the flange.
5. Coat contact surface and thread of the collar
nut with screw locking lacquer (as in step 4).
398219 Removing and installing sealing ring for cardan flange 39 - 111

Printed in Germany - 14, 1998 €4539109
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39 Final drive - Differential, differential lock 911 Carrera 4 (996)

6. Counter collar nut with 170 Nm (126 ftlb.),
loosen again and tighten to 120 Nm

(89 ftib.).
A
I
1
1 - Halfshaft flange 275_98

2 - Collar nut
A — Screw locking lacquer
(Loctite 243 or Omnifit 50 M)

7. Check transmission oil (refer to
Serv. No. 39 90 55).

39-112 398219 Removing and installing sealing ring for cardan flange
€4539109 Printed in Germany - 14, 1998
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911 Carrera 4 (996) Final drive - Differential, differential lock 39

396019 Removing and installing the viscous clutch

Tools
257_98
tem Designation Special tool Explanation
A Assembly aid 9638 2 parts
B Holding rail W 457 Drill two 10.5 mm holes

3960 19 Removing and installing the viscous clutch
Printed in Germany - 14, 1998 C4539113
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39 Final drive - Differential, differential lock 911 Carrera 4 (996)

Removing and installing the viscous clutch

' 3
R
e
=%
- ! ‘ L AIE= -
\ i
1
¥ 4
U N 1 2
: —
| 1 B 1 i
2
1 - Snap ring 254_98
2 — Supporting ring
3 - Viscous clutch
39-114 396019 Removing and installing the viscous clutch

C4539113 Printed in Germany - 14, 1998
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971 17Carrera mQG) Final drive - Differential, differential lock ) 7 39

Removing and installing the viscous clutch

Removal Installation

1. Remove cardan shaft Install in reverse order, observing the following
{refer to Serv. No. 39 02 19). points:

2. Remove front final drive 1. Insert supporting disc and fit snap ring with
(refer to service No. 39 88 19). special tool 9638.

3. Clamp final drive into the vise with special
tool VW 457, drain oil and remove the
long-neck pipe.

A - Special tool 256_98
B - Snap ring

2. Always replace O-ring for long-neck pipe
A — Special tool VW 457 255,98 and coat with Vaseline.

. . 3. Uniformly tighten fastening screws for
4. Remove snap ring and take out viscous lone-neck bive in diazonally ooposite
coupling with supporting ring. g pIp gonally opp

. sequence.

4. Fill in oil for final drive (refer to
Serv. No. 39 90 55).

3960 19 Removing and installing the viscous clutch 39-115
Printed in Germany - 14, 1998 C4539113
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39

Final drive - Differential, differential lock

Tightening torques:

Long-neck pipe on
final drive (M8 x 36)

Front transmission support
on final drive (M10)

Oil drain plug on
final drive (M18 x 1.5)

911 Carrera 4 (996)

25 Nm (19 ftlb.

65 Nm (48 ftlb.;

28 Nm (21 ftlb.]

39-116

3960 19 Removing and installing the viscous clutch

C4S839113

Printed in Germany - 14, 1998
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911 Carrera 4 (996} Final drive - Differential, differential lock 39

396001 Checking function of installed viscous clutch

2000
1500 b e
] g
/
"
-l
P .
< 1000
m
500 B
0
1 2 3 4 5 6 7 8 9
A (km/h)
191_98
A = Ground speed of the front axle in kilometres/hour
B = Traction of the front wheels in (N)
Testing conditions:
Test only with viscous clutch at room 1. Connect Porsche System Tester 2 and
temperature select “Actual values” menu (ABS speed).
Test duration max. 45 seconds (determine 2. Drive front wheels of the vehicle onto
measured value after 20 seconds) the roller brake tester.
Repeat measurement after viscous 3. Switch the engine off, set the hand brake
clutch has cooled down for one hour and shift the transmission to neutral.
39 60 01 Checking function of instailed viscous clutch 39-117

Printed in Germany - 14, 1998 C4s39117
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39 Final drive - Differential, differential lock

4. When the brake-tester rollers have started,
switch the ignition on and press the
Continue key >> of the Porsche
System Tester 2.

The Tester then returns to the point
at which diagnosis was interrupted.

5. Drive front wheels via the rollers of the brake
tester (max. 8 km/h} and measure traction
of the front wheels after 20 seconds.

Note

When measuring wheels individually, the values
of the two front wheels must be added.

6. The viscous clutch functions properly if the
traction of the front wheels lies within the limit
curves in the diagram. At the same time, the
ground speed of the front axle (can be read
off on the Porsche System Tester 2) must be
taken into account.

Example.
At 5 km/h ground speed, the traction of an

intact viscous clutch must lie between
approx. 600 N and 1450 N (refer to diagram).

911 Carrera 4 (996)

39-118 7 39 60 01 Checking function of installed viscous clutch

C4s839117

Printed in Germany - 14, 1998
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911 Carrera 4 (996) Final drive - Differential, differential lock 39

395919 Removing and installing sealing ring for flanged shaft

Tools
R RIS
(I S S Te s |
.I
259 98
ltem Designation Special tool Explanation
A Pulkin tool and extractor P254
B Pressure piece 9537
C Pressure piece 9247/1
3959 19 Removing and installing sealing ring for flanged shaft 39-119

Printed in Germany - 14, 1998 C4S39119
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39 Final drive - Differential, differential lock

911 Carrera 4 (996)

Removing and installing sealing ring for flanged shaft

Removal

Remove final drive
(refer to Serv. No. 39 88 19).

2. Press out flanged shaft with two mounting
levers.

3. Lever out sealing ring using a suitable tool

Installation

1. Fill the space between the dust and sealing
lips with grease (e.g. Liqui - Moly) and drive in
the sealing ring up to the mounting face using
special tools 9537 and P254.

258_98

2. Always replace the snap ring for the halfshaft

flange. To do this, clamp the flange in the vice

with protective jaws and press out the snap
ring with the new snap ring "A".

39 - 120

C4$39119

A — New snap ring 175_97

3. Grease the snap ring well and drive in the
flanged shaft using the special tools P254
and 9247/1.

39 59 15 IiemO\;ing and installing sealing ring for flanged shaft
Printed in Germany - 14, 1998
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911 Carrera 4 (996) Final drive - Differential, differential lock 39

3958 19 Removing nd installing cover for final drive

anls
187
ltem Designatio Special tool Explanatiol
Centrir MA
58 |9 Removing nd installin cover for final drive 39

Printed  Germany 558 C45391=2
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39 ﬂnaﬁrive_ - Dﬂerﬂtial, differential lock 911 Carrera i (99})

Removing and installing cover for final drive

Removal Installation
1. Remove final drive Install in reverse order, observing the following
{refer to Serv. No. 39 88 19). points:
2. Drain ail. 1. Fit sealing ring without twisting and coat it
with Vaseline.
3. Press out flanged shaft with two mounting
levers. 2. Fit lid carefully and tighten screws uniformiy
in diagonally opposite sequence.
4. Unscrew fastening screws for the lid and Use special tool 9321 to aid assembly.
remove the lid by tapping it with a plastic
hammer.

A - Centring pins 9321 260_98

39 -122 3958 19 Removing and installing cover for final drive
C4S539121 Printed in Germany - 14, 1998
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911 Carrera 4 1996) i Final drive - Differential, differential lock 39

3. Always replace the snap ring for the halfshaft
flange. To do this, clamp the flange in the vice
with protective jaws and press out the snap
ring with the new snap ring "A".

A - New snap ring 17587
4. Grease the snap ring well and drive in the
halfshaft flange using the special tools
P254 and 9247/1.
5. Fill in oil {refer to Serv. No. 39 90 55).

Tightening torques:

Oil drain plug on

final drive (M18 x 1.5) 28 Nm (21 ftib.
. Lid on final
drive (M8) = 25 Nm (19 ftib.)

59 58 19 Removing and installing cover for final drive 39-123
Printed in Germany - 14, 1998 C4s539121
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911 Carrera 4 (996) Manual transmission - Actuation, housing 39

399055 Changing oil for final drive

Filling capacity: approx. 1.5 litres

Note

Use only oils approved by Porsche.
See Parts Catalogue.

1. Remove underbody cover (front).

2. Unscrew the ail filler screw and drain plug
and drain the oil with the vehicle horizontal.

B ~ Drain plug 262_98

3. Clean the drain plug and filler screw.

4, Fill with oil up to the bottom edge of
the oil filler opening.

5. Tighten the drain plug and filler screw
with 28 Nm (21 ftib.).

A - QOil filler screw 246_98

399055 Changing oil for final drive 39-125
Printed in Germany - 14, 1998 C4539125
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911 Carrera 4 (996) Final drive - Differential, differential lock 39

3962 19 Removing and installing support for final drive

482 98
A - Support for final drive
B - Fastening screws
396219 Removing and installing support for final drive 39 -127

Printed in Germany - 18, 1998 C4s39127
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39 Final drive - Differential, differential lock 911 Carrera 4 (996)

Removing and installing support for final drive

Removal

1. Remove final drive
(refer to Serv. No. 39 88 19).

2. Unscrew fastening screws and remove
support.

Installation

1. Fit support in the correct position
{angled side facing upwards).

480.98

2. Tighten fastening screws in two stages.
1st stage:
Screw both screws to 5 Nm (3.7 ftib.).
2nd stage:
Tighten both screws to 65 Nm (48 ftlb.).

3. Install final drive.

481_98

Note

At the beginning of the series, supports with
tabs were installed. These supports must be
fitted with the tabs facing downwards.

39-128 3962 19 Removing and installing support for final drive
C4s39127 Printed in Germany - 18, 1998
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911 Carrera (GT3) Contents

Transmission, manual transmission (GT3)

3 Power transmission
3 Technical data (GT3) 3-201
34 Manual transmission — Actuation, housing
34 3527 Removing and refitting the transmission . . . . ... ... ... 34 - 201
34-49 19 Removing and installing closure cap for selector force mechanism 34 - 205
34 35 37 Disassembling and assembling transmission . . . . . ... ... 34 - 209
34 55 37 Disassembling and assembling front transmission cover . . . . . 34 - 225
34 £2 37 Disassembling and assembling gear housing . . . . . . ... .. 34 - 227
34 37 37 Disassembling and assembling transmission housing . . . . . . . 34-231
35 Manual transmission — Gears, shafts, int. gearsh.
355019 Removing and installing sealing ring for input shaft . . 35-201
3540 37 Disassembling and assembling input shaft . . . . . . 35-205
355919 Removing and installing pinion shaft . . . .. .. .. 35-211
356155 Replacing pinion shaft bearings . . . . . ... .. .. 35-213
39 Final drive - Differential, differential lock
39 40 37 Disassembling and assembling GKN differential lock 39-201
394019 Removing and installing differential lock . . . . . . 39 - 207
390815 Adjusting driveset . . . . .. .. ..o 39-211
201

3 Transmission, manual transmission (GT3)
Printed in Germany - 29, 1999 GT3TOC
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911 Carrera {(996) Transmission 3

3 Technical data - GT3

6-speed manual transmission G96,/90

&)
089_99
Type Code letter Equipment Installed in Model year
G96/90 6-speed 911 Carrera (GT3) 2000
??echnical data - GT3 3-201

Printed in Germany - 25, 1999 GT33_201
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911 Carrera (996) Transmission

3 Technical data - GT3

Key to transmission numbers

G96902001014

090_99
(39690 1 001014
Transmission type Index for version Serial number
within transmission number
1 = normal differential
2 = limited-slip differential
3 Technical data - GT3 3-203

Printed in Germany - 25, 1999 GT33_201
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911 Carrera (996)

Transmission

Technical data - GT3

Manual transmission G96,/90

General data

Manual transmission G96,/90

Transmission ratios  |G96/90

Ftde =20
1st gear 11 ::42 = 3.82
_2m:ﬁ gear |2GI 143 =215
3rd gear _525 39 =1.56
dth gear 33:40=1.21
5th gear {37 : 36 = 0.97
Gth gear 3932 = D82
Reverse gear 14 :40 = 2.86

final drive

Final drive hypoid bevel gear drive with 10 mm offset
Transmission ratio §:i3l =344
Filling capacity:
Mew filling 381
331

Change quantity

3 Technical data - GT3

Printed in Germany - 29, 1999

GT33_201

3-205


http://www.workshopmanuals.co.uk

911 Carrera {(996) Transmission

Technical data - GT3

Tightening torques (transmission G96,/90)

Location Thread

Tensioning plate on
transmission housing M8

Tensioning plate on
transmission housing M8 x 30

Fastening bolts for
reverse idle gear M8 x 55

Gear housing on
transmission housing M8 x 35

Front transmission cover

on gear housing M8 x 35
Side transmission cover

on gear housing M8 x 35
Hexagon nut for

input shaft M30x 1.5
Hexagon nut for

input shaft M22x 1.5
Hexagon nut for

output shaft M30x 1.25
Shift forks on

shift rods M8 x 30

Qil pan on transmission

housing 5x20
Crown wheel on

differential housing M12 x 1.25
Halfshaft flange fastening M10 x 85

Screw plug, oil drainage and oil filling M22 x 1.5

Tightening torque
Nm (ftlb.)

25 (19)

25 (19)

25(19)

25(19)

25 (19)

25 (19)

250 (189)

200 (148)

300 (222)

18 (13)

8.5 (6.5)

200 (148)
44 (33)
30 (22)

3 Technical data - GT3
Printed in Germany - 29, 1999 GT33_201
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Transmission

911 Carrera (996)

Location

Screw plug for shift rod
locking on transmission
housing

Screw plug for shift
stop locking on gear
housing

Bearing screw for selector
lever on transmission housing*

Reversing light switch on
front transmission cover

Guide tube on transmission
housing

Support for clutch control shaft
on transmission housing

Intake pipes on transmission
housing

*Caution!

Thread

M10Ox 1

MI8x 1.5

M18 x 1.5

M12 x 1.5

M6 x 14

M6 x 16

M6 x 20

Tightening torque
Nm (ftlb.)

12 (9)

20 (15)

50 (37)

15(11)

10(7.5)

10 (7.5)

10 (7.5)

Parts of the shifting mechanism will fall into the transmission if the bearing screw
for the selector lever is unscrewed.

> Unscrew the bearing screw only if the transmission has to be disassembled.

3-208

GT33_201

3 Technical data - GT3
Printed in Germany - 29, 1999
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911 Carrera (996) Manual transmission - Actuation, ass. housing

34 3527 Removing and refitting the transmission — GT3

Tools
= Y C
=
- 11;9
ltem Designation Special tool Explanation
Gripper Commercially available
(refer to Technical Equipment
Manual, Chapter 2.4, No. 50)
34 35 27 Removing and refitting the transmission - GT3 34 - 201

Printed in Germany - 25, 1999 GT334201
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34 Manual transmission - Actuation, ass. housing 911 Carrera (996)

Removing and refitting the transmission

Removing the transmission

Remove engine-transmission unit. 4. Screw a screw (M6) into the clutch control
shaft and pull out shaft.

2. Remove air flanges and unscrew
hexagon-head bolt for support.

5. Unscrew the fastening nuts for
engine/transmission and separate
3. Take out bearing cover using commercially the transmission from the engine.
available pliers (refer to Technical Equipment
Manual, Chapter 2.4, No. 50).

34 - 202 34 35 27 Removing and refitting the transmission — GT3
GT334201 Printed in Germany - 25, 1999
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911 Carrera (996)

Refitting the transmission
Note

Grease teeth of the drive shaft with a very thin
coat of Olista Longtime 3 EP (only as protection
against corrosion).

1. Insert release lever into the release bearing
and fix in installation position with suitable ad-
hesive tape.

114_99

2. Fit the transmission onto the engine,

3. Fit release lever shaft with sealing rings.

Manual transmission - Actuation, ass. housing

1 - Hexagon-head bolt 110_99
2 - Support

3 - Bearing cover

4 - Needle-roller bearing with assembly bore

5 — Sealing ring

6 — Clutch control shaft

7 — Release lever

4. Remove adhesive tape through the assembly
opening in the release fork.

5. Fit needle-roller bearing, bearing cover
and support. Tighten fastening screw to
10 Nm (7.5 ftib.).

6. Fit air flanges.

34 35 27
Printed in Germany - 25, 1999

Removing and refitting the transmission — GT3
GT334201

34 - 203
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34 Manual transmission - Actuation, ass. housing 911 Carrera (996)

7. Fit closure cap for pulse sender opening and
check for perfect seating.

34 - 204 34 35 27 Removing and refitting the transmission — GT3
GT334201 Printed in Germany - 25, 1999
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911 Caﬁrrera (996) Manual transmission - Actuation, ass. housing 34

344919 Removing and installing closure cap for selector force
mechanism - GT3

Tools

500_98

tem Designation Special tool Explanation
Mandrel P 375

3449 19 Removing and installing closure cap for selector force
mechanism - GT3 34 - 205
Printed in Germany - 25, 1999 GT334205
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34 Manual transmission - Actuation, ass. housing

911 Carrera (996)

Removing and installing closure cap for selector force mechanism

A
| =

\

=

A — Closure cap

075_98

34 - 206 34 49 19 Removing and installing closure cap for selector force

mechanism - GT3

GT334205

Printed in Germany - 25, 1999
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911 Carrera (996)

Manual transmission - Actuation, ass. housing

34

Removing and installing closure cap for selector force mechanism

Removal
1. Remove engine-transmission unit.
2. Shift transmission to neutral, unscrew

fastening screw "A" and remove snap
ring "B".

A — Fastening screw
B - Snap ring
C - Closure cap

3. Bore a 3.5 mm large hole into the centre of
the closure cap (coat drill with viscous grease
to prevent drilling chips from falling into the
transmission). Screw in a sheetmetal screw
(4.8 x 25) with a large washer and lever out
the closure cap using two screwdrivers.

484_98

Installation

1. Insert closure cap and snap ring into the
housing bore.

2. Use special tool P375 to push the snap
ring and closure cap down until the snap
ring engages into the groove.

Note

Ensure perfect seating of the snap ring.

3. Tighten the fastening screw for the wheel
bearing housing to 25 Nm (19 ftib.).

4. Install engine-transmission unit.

34 49 19 Removing and installing closure cap for selector force

mechanism - GT3
Printed in Germany - 25, 1999

34 - 207

GT334205
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911 Carrera (996) Manual transmission - Actuation, ass. housing 34

34 35 37 Disassembling and assembling transmission — GT3

Tools

= E

A\ -

/

|

C

G
J |
E

A=\

j

312_99

ltem Designation Special tool Explanation

A Retaining bracket 9253

B Sleeve 9255

C Puller 9251

D Extractor with arms from puller 9284

E Pressure piece 9256

F Pressure pieces 9656

G Half-shells 9650

34 35 37 Disassembling and assembling transmission - -GT3 34T()9
Printed in Germany - 29, 1999 GT334209
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34 Manual transmission - Actuation, ass. housing 911 Carrera (996)

Disassembling and assembling transmission

172_99

34 - 210 34 35 37 Disassembling and assembling transmission - GT3
GT334209 Printed in Germany - 29, 1999
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911 Carrelja (996)

Manual transmission - Actuation, ass. housing

34

Note:
No. Designation Oty. Removal Installation
1 Hexagon-head bolt 10 Tighten to 25 Nm (19 ftib.)
2 Front transmission case 1 Seal with Loctite 574
cover
3 Hexagon nut (self-locking) 1  Fix the drive shaft with Always replace.
special tool 9253 and shift Tighten to 300 Nm
into a gear (222 ftlb.)
4 Hexagon nut (self-locking) Fix the drive shaft with Always replace.
special tool 9253 and shift Tighten to 200 Nm
into a gear (148 ftlb.)
5 Inner bearing race 1  Pull off via fixed gearwheel Heat to approx. 120°C
No. 6
6 Fixed gearwheel (reverse 1
gear)
7 Spacer sleeve
8 Cylindricalroller bearing 1  Pull off via loose gearwheel Heat to approx. 120°C
No. 10
9 Thrust plate 1
10 Loose gearwheel (reverse 1
gear)
11 Synchronising ring 1 Mark for refitting Check for wear. Fit with
the same gear wheel
(nubs facing the driver
dogs)
12 Needle cage 1 Mark for refitting Fit with the same gear
wheel
13 Hexagon-head bolt 2 Tighten to 18 Nm (13 ftib.)
14 Washer 2
15 Shift collar 1  Shift into a gear and Dotting marks centred
remove together with shift with respect to the driver
fork No. 19. Do not lose dogs. Stepped side faces
the synchronising compo- loose gearwheel No. 10
nents
16 Driver dog 3 Curved side faces the
shift collar
17 Ball 3

34 35 37 Disassembling and assembling transmission - GT3
Printed in Germany - 29, 1999

GT334209
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34

Manual transmission - Actuation, ass. housing

911 Carrera {(996)

No.

Designation

Qty.

Note:

Removal

Installation

18
19

20

21

22

23
24

25

26

27

Spring

Shift fork (reverse gear)

Inner race *

Guide sleeve (with snap ring)

Fixed gearwheel (5th gear)

Spacer sleeve

Loose gearwheel (5th gear)

Synchronising ring

Needle cage

Inner race *

1

Mark for refitting. Pull off
via guide sleeve No. 21

Mark for refitting

Mark for refitting

Mark for refitting. Pull off
via loose gearwheel No. 35
using arms of special tool
9284

Fix shift rod with special
tool 9650. Then adjust it
so that just enough play
remains at the shift collar
when reverse gear is
engaged. The synchroni-
sing ring must be free to
rotate in idle position

Fit with the same gear
wheel. Heat to approx.
120°C

Open side of the snap
ring must not lie in the
area of the driver dogs.
Fit in correct position with
shift collar and shift fork
(snap ring facing loose
gearwheel No. 24)

Do not confuse with fixed
gearwheel No. 37. Large
collar faces spacer
sleeve No. 23

Do not confuse with
loose gearwheel No. 35

Check for wear. Fit with
the same gear wheel
{nubs facing the driver
dogs)

Fit with the same gear
wheel

Fit with the same gear
wheel. Heat to approx.
120°C

34 - 212

34 35 37 .Disassembling and assembling transmission - GT3

GT334209
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911 Carrera (996)

Manual transmission - Actuation, ass. housing

34

Note:

No. Designation Qty. Removal Installation

28 Shift collar 1 Dotting marks centred
with respect to the driver
dogs.

29 Driver dog 3 Curved side faces the
shift coltar

30 Ball 3

31 Spring 3

32 Shift fork 1  Fix shift rod (5th and 6th Adjust. In idle position,

(5th and 6th gears) gears) by shifting into a the shift collar must be
gear precisely centred be-

tween the loose gear-
wheels

33 Guide sleeve 1 Put on together with shift
collar and shift fork

34 Synchronising ring 1 Mark for refitting Check for wear. Fit with
the same gear wheel
(nubs facing the driver
dogs)

35 Loose gearwheel (6th gear) 1 Do not confuse with
loose gearwheel No. 24

36 Needle cage 1 Mark for refitting Fit with the same gear
wheel

37 Fixed gearwheel (6th gear) 1 Do not confuse with fixed

gearwheel No. 22 Large
collar faces spacer
sleeve 23

* As the bearing inner races (No. 20 and 27) are subject to tolerances (transition fit), they could have a
loose or tight fit on the shaft.

34 35 37 Disassembling and assembling transmission - GT3
Printed in Germany - 29, 1999
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34 Manual transmission - Actuation, ass. housing 911 Carrera (996)

Disassembly and assembly instructions

Disassembly

Note

The locking elements or balls of the shift rod
lock will fall out without being noticed if the shift
rods are moved past the neutral lock or gear
lock when the transmission is disassembled or
assembled.

4 and 7 = Intermediate locking elements 32099

1. Fasten transmission on the assembly support
with special tool P201 and drain the oil.

145_99

2. Shift into a gear, fix the drive shaft with
special tool 9253 and unscrew the hexagon
nuts for the pinion shaft and drive shaft.

146_99

34_ 2?4 | 34 35 37 Disassembling and assembling transmission — GT3
GT334209 Printed in Germany - 29, 1999


http://www.workshopmanuals.co.uk

911 Carrera (996)

Manual transmission - Actuation, ass. housing

34

3. Fix shift rod for 5th and 6th gears by shifting
into a gear and pull off the needle bearing
inner race.

A — Arms of puller 9284
B - Pressure piece 9656

147_99

Assembly

1. Check synchronising rings by pushing them
onto the gear wheels and measuring the gap
“A” with a feeler gauge.

Installation dimension (new) ~ =|min. 0.9 mm
Wear limit =10.6...0.7 mm
...!.ﬁiiﬁ—'—..ﬁi'.A o) .I

U010 VR AR AR T AT L0 BN 1Y

AN

313_99

fr—

2. Shift into a gear and fit all gear wheels.

3. Move the shift rods for 5th/6th gear and
reverse gear to installation position and adjust
the shift forks.

4. Adjust shift fork for reverse gear.
To do this, fix the shift rod with special tool
9650. Then adjust the fork so that just
enough play remains at the shift collar when
reverse gear is engaged. The synchronising
ring must be free to rotate in idle position.

A — Special tool 9650
B - M6x110 screw

315_99

34 35 37 Disassembling and assembling transmission - GT3
GT334209

Printed in Germany - 29, 1999
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911 Carrera {996) Manual transmission - Actuation, ass. housing 34

34 35 37 Disassembling and assembling transmission

216_99

34 35 37 Disassembling and assembling transmission 34 - 217
Printed in Germany - 29, 1999 GT334217
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34

Manual transmission - Actuation, ass. housing

911 Carrera (996)

Note:
No. Designation Qty. Removal Installation
1 Hexagon-head bolt 12 Tighten to 25 Nm (19 ftib.)
2 Gear housing 1 Roller of the shift catch
must engage in the driver
of selector shaft No. 9.
Seal with Loctite 574
3 Cylindricalroller bearing 1 Heat to approx. 120°C
4 Shift rod (reverse gear)* 1  See Page 34 - 221
5 Intermediate locking element 1 Do not lose Insert with viscous grease
6 Shift rod (5th and 6th 1  SeePage 34-221
gears)*
7 Intermediate locking element 1  Same as No. 5 Same as No. 5
8 Locking element 1  Same as No. 5 Same as No. 5
9 Selector shaft 1 Do not lose rollers Fit rollers with viscous
grease
10 Inner race Mark for refitting. Pull off Fit with the same gear
via loose gearwheel No. 14 wheel. Heat to approx.
120°C
11 Thrust plate 1
12 Cylindrical-roller bearing 1 Heat to approx. 120°C
13 Thrust plate 1
14 Loose gearwheel (1st gear) 1
15 Friction ring 1 Mark for refitting Fit with the same gear
wheel
16 Tapered ring 1 Mark for refitting Fit with the same gear
wheel. Lugs must engage
in the cut-outs on the
loose gearwheel
34 - 218 34 35 37 Disassembling and assembling transmission

GT334217
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911 Carrera (996)

Manual transmission - Actuation, ass. housing

34

Note:
No. Designation Removal Installation
7 Synchronising ring 1 Mark for refitting Check for wear. Fit with
the same gear wheel.
Drivers must engage in
the cut-outs on the coni-
cal ring gearwheel. The
nubs face the driver dogs
18 Needle bearing 1 Mark for refitting Fit with the same gear
wheel
19 Inner race 1 Shift rods in idle position. Fit with the same gear-
Pull off via loose gearwheel wheel. Heat to approx.
No. 30 Mark for refitting 120 °C
20 Shift rod/shift fork See Page 34 - 221.
(1st and 2nd gears)* Remove with shift collar
No. 22
21 Locking element 1 Sameas No. 5 Same as No. 5
22 Shift collar (with asymmetri- 1 Insert in correct position
cally pointed teeth) with guide sleeve and
shift rod. The tooth gap
inside the guide sleeve
must be precisely aligned
with the oil bore of the
pinion shaft.
23 Driver dog 3
24 Ball 3
25 Spring 3
26 Guide sleeve 1 The tooth gap inside the

guide sleeve must be pre-
cisely aligned with the oil
bore of the pinion shaft

34 35 37 Disassembling and assembling transmission
Printed in Germany - 29, 1999
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34

Manual transmission - Actuation, ass. housing

911 Carrera (996)

Note:

No. Designation Removal Installation

27 Synchronising ring 1 Mark for refitting Check for wear. Fit with
the same gear wheel.
Drivers must engage in
the cut-outs on the coni-
cal ring gearwheel. The
nubs face the driver dogs

28 Tapered ring 1 Mark for refitting Fit with the same gear
wheel. Lugs must engage
in the cut-outs on the
loose gearwheel

29 Friction ring 1 Mark for refitting Fit with the same gear
wheel

30 Loose gearwheel (2nd gear) 1

31 Needle bearing 1 Mark for refitting Fit with the same gear
wheel

32 Inner race 1 Mark for refitting. Pull off Fit with the same gear

via fixed gearwheel No. 34 wheel. Heat to approx.

120°C

33 Thrust plate 1

34 Fixed gearwheel (3rd gear) 1 Large collar faces thrust
plate No. 33

35 Spacer sleeve 1

36 Hexagon nut Tighten to 25 Nm (19 ftlb.)

37 Hexagon-head bolt 6 Tighten to 25 Nm (19 ftib.)

38 Tensioning plate with gear 1  SeePage 34-221

set”
39 Adjusting shim (S3) X Note the quantity and thick- Remeasure if necessary
ness for reinstallation

40 Screw plug 4 Tighten to 12 Nm (9 ftib.

4] Spring 4

42 Ball 4

34 - 220 34 35 37 Disassembling and assembling transmission

GT334217
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911 Carrera (996) Manual transmission - Actuation, ass. housing 34

Note:
No. Designation Qty. Removal installation
43 Ovalhead screw 2 Tighten to 10 Nm
(7.5 ftib.)
44 Guide tube
45 Shaft seal 1  See Serv. No. 355019 Install only after fitting the
gear set

46 Transmission housing 1

* If the differential is still installed, the locking pieces (Nos. 40, 41, 42) must be taken out before the shift
rods (Nos. 4, 6, 20) and tensioning plate (No. 38) can be removed. .

Note

As the bearing inner races (Nos. 10, 19 and 32) are subject to tolerances (transition fit), they could have
a loose or tight fit on the shaft.

34 35 37 Disassembling and assembling transmission 34 - 221
Printed in Germany - 29, 1999 GT334217
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34

Manual transmission - Actuation, ass. housing

911 Carrera (996)

Disassembly and assembly instructions

Disassembly

In the interest of simplifying the work, the
complete gear set is not removed. Instead,
the pinion shaft is partially disassembled while
still installed.

Note

The locking elements or balls (No. 42) of the
shift rod lock will fall out without being noticed if
the shift rods are moved past the neutral lock or
gear lock when the transmission is disassem-
bled or assembled (also see Pages 34 - 221
and 34 - 214).

Tap the gear housing with a plastic hammer
to detach it from the transmission housing,
and press the roller of the shift catch out of
the selector shaft driver.

Assembly

1. Apply some grease on the adjusting shims to
the corresponding thickness and “glue” them
onto the housing {use the number of adjusting
shims “S3” noted during disassembly or the
number of adjusting shims as calculated
during adjustment of the drive pinion).

A - Adjusting shim “S3" 380_89

2. Check synchronisation of 1st and 2nd gears.
To do this, place the friction ring and the
synchronising ring in the correct position on
the gear wheel. Measure gap dimension “A”
with a feeler gauge.

=15..2.0 mm
=1.2 mm

Installation dimension {new)
Wear dimension

"7. -Wa . Wa . W s W oW v..'. -4

G T RS B 'lll'lll'lll'lli'lll'lll'lIl‘lll’dl‘ I\ |\\

AT

313_99
3. Install the completely preassembled gear set.

4. Tighten tensioning plate fastening screw to
25 Nm (19 ftlb.).

34 - 222

34 35 37
GT334217

Disassembling and assembling transmission
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911 Carrera (996)

Manual transmission - Actuation, ass. housing 34

5. Fit shift collar onto the guide sleeve so that
the dotting marks “B” are centred with
respect to the balls.

Additionally, the recognition groove “A” around
it must face the 2nd gear.

A = Recognition groove 324_09
(must face the 2nd gear)

6. Observe installation position of the locking
elements.

vy
—/

1 = Shift collar 321_99
2 = Ball

3 = Driver dog

4 = Spring

A = Recognition groove
B = Dotting mark

C = 2nd gear side

D = Ist gear side

1 = Shift rod for 3rd and 4th gears 320_99
2 = Lock (short)

3 = Shift rod for 5th and 6th gears

4 = Intermediate lock

5 = Lock (long)

6 = Shift rod for reverse gear

7 = Intermediate lock

8 = Lock (short)

9 = Shift rod for 1st and 2nd gears

Note

Do not move the shift rods past the neutral lock
or ‘gear lock during or after assembly. The small
locks and balls of the shift rod lock could fall
out unnoticed. Shift into a gear in order to
prevent the shift rods from being moved uninten-
tionally.

34 35 37
Printed in Germany - 29, 1999
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911 Carrera {996) Manual transmission - Actuation, ass. housing 34

34 55 37 Disassembling and assembling front transmission cover — GT3

173_99

34 55 37 Disassembling and assembling front transmission cover - GT3 34 - 225
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34 Manual tran§mission - Actuation, ass. housing 911 Carrera (996)

Note:
No. Designation Qty. Removal Installation
1 Hexagon-head bolt 1 Tighten to 25 Nm
(19 ftib.)
2 Bearing segment
3 Reverse idler gear 1 Small collar faces bearing
segment No. 2
4 Needle cage
5 Pin
6 Snap ring 1
Bearing outer race 1 Heat transmission cover Heat transmission cover
to approx. 120°C to approx. 120°C. Drive
in with an aluminium or
copper rod after heat
exchange
8 Snap ring
9 Cylindrical-roller bearing 1 Sameas No. 7 Same as No.
10 Oil guide lid
1 Reversing light switch 1 Tighten to 15 Nm
(11.0 ftib.)
12 Transmission cover 1
34 - 226 34 55 37 Disassembling and assembling front transmission cover - GT3
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911 Carrera (996)

Manual transmission - Actuation, ass. housing

34

34 52 37 Disassembling and assembling gear housing - GT3

Tools

0

ltem Designation

A Striker

Mandrel
Pressure piece
Pressure piece
Threaded piece
Pressure piece

Protective sleeve

T & m m O O W

Pressure piece
Pressure piece

J Pressure piece

Special tool Explanation
VW 771

P 254

P 254 a
P254b
VW 771/15
9649/1
9649
9648/2
9648/1
9648

34 52 37 Disassembling and assembling gear housing - GT3

Printed in Germany - 29, 1999
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34 Manual transmission - Actuation, ass. housing 911 Carrera (996)

Disassembling and assembling gear housing

34 - 228 34 52 37 Disassembling and assembling gear housing - GT3
GT334227 Printed in Germany - 29, 1999
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911 Carrera (996)

Manual transmission - Actuation, ass. housing

34

Note:
No. Designation Qty. Removal Installation
1 Screw plug Tighten to 30 Nm (22 ftb.)
2 Snap ring
3 Bearing outer race Drive out from the inside Drive in with special tools
using special tools P 254 P 254 and P 254 b
and P 254 b
4 Snap ring
5 Snap ring
6 Bearing outer race Drive out from the inside Drive in with special tools
using special tools P 254 P 254 and P 254 a
and P 254 a
Snap ring
8 Ball sleeve Remove with special Drive into correct position
tools VW 771, with special tool 9648
VW 771/15 and internal (installation depth 14 mm)
{e.g. Messrs. Schrem
14-20)
9 Ball sleeve Same as No. 8 (installa-
tion depth 0.6 mm)
10 Ball sleeve Same as No. 8 Same as No. 8 (installa-
tion depth 0.6 mm)
11 Ball sleeve Same as No. 8 Same as No. 8 (installa-
tion depth 14 mm)
12 Screw plug Tighten to 20 Nm (15 ftib.)
13 Compression spring
14 Locking pin
15 Circlip Ensure perfect seating
16 Shift lever Use protective sleeve

34_52- 37 Disassembling and assembling gear housing - GT3

Printed in Germany - 29, 1999
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34

Manual transmission - Actuation, ass. housing 911 Carrera {996)
Note:
No. Designation Qty. Removal Installation
17 Shift catch 1
18 Roller 1 “Glue” on with viscous
grease
19 Shaft seal 1 Fill the space between
the dust and sealing lips
with grease (e.g. Liqui
Moly). Drive in with spe-
cial tool 9649/1
20 Bearing sleeve 2 Drive out with special tool Drive into correct position
9684/2 with special tool 9684/1
21 Rubber washer 1
22 Gear housing 1
34 - 230 34 52 37 Disassembling and assembling gear housing - GT3
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911 Carrera {996)

Manual transmission - Actuation, ass. housing

34

34 37 37 Disassembling and assembling transmission housing — GT3

Tools

ltem Designation

A Striker
Protective sleeve
Pressure piece
Threaded piece

Pressure piece

m m O O @

Pressure piece

Pressure piece

I o

Pressure piece

Pressure piece

Special tool Explanation
VW 771

9649

9648/2

VW 771/15

P 254 b

3062

9247/4

9252

VW 513

310_99

34 37 37 Disassembling and assembling transmission housing - GT3

Printed in Germany - 29, 1999
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34 Manual transmission - Actuation, ass. housing 911 Carrera (996)

310_99

ltem Designation Special tool Explanation
Pressure piece 9649/1

K Socket wrench insert 9658

L Pulkin tool and extractor P 254

M Mandrel 9515

N Mandrel W 295

0 Pressure piece P264b

P Pressure piece 9648/1

Q Pressure piece 9648
34 - 232 34 37 37 Disassembling and assembling transmission housing — GT3

GT334231 Printed in Germany - 29, 1999
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911 Carrera (996) Manual transmission - Actuation, ass. housing 34

Disassembling and assembling transmission housing

192_99

34 37 37 Disassembling and assembling transmission housing - GT3 34 - 233
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34

Manual transmission - Actuation, ass. housing

911 Carrera (996)

Note:
No. Designation ) Qty. Removal Installation
1 Screw plug (with sealing 1 Clean, tighten to 30 Nm
ring) (22 ftib.). Replace the
sealing ring
2 Ovalhead screw 2 Tighten to 10 Nm
(7.5 ftib.)
3 Guide tube 1
4 Shaft seal 1 Install only after fitting the
gear set {also see Serv.
No. 35 50 19)
5 Closure cap 1
6 Bushing 1  Drive out from the inside Do not grease, oil or
with special tool 9515 clean with solvent (e.g.
solvent naphtha). Drive in
up to the stop with
special tool 9515
7 Shaft seal 1 Drive in with special tool
9252 as far as the
mounting face. Fill the
space between the dust
and sealing lips with
grease (e.g. Ligui Moly)
8 Ball sleeve 4 Remove with special Drive in with special
tools VW 771, tool 9648 (installation
VW 771/15 and suitable depth 0.6 mm)
internal puller (e.g.
Messrs. Schrem 14-20)
9 Bearing outer race 1  Drive out with aluminium or Drive in as far as the
copper mandrel, changing stop with special tools
sides 3062 and VW 295
10 Bearing outer race 1 Drive out from the inside Drive in with special tool
with special tool VW 513 9247 /4 and mandrel of
special tool P 254
34 - 234 34 37 37 Disassembling and assembling transmission housing - GT3

GT334231
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911 Carrera (996)

Manual transmission - Actuation, ass. housing

34

Note:
No. Designation Qty. Removal Installation
1 Bearing outer race 1 Drive out from the inside Drive in with special
with special tool P 264 b tool P 254 b and mand-
rel of special tool P 254
12 Circlip 1 Fit in correct position and
make sure it is seated
properly
13 Selector lever 1 Use special tool 9649,
Insert in correct position
14 Rubber washer 1
15 Selector lever
16 Shaft seal 1 Fill the space between
the dust and sealing lips
with grease (e.g. Liqui
Moly). Drive in with
special tool 9649/1
17 Bushing 2  Drive out with special tool Drive in with special
9684/2 tool 9684/1
18 Shift pinion 1 End clearance
0...0.15 mm. Adjust with
washer (No. 19)
19 Adjusting shim X Mark for refitting Remeasure if necessary
20 Snap ring 1 Use special tool P 375
to push the snap ring and
closure cap (No 21)
down until the snap ring
engages in its groove.
21 Closure cap
22 Compression spring 1

34 37 37

Printed in Germany - 29, 1999
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GT334231

34 - 235


http://www.workshopmanuals.co.uk

34 Manual transmission - Actuation, ass. housing 811 Carrera (996)

Note:
No. Designation Qty. Removal Installation
23 Bearing screw” 1  Remove with special tool Tighten to 50 Nm
9658. (37 ftib.)

Unscrew it only if the
transmission has to be
disassembled!

24 Swivel arm 1

25 Transmission housing 1

*Caution!
& Parts of the shifting mechanism will fall into the transmission if the bearing screw
No. 23 is unscrewed.

> Unscrew the bearing screw only if the transmission has to be disassembled.

34 - 236 34 37 37 Disassembling and assembling transmission housing - GT3
GT334231 Printed in Germany - 29, 1999
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911 Carrera (996) Manual transmission - Actuation, ass. housing 34

Disassembly and assembly instructions

Disassembly Assembly

1. Remove closure cap. 1. Fit selector lever and shift pinion in the
To do this, drill a 3.5 mm hole into the centre correct position.
of the cap, screw in a sheetmetal screw (The driver cross is vertical and the selector
(4.8 x 25) with large washer, and lever the lever reaches the flat surface of the housing.

cap out using two screwdrivers.

\ / // @ | | 400_99

484_98

2. Fit the retainer in the correct position and
make sure it is seated properly.

@K
'\\

A - Retainer

34 37 37 -Disassémbling and assembling transmission housing - GT3 34 - 237
Printed in Germany - 29, 1999 GT334231
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911 Carrera (996) Manual transmission - Gears, shafts, int. gearsh. 35

355019 Removing and installing sealing ring for input shaft - GT3

Tools
3
|
E@‘
081_99
ltem Designation Special tool Explanation
1 Pressure piece 9256
2 Sleeve 9255
3 Puller 9251
3550 19 Removing and installing sealing ring for input shaft - GT3 35- 201
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35

Manual transmission - Gears, shafts, int. gearsh.

911 Carrera (996)

Removing and installing sealing ring for input shaft

Removal

1. Remove engine-transmission unit and remove
the transmission.

2. Remove guide tube for release bearing.

3. Screw special tool 9251 securely into the
sealing ring.

4., Pull out sealing ring by screwing in the

hexagon-head screw.

092_99

093_99

Note

The coil spring must be pulled off the input shaft
with a wire hook if the spring should jump down
when removing the sealing ring.

35 - 202

3550 19 Removing and installing sealing ring for input shaft - GT3
GT335201
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911 Carrera (996) Manual transmission - Gears, shafts, int. gearsh. 35

Instaliation
1. Push assembly sleeve 9255 onto the toothing 3. Drive in sealing ring with special tool 9256 as
of the input shaft. far as the mounting face.

094_99 095_99
2. Fill the space between the dust and sealing 4. Install the guide tube and tighten the fastening
lips on the sealing ring with grease screws to 10 Nm (7.5 ftib.).
(e.g. Liqui - Moly).
3550 19 Removing and installing sealing ring for input shaft - GT3 35 - 203
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911 Carrera (996) Manual transmission - Gears, shafts, int. gearsh. 35

3540 37 Disassembling and assembling input shaft - GT3

Tools

u

252_99
ltem Designation Special tool Explanation
A Insert 9282
B Ring wrench insert, Commercially available
a/f 41 (refer to Technical Equipment
Manual, Chapter 2.4, No. 96-2)

35 40 37 Disassembling and assembling input shaft - GT3 35 - 205
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35 Manual transmission - Gears, shafts, int. gearsh. 911 Carrera (996)

Disassembling and assembling input shaft

187_99

35 - 206 35 40 37 Disassembling and assembling input shaft - GT3
GT335205 Printed in Germany - 29, 1999
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911 Carrera (996)

Manual transmission - Gears, shafts, int. gearsh.

35

. . ] Note:
No. Designation Qty. Removai installation
1 Hexagon nut (selflocking) 1  Undo with special tool Always replace.
9282 and ring wrench Tighten to 250 Nm
insert (a/f 41) (185 ftib.)
2 Cylindricakroller bearing 1  Using a suitable separator Heat to approx. 120°C
(e.g. Kukko 17-1), press it
off via the 3rd gear gear-
wheel
3 Bearing inner race 1 Heat to approx. 120°C
4 Four-point bearing 1
5 Tensioning plate 1 Put on with lock No. 8
6 Bearing inner race 1 Heat to approx. 120°C
7 Shift rod/shift fork (3rd and
4th gears)
8 Locking element
9 Thrust plate 1 Large flat-ground side
faces the needle-roller
assembly
10 Loose gearwheel (4th gear) 1 Replace only in pairs
11 Synchronising ring 1 Mark for refitting Check for wear; fit in the
correct position with the
same gear wheel (nubs
facing the driver dogs)
12 Needleroller assembly 1 Mark for refitting Fit with the same gear
wheel
13 Inner race 1 Heat to approx. 120°C
14 Guide sleeve 1  Remove with shift collar Put on together with shift
collar and synchronising
components
35 40 37 Disassembling and assembling input shaft - GT3 35 - 207

Printed in Germany - 29, 1999
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35

Manual transmission - Gears, shafts, int. gearsh.

911 Carrera (996)

Installation

Dotting marks centred
with respect to the driver
dogs.

Recognition groove must
face to the loose gear-
wheel for 3rd gear. Put
on together with guide
sleeve

Insert in correct position;
curved side faces the
shift collar

Check for wear; fit in the
correct position with the
same gear wheel (nubs
facing the driver dogs)

Replace only in pairs

Fit with the same gear
wheel

No. Designation Qty. Removal
15 Shift collar (with asymmetri- 1  Synchronising components
cally pointed teeth) could pop out

16 Driver dogs 3

17 Ball 3

18 Spring 3

19 Synchronising ring 1 Mark for refitting
20 Loose gearwheel (3rd gear) 1
21 Needleroller assembly 1 Mark for refitting
22 Input shaft

35 - 208

35 40 37 Disassembling and assembling input shaft - GT3

GT335205
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911 Carrera (996)

Manual transmission - Gears, shafts, int. gearsh.

35

Disassembly and assembly instructions

Disassembly

1. Clamp retaining device 9282 in a vice, push
the input shaft on it and undo the hexagon nut
using a commercially available ring wrench
insert (see Workshop Equipment Manual,
Chapter 2.4, No. 92-2).

253_99

2. Using a suitable separator (e.g. Kukko 17-1),
press all parts off the input shaft via the 3rd
gear gearwheel

Assembly

1. Check synchronising rings by pushing them
onto the gear wheels and measuring the gap
“A" with a feeler gauge.

Installation dimension (new) = min. 0.9 mm
Wear limit =0.6..0.7 mm
A1 T

323_99

2. Marking of the shift collar.

A — Recognition groove faces the loose 254_99
gear wheel for 3rd gear

B - Dotting marks centred with respect to
the driver dogs

35 40 377 Disassembling and assembling input shaft - GT3
GT335205
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911 Carrera (996) Manual transmission - Gears, shafts, int. gearsh. 35

355919 Removing and installing pinion shaft - GT3

198_99

3559 19 Removing and installing pinion shaft - GT3 35-211
Printed in Germany - 29, 1999 GT335211
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35

Manual transmission - Gears, shafts, int. gearsh.

911 Carrera (996)

GT335211

Note:
No. Designation Qty. Removal Installation
1 Pinion shaft Observe pairing number.
2 Fixed gearwheel for 4th Large flat-ground collar
gear faces the tensioning plate
3 Adjusting shim (S4) Note the quantity and
thickness for reinstallation
4 Adjusting shim (Ss) Note the quantity and
thickness for reinstallation
5 Input shaft with tensioning
plate
35-212 3559 19 Removing and installing pinion shaft - GT3
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911 Carrera (996)

Manual transmission - Gears, shafts, int. gearsh.

35

356155

Replacing bearings for pinion shaft - GT3

152_99

Note:
No. Designation Qty. Removal Installation
1 Bearing inner race Mark for refitting, press off Do not confuse with
with a suitable separator inner race No. 3. Heat
(e.g. Kukko 15-17). to approx. 120 °C and
press on
2 Four-point bearing
3 Bearing inner race Mark for refitting, press off Do not confuse with
with a suitable separator inner race No. 1. Heat
(e.g. Kukko 15-17). to approx. 120 °C and
press on
4 Cylindrical-roller bearing Press off with a Heat to approx. 120 °C
suitable separator and press on in correct
(e.g. Kukko 15-17) position
5 Pinion shaft Observe pairing humber.

Readjust if necessary

35 61 55 Replacing bearings for pinion shaft - GT3
Printed in Germany - 29, 1999
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911 Carrera (996) Final drive - Differential, differential lock 39

39 40 37 Disassembling and assembling GKN differential lock — GT3

Tools
130
ﬂ 10,5 je—o
: 3 . ;
s LD — G — Dt 3
7 l ‘1’/ I ?
I 1 T
l i - .
L 105 >
h——>4
96_99
ltem Designation Special tool Explanation
A Connecting piece Shop-made
(flat steel 6 x 18)
Pressure piece P263
C Pressure piece P264b
Clamping jaws 9646
39 40 37 Disassembling and assembling GKN differential lock - GT3 39 - 201

Printed in Germany - 25, 1999 GT339201
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39 Final drive - Differential, differential lock 911 Carrera (996)

Disassembling and assembling GKN differential lock

3 46 5;5;27_ 7 9 1011 12 11 12 17

568_98

39 - 202 39 40 37 Disassembling and assembling GKN differential lock ~ GT3
GT339201 Printed in Germany - 25, 1999
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911 Carrera (996)

Final drive - Differential, differential lock

39

Note:
No. Designation Qty. Removal Installation
1 Large inner race ‘of 1 Pull off with special Press on with special
tapered roller bearing tool P263 tool P264b
2 Adjusting shim X Mark for refitting Determine thickness
again if necessary
3 Small inner race of 1  Pull off with special Press on with special
tapered roller bearing tool P263 tool P264b
4 Adjusting shim X Mark for refitting Determine thickness
again if necessary
5 Hexagon-head bolt (with 12  Clamp limited-slip Always replace. Thread
ribbed support) differential into the vice must be dry and free
with special tool 9646 of grease. Tighten to
200 Nm (148 ftib.)
6 Crown wheel 1 Thread holes must be
dry and free of grease.
Observe pairing number.
Readjust if necessary
7 Countersunk screw 3 Tighten to 15 Nm
(11 ftib). Remove grade
on bolt head if necessary
8 Lid 1  Mark installation
position for refitting
9 Thrust plate 2 Stick to lid with viscous
grease
10 Cup spring 2 Insert in correct position
11 Quter disc 4
12 Inner disc 4
13 Thrust ring (outside) 1 Mark for refitting Do not confuse with
thrust ring no. 17
14 Shaft bevel gear (with 2
threaded washer)
15 Bevel pinion 4
16 Axle 2
i) 40 37 Disassembling and assembling GKN differential lock - GT3 39 - 203

Printed in Germany - 25, 1999
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39 Final drive - Differential, differential lock 911 Carrera {996)

Note:
No. Designation Qty. Removal Installation
17 Thrust ring (inside) 1 Mark for refitting Do not confuse with
thrust ring no. 13
18 Housing 1
39 - 204 394037 Disassembling and assembling GKN differential lock - GT3
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911 Carrera (996)

Final drive - Differential, »differential lock 39

Disassembly and assembly instructions
Disassembly

1. Clamp the differential lock into the vice using
special tool 9646 and unscrew the crown
wheel screws.

097_99

2. Mark installation position of lid in relation to
housing for retrofitting.

3. Unscrew countersunk screws (no. 7), remove
lid and take out all inner parts. Mark thrust
rings for refitting.

Assembly

Note

Always replace the complete disc pack in the
case of repairs.
Replacing individual discs is not permitted.

1. Lightly oil all surfaces of the discs, thrust
rings and axles with transmission oil.

2. Install cup springs so that the cambers
point inwards to the disc pack.

AN < <

~

ANANAN
ft:\\
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A -~ Cup spring 563_98
B - Outer disc
C - Inner disc

D - Thrust plate

39 40 37 Disassembling and assembling GKN differential lock - GT3
GT339201
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39 Final drive - Differential, differential lock

3. After assembly, measure the basic locking
torque with one shaft bevel gear driven and
the other one fixed. To do this, clamp one
flange in the vice with two screws and
position differential. Insert second flange
with shop-made connecting piece and turn
differential with a torque screwdriver.

A basic locking torque of 5 ... 15 Nm
(3.5 ... 11 ftib) must be reached.

571_98

911 Carrera {996)

39 - 206 39 40 37 Disassembling and assembling GKN differential lock - GT3

GT339201
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911 Carrera (996)

Final drive - Differential, differential lock

39

Note:
No. Designation Qty. Removal Installation
1 Hexagon-head bolt 2 Tighten to 44 Nm
(33 ftib.)
2 Halfshaft flange 2
3 Hexagon-head bolt 12 Tighten to 25 Nm
(19 ftb.)
4 Lid 1
5 O-ring 1 Replace, apply light coat
of oil, do not twist
6 Differential lock 1
7 Sealing ring 2 Fill the space between
the dust and sealing lips
with grease (e.g. Liqui
Moly). Drive in with press-
ure piece 9252 as far as
the mounting face.
8 Bearing outer race 1 Drive out with aluminium or Drive in as far as the
copper mandrel, changing stop with special tools
sides 3062 and VW 295
9 Bearing outer race 1  Heat lid to approx. 120°C Heat Iid to approx. 120°C
When thermal equilibrium
is reached, drive in with
mandrel of special tool
P254 and special tool
9247/4
10 Pan-head screw 2 Tighten to 8.5 Nm
(6 ftib.)
11 Oil pan
12 Transmission housing 1

3940 19 Removing and installing differential lock - GT3

Printed in Germany - 29, 1999
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911 Carrera {996)

Final drive - Differential, differential lock

39

394019

Tools

Removing and installing differential lock — GT3

1950505050%0%0%0%0%6%6%%%.9.0.9.9.0.0.0°6°6°¢

(A" V.0 6 6 6 6 ATATAVAVAV.AV. U.0.0 6 @ A ATAVAY,

311_99

ltem Designation Special tool Explanation

A Pressure piece 9247/4

B Pressure piece 3062

C Pressure piece 9252

D Pulkin tool and extractor P254

E Mandrel VW295
39 40 19 Removing and installing differential lock ~ GT3 39 - 207

Printed in Germany - 29, 1999
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39 Final drive - Differential, differential lock 911 Carrera {996)

Removing and installing differential lock
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39 - 208 394019 Removing and installing differential lock — GT3
GT339207 Printed in Germany - 29, 1999
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911 Carrera (996) Final drive - Differential, differential lock 39

3908 15 Adjusting drive set - GT3

Tools

381_99

3908 15 Adjusting drive set - GT3 39 - 211
Printed in Germany - 29, 1999 GT339211
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39

Final drive - Differential, differential lock

911 Carrera (996)

Adjusting drive set

Tools
ltem Designation Special tool Explanation
A Measuring mandrel VW 385/1
B Centring discs 9109
C Universal master gauge VW 385/30
D Dial gauge Commercially available
E Dial gauge Commercially available,
measuring range 3 mm
Gauge plunger VW 385/14
Dial gauge extension VW 385/56 30 mm long
End plate 9281
Gauge holder VW 387
J Clamping sleeve 9145
K Adjustment device VW 521/14
L Measuring lever VW 388
M Gauge plunger VW 388
N Dial gauge extension WW 382/10 6.0 mm long
0 Dial gauge extension 9150 20 mm long
P Clamping device 9562
Q Retaining device 9253
39 -212 39 08 15 Adjusting drive set - GT3

GT339211
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911 Carrera (996) Final drive - Differential, differential lock 39

Adjusting drive set

Tools
391_99
ltem Designation Special tool Explanation
A Measuring plate 9508/1
B Micrometer Commercially available (refer to
Technical Equipment Manual,
Chapter 2.4, No. 135)
C Micrometer Commercially available (refer to
Technical Equipment Manual,
Chapter 2.4, No. 135)
D Depth gauge with digital display Commercially available (refer to
Technical Equipment Manual,
Chapter 2.4, No. 140)
E Assembly sleeve 9263
39 b8 15 Adjusting drive set - GT3 39 - 213
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39 Final drive - Differential, differential lock 911 Carrera (996)

Appropriate sequence for readjusting the drive set

If the pinion shaft and crown wheel have to be adjusted, it is best to follow the sequence below in the
interest of rational working:

1. Determine total disc thickness “Stot” (S1 plus S2) for the correct preload of the tapered roller
bearings/differentials.

2. Determine disc thickness “S3”.
3. Determine disc thickness “Sa”.
4. Determine disc thickness “Ss”.
5. Determine installation dimension “E”.

6. Divide the total disc thickness “Stot” into S1 and S2 so that the circumferential backlash between the
crown wheel and drive pinion is correct.

The aim of the adjustment is to regain the position of maximum smooth running which was determined in
production on the testing machine.

The greatest possible cleanliness during all assembly work and measuring procedures is an essential
requirement for a perfect result.

39 - 214 39 08 15 Adjusting drive set - GT3
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When carrying out assembly work on the final drive, readjustment of the pinion shaft and crown wheel or
drive set is necessary only if parts are being replaced which directly influence the adjustment. In order to
avoid unnecessary adjustment work, pay attention to the following table!

Crown wheel
(S1 + S2)

39 08 15 Adjusting drive set - GT3
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384_99

Care and cleanliness during all assembly work and measuring procedures are essential requirements for

a perfect result.

39 08 15 Adjusting drive set - GT3
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Key to symbols

S3 = Disc thickness, transmission housing side

S4 = Disc thickness, retaining plate side

S5 = Disc thickness between 4-point bearing and gearwheel for 4th gear
(combination of two discs and deviation in the total disc thickness used
of + 0.03 mm permissible)

S2 = Disc thickness on small tapered roller bearing

S1 = Disc thickness on large tapered roller bearing {crown wheel side)

E = Installation dimension. Max. deviation from the installation dimension engraved on the
crown wheel: £0.04 mm.

c = Distance from centre of differential/flat surface in recess of the transmission housing
bearing bore

d = Distance from centre of differential /flat surface of transmission housing

f Depth of the bearing opening in the retaining plate

g Bearing width of cylindricalroller bearing

p Bearing width of 4-point bearing

s Rib width of 4-point bearing

R = Position of gear set (always 19.6 mm).
Flat surface of transmission housing to righthand flat surface of the hub of the
gear wheel for 4th gear

T = Check dimension, gear set position = 41.575 + 0.055 mm (only for production).

A1 = Installation dimension of pinion shaft

Vi = Preload of main bearing assembly on the tensioning plate side: 0.07 mm

39 08 15 Adjusting drive set - GT3 39 - 217
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General

The adjustment of the pinion shaft and crown wheel is crucial for the service life and smooth running of
the rear-wheel drive assembly. Therefore, the drive wheel and crown wheels are paired as early as during
manufacture. They are checked with special testing machines to ensure a good positon of the contact
pattern and low noise in both directions of rotation. The position with the greatest smoothness of
operation is determined by shifting the pinion shaft in axial direction. This position is then marked on the
crown wheel as the installation dimension “E”.

09

_%,. .\‘

\_ 09 Fo14 | E70,27
o
3 2 1
-
383_99
E = Instaliation dimension
1 = Instalfation dimension “E” {e.g. 70.27 mm)
2 = Circumferential backlash “F” {e.g. 0.14 mm)
3 = Pairing number
3908 15 Adjusting drive set - GT3 39 - 219
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Adjusting drive set

Adjusting pinion shaft

Determining thickness of adjusting shim “S3”
S3=Al+g-¢c

Determine A1

A1 = Installation dimension E + pinion height

Note
Installation dimension E is marked on the crown
wheel. 369_99
Example: 3. Determine dimension “c”.
E 70.27 mm C=Cl+C2-C3
Pinion height + 42.31 mm
A1 112.58 mm Set the setting collar of measuring mandrel
VW 385/1 to the dimension “a”.
A — Special tool 9508/1 368_99
a — approx. 65 mm 370_99

2. Determine dimension “g”.

Measure width of cylindricalroller bearing.

For example: 22.96 mm
39 - 220 | 3908 15 Adjusting drive set - GT3
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Fit centring discs 9109 and tapered roller
bearings on the measuring mandrel and
insert it into the housing.

37399

Determine “c3".

To do this, measure with a depth gauge
from the flat housing surface onto the castin
A - Centring discs 9109 371_99 rim.

For example: 0.45 mm

Fit side transmission cover without sealing
rings and fasten it with four screws tight-
ened in diagonally opposite sequence.

Pull out the 2nd centring disc with the
spindle far enough so that the measuring
mandrel can still just be turned manually.

Determine “c1”.

To do this, measure with a depth gauge
from the flat housing surface onto the
measuring mandrel.

For example: 119.00 mm

372_99

“c2" = Measuring mandrel radius

39 08 15 Adjusting drive set - GT3 39 - 221
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Determine “c”

C=Cl+C2—-C3

Example:

cl = 119.00 mm

c2 = + 16.00 mm
135.00 mm

c3 = —__ Q.45 mm

c = 134.55 mm

4. Determine disc thickness “S3”.

S3=A1+g-c¢

A1 = 112.58 mm

g = + mm
135.54 mm

c = =13455mm

S3 = 0.99 mm

Note

Always round the calculated disc thickness up or
down to the nearest 0.05 mm.

Determining thickness of adjusting shim “Sg’

Sa=d+f-s-83-c+Vi
1. Determe dimension “d".
d=d1 +d2

determine di.

To do this, measure with a depth gauge from
the flat housing surface onto the measuring
mandrel (as in measurement of “c1).

For example: 119.00 mm

d2 = Measuring mandrel radius

determine d:
d1 = 119.00 mm
d2 = 4+ 16.00 mm
d = 135.00 mm

2. Determine dimension “f”

Use a depth gauge to measure the depth of
the bearing opening in the tensioning plate.
For example: 8.56 mm

39 - 222
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3. Determine dimension “s”

Measure rib width of the four-point bearing.

For example: 6.98 mm

/
\_/

=]

4. Determine disc thickness “S4”

386_99

Note
Round the calculated disc thickness up or down
to the nearest 0.05 mm.

Determining thickness of adjusting shim “Ss”
Ss

d+R-p-S3-c¢

R

Design position of the gear
set. Always 19.6 mm

“w.on

1. Determine dimension “p”.

Measure bearing width of the four-point
bearing.
For example: 17.95 mm

S4 = d+f-s-S3-c+V;
d 135.00 mm
f = + 856 mm
143.56 mm
s = —__ 698 mm
136.58 mm
S3 = - _1.00m
135.58 mm e
c = —=13455mm
1.03 mm
Vi = +__0.07mm
Sy = 1.10 mm
V1= Preload is always 0.07 mm
39 - 223
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2. Determine disc thickness “Ss”

S5 = d+R-p-S3-c¢
d = 135.00 mm
R = + 1960 mm
154.60 mm
p = —_17.95mm
136.65 mm
S3 = —_ 100 mm
135.65 mm
= 134.55 mm
Ss 1.10 mm
Note

Always round the calculated disc thickness up or
down to the nearest 0.05 mm.
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Checking installation dimension “E”

Note

installation dimension “E” is marked on the
crown wheel.

E70,27 /
|

1 - Installation dimension “E” 383_99
(e.g. 70.27 mm)

1. Instail gear set with adjusting shims “S3”, “Sg"
and “Ss”, and tighten all hexagon-head bolts
for the tensioning plate to 25 Nm (19 ftlb.).

2. Shift into 4th gear.

3. Fix the drive shaft with special tool 9253 and
tighten the collar nut for the pinion shaft to
300 Nm (222 ftlb.).

A - Special tool 9663 387_99
B — Discs (Part No. 950.302.296.03)

4, Set the setting collar of measuring mandrel
VW 385/1 to the dimension “a”.

a = approx. 65 mm 370_99

5. Complete measuring mandrel with centring
discs 9109, tapered roller bearings, gauge
plunger VW 385/14 and dial gauge extension
9150.

3908 15 Adjusting drive set - GT3
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6. Use master gauge 385/30 to set the measur-
ing mandrel to the setting dimension (in the
example: 70.27 mm). Zero the dial gauge (3mm
measurement range) with 1 mm preload.

385/30

9109 9109

7. Place final dimension plate 9281 on the drive
pinion head and insert the measuring mandrel
into the transmission housing. The dial gauge
extension lies in the area of the final dimen-
sion plate.

39 - 226
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8. Fit side transmission cover without O-ring
and fasten it with four screws tightened in
diagonally opposite sequence.

Note

Do not use a hammer when fitting the side
transmission cover (the final dimension plate is
held by magnets and could fall off). Move the
cover to its installation position only by uniformly
tightening the screws.

9. Pull out the second centring screw with the
spindle far enough so that the measuring
mandrel can still just be turned manually.

389_99

10. Carefully turn the measuring mandrel until
the dial gauge extension is at right angles to
the front face of the drive pinion head. It is
at this point that the dial gauge pointer
reaches its max. deflection (reversal point)
and the dial gauge can be read off.

Note

Maximum deviation of the measured value from
the set installation dimension “E”: + 0.04 mm.

Printed in Germany - 29, 1999


http://www.workshopmanuals.co.uk

911 Carrera (996)

Final drive - Differential, differential lock 39

3908 15 Adjusting drive set - GT3

Adjusting crown wheel

Determine the total disc thickness “S tot.”
(S1 + So).

Readjustment of the crown wheel is necessary if:

the transmission housing, side transmission
cover, taper roller bearings for the differential,
differential housing or gear set is replaced.

Note

The pinion shaft must be removed in order to
determine the preload of the tapered roller
bearings on the differential.

1. Make sure that the bearing outer races of the
tapered roller bearings are firmly seated in the
transmission housing or in the side trans-
mission cover.

2. Fit one 2.5 mm thick spacer ring each on the
crown wheel side and the opposite side of the
differential to be used.

3. Fit special tool VW 521 /4 opposite the
crown wheel (S2 side) in the differential
housing.

4. Fit differential into the transmission housing
and turn it through several revolutions.

5. Install the side transmission cover without
sealing ring and tighten all hexagon-head bolts
t0 25 Nm (19 fiib.).

6. Place the final dimension plate VW 385/17
onto the collar of the differential.

7. Secure the universal dial gauge holder VW
387 with dial gauge and extension on the
housing and set it to “0” with 2 mm preload.

365_99

A = Dial gauge extension
{approx. 30...40 mm long)
B = Final dimension plate VW 385/17

8. Move the differential up and down with special
tool VW 521/4. Read and make a note of the
play indicated on the dial gauge.

Note

Do not turn the differential when measuring the
play, otherwise the measurement result will be
falsified.

9. Calculate “S tot.”.
“S tot.” = Shim thickness used
+ Measurement resuft
+ Compression of the tapered
roller bearings

39 08 15 Adjusting drive set - GT3
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Example

Shim thickness used 5.00 mm
Measurement resuit 0.75 mm
Compression (constant value)}  0.40 mm
“S tot.” 6.15 mm

10. Remove the differential, pull off both tapered

roller bearings and distribute the calculated
shim thickness “S tot.” as described below.

As a starting point for later adjustment of the

backlash, spacer ring S is selected 0.70
mm thinner and spacer ring S2 0.70 mm

Example:

Calculated ring thicknesses

S1+S82=2375+3.775 = 6.15mm

Rounded ring thicknesses

S1+S2=2375+ 3775 =6.15 mm

Measure the adjusting shims at several points
with a micrometer. Permissible size deviation:
0.02 mm. Also check shims for burrs and signs

thicker. of damage.
Example
Total disc thickness of spacer rings
S1+S2=6.15mm
Thickness of spacer ring S1
6.15 mm = 3.075 mm

2 —0.700 mm

2.375 mm

Thickness of spacer ring S2
6.15 mm = 3.075 mm

2 + 0.700 mm

3.775 mm

Note
The spacer rings are available in thicknesses
from 1.5 to 2.8 mm in increments of 0.05 mm.
The calculated ring thicknesses must be
rounded up or down to the dimensions to be
used so that the total disc thicknesses S1 and
S2 are not changed.
39 - 228 3908 15 Adjusting drive set - GT3
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Setting circumferential backlash

Note

The backlash to be set is inscribed on the edge
of the crown wheel.

1. Fit the gear set with the adjusting shims
determined during adjustment of the pinion
shaft.

Note

Always tighten the collar nut of the drive pinion
to 300 Nm (222 ftlb.) before carrying out the
measurement.

2. Fit the differential with tapered roller bearings
and the determined spacer rings (S1 + S2)
into the housing.

3. Put on the side transmission cover and tighten
all hexagon-head bolts to 25 Nm (19 ftib).

Note

Always make sure a certain amount of backlash
is present when tightening the screws. The drive
pinion must not jam under any circumstances.

4. Screw measuring lever VW 388 together with
the adjusting device VW 521/4 and set the
lever length to 91 mm using the gauge
plunger. See dimension “a” in the illustration.

5. Insert the adjusting device with clamping
sleeve (special tool 9145) into the differential
and clamp it securely.

6. Turn the differential several times in both
directions so that the tapered roller bearings
can settle.

7. Fit the universal dial gauge holder with flat
extension so that a right angle is produced
between the dial gauge axis and the lever.

9145 |

@\X\JUL/ \vw 521/4

> %ﬂm

Hn

Dimension “a” = 91 mm 366_99

8. Carefully turn the crown wheel as far as it will
go via the clamping screw of the adjustment
device and set the dial gauge to zero. Next,
turn the crown wheel back and read off the
circumferential backlash. Note the value.

3908 15 Adjusting drive set - GT3
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Note

It is essential to fix the drive pinion with special
tool 9562 during the measurement.

9. Repeat the measuring procedure another
three times after continuing to turn the crown
wheel through 90° in each case. The
measured values must not differ by more than
0.03 mm.

Note

The backlash to be set is inscribed on the edge
of the crown wheel. The permissible deviation is
+ 0.04 mm.

10. The spacer rings (S1 + S2) must be changed
again if the prescribed backlash is not
attained. The total shim thickness (S tot.)
must not change, however.
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