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This overhaul manual is applicable to 'K’ Series
engines fitted with either VVC or non VVC cylinder
heads and 'damp’ cylinder liners.

This engine is fitted to the following models:
MGF,

Rover 114 and 214/414

New Rover 214, 216, 218 and BRM

New Rover 414 and 416 Coupe,

Cabriolet, Tourer and Sports Models

Rover 25, Rover 45 and Rover 75
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How to use this manual

To assist in the use of this manual the section title is
given at the top and the relevant sub-section is given
at the bottom each page.

To help readers find the information they need, the
first page of each section is marked with a black tab.
In addition the symbol at the top of each RH page
identifies each section or group of sections.

Each section starts with a contents page, listing the
information contained within. Some sections are
divided into sub- sections such as Description and
Operation, Adjustments, Repairs and Data, Torque
and Tools. To assist filing of revised information
each of the sub-sections is numbered from page 1.

Each Adjustment and Repair procedure is fully
ilustrated showing a number against each text item.
Service tools are shown in use where usage is not
obvious. Each illustration appears before the text
which refers to it. Adjustment and Repair operations
also include relevant data, torque figures and useful
assembly details.

WARNINGS, CAUTIONS and Notes have the
following meanings:

WARNING: Procedures which must be
followed precisely to avoid the possibility
of injury.

CAUTION: Calls attention to procedures
which must be followed to avoid damage
to components.

i NOTE: Gives nelpful information.

References

References to the LH or RH side given in this
manual are made when viewing the vehicle from the
rear. With the engine and gearbox assembly
removed, the crankshatt pulley end of the engine is
reterred to as the front.

Operations covered in this manual do not include
reference to testing the vehicle after repair. It is
essential that work is inspected and tested after
completion and if necessary a road test of the
vehicle is carried out particularly where safety
related items are concemed.

INTRODUCTION

Dimensions

The dimensions quoted are to design engineering
specification with Service limits where applicable.

During the period of running-in from new, certain
adjustments may vary from the specification figures
given in this manual. These will be reset by the
Dealer at the First Service, and thereafter should be
maintained at the figures specified in this manual.

REPAIRS AND REPLACEMENTS

When replacement parts are required it is essential
that only Rover recommended parts are used.

Attention is particularly drawn to the following points
concerning repairs and the fitting of replacement
parts and accessories.

Safety features and corrosion prevention treatments
embodied in the car may be impaired if other than
Rover recommended parts are fitted. In cerntain
territories, legislation prohibits the fitting of parts not
to the manufacturer's specification. Torque wrench
setting figures given in this Manual must be used.
Locking devices, where specified, must be fitted. If
the efficiency of a locking device is impaired during
removal it must be renewed.

Owners purchasing accessories while travelling
abroad should ensure that the accessory and its
fitted location on the car conform to legal
requirements.

The Terms of the vehicle Warranty may Be
invalidated by the fitting of other than Rover
recommended parts.

All Rover recommended parts have the full backing
of the vehicle Warranty.

Rover Dealers are obliged to supply only Rover
recommended parts.

INTRODUCTION 1
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SPECIFICATION

Rover are constantly seeking to improve the
specification, design and production of their vehicles
and alterations take place accordingly. While every
effort has been made to ensure the accuracy of this
Manual, it shouid not be regarded as an infallible
guide to current specifications of any particular
vehicle.

This Manual does not constitute an offer for sale of
any particular vehicle. Rover Dealers are not agents
ot Rover and have no authority to bind the
manufacturer by any expressed or implied
undertaking or representation.

ENGINE NUMBER LOCATION

12M1762

The engine number will be found stamped either on
the LH side of the bearing ladder or cast on the rear
LH side of the cylinder block.

————————————t et ————————————————————————————— e e — e —————

2 INTRODUCTION

ENGINE SERIAL NUMBER PREFIXES

Engines covered by this overhaul manual have the
following prefixes in the engine seral number:

H63, H64, H67, H71, H72, H75, H76, H77, H78
J31,J32, 478, 479, J89, J90

K38, K39, K40, K41, K43, K44, K45, K51, K53, K61,
K63, K67, K68, K74, K76, K77, K78, K79, K80, K88,
K89

L06, LO7, L08, L09, L10, L24,L25,L28, L30, L31,
L32, L33, L34, L35, L36, L37, L44, 145, L46, L47,

L 48, 149, L50, L51, L64, L67, L68, L69, 1L82, L97,
L98, L99 K79, K80, K88, K89

MO1, M21, M22, M23, M26, M27, M28, M29, M30,
M31, M36, M37. M38, M39, M41, M42, M47, M48,
M49, M50, M51, M52, M53, M54, M55, M56, M62,
M64, M65, M67, M68, M70, M71, M72, M73, M75,
M76, M79, M80, M81, M82, M83, M84, M85, M86,
M87, M88, M89, MS0, M91, M32, M93, M94, M95,
M96, M97, M98, M39

NO1 ’

COMMENCING ENGINE NUMBERS

NOTE: The fotlowing modifications have

been introduced at the following engine

numbers. Engines fitted to Rover 25, 45
and 75 models incorporate these modifications
from commencement of production.

K16 Non VVC engines fitted with automatic
timing belt tensioner

14K4FK76 646038, 14K4FK76 885300
14K4FK77 655218, 14K4FK77 885300

14K4FL30 153524, 14K4FL30 885300
14K4FL31 154156, 14K4FL31 885300

16K4FK79 654924, 16K4FK79 885300
16K4FKB80 655078, 16K4FK80 885300

16K4FL32 153217, 16K4FL33 152709
16K4FL34 149204, 16K4FL35 145785

18K4FJ31 153993, 18K4FJ32 147263
18K4FJ78 151555, 18K4FJ79 153785
18K4FJ89 146503, 18K4FJ90 141815
18K4FL66 148135, 18K4FL67 665464
18K4KL36 118709, 18K4KL37 102149
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camshafts and cylinder heads

14K4FK76 872191, 14K4FK77 872382
14K4FL30 114520, 14K4FL30 872041
14K4FL31 104073

16K4FK79 872751, 16K4FKB0 872285
16K4FL32 114135, 16K4FL33 112837
16K4FL34 110965, 16K4FL35 110541

18K4FJ31 112397, 18K4FJ32 111281
18K4FJ78 115630, 18K4FJ79 112575
18K4FL66 674985, 18K4FL67 110704
18K4KJ89 110206, 18K4KJ90 683004
18K4KL36 703592, 18K4KL37 703768

Cylinder heads fitted with triple angle valve seats

14K4FK76 853697, 14K4FK77 853547
14K4FL30 684272, 14K4FL31 682772

16K4FK79 853606, 16K4FKB80 853676
16K4FL32 6847: 5, 16K4FL33 684141
16K4FL34 6748¢ 3, 16K4FL35 675041

18K4FJ31 685002, 18K4FJ32 678009
18K4FJ78 679210; 18K4FJ79 682294
18K4FL66 658261, 18K4FL67 615758
18K4KL36 667388, 18K4KL37 657611
18K4KJ89 673981, 18K4KJ90 637368

INTRODUCTION

Modified - type B crankshafts
11K2FK42 602582

14K2FH67 601998
14K2FK43 604022, 14K2FK44 585572
14K2FL64 589869
14K4FH71 589479, 14K4FH72 603771
14K4FK76 580134, 14K4FK77 602717

16K4FH75 597254, 16K4FH76 597902
16K4FK79 581514, 16K4FK80 583009
16K4FK88 605066, 16K4FK89 600785

18K4FJ31 599800, 18K4FJ32 577734
18K4FJ79 581514, 18K4FJ89 597466
18K4FK61 547750, 1BK4FK67 526547
18K4FK68 323456, 18K4FL50 527882
18F4FL51 551737, 18K4FL82 589737
18K4KH77 585941, 18K4KH78 588402
18K4KJ90 568275

INTRODUCTION
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. Oil pump assembly

. Gasket - oil pump

. Screw - M6 x 30 - oil pump
. Screw M6 x 20 - oil pump

. Crankshatt front oil seal

. Dipstick

. Dipstick tube

OCONONHBWN -

. Screw - dipstick tube
10. Gasket

11. Coolant pump

12. 'O’ ring - coolant pump
13. Pillar bolt - if fitted
14. Bolt - coolant pump
15. Locating dowel

16. Thermostat housing - plastic
17. 'O’ ring

18. Seal thermostat

19. Themostat

20. Cover - plastic

21. Screw

22. 'O’ ring

23. Coolant rail

24. Screw - coolant rail
25. Vent screw - if fitted
26. Sealing washer

27. Cylinder block

28. Cylinder liner

29. Ring dowel

30. Piston and connecting rod assembly

31. Big-end bearing cap
32. Connecting rod bolt
33. Big-end bearing shells
34. Top compression ring
35. 2nd compression ring
36. Oil control ring

37. Crankshaft

38. Ring dowel

e
DESCRIPTION AND OPERATION

. Screw - dipstick tube and thermostat housing

39.

ENGINE }'@ |

Main bearing shells
Plain in block Nos.1 and 5
Grooved in block Nos. 2, 3 and 4
Plain in bearing ladder

. Thrust washers

. Crankshaft rear oil seal
. Flywheel assembly

. Flywheel bolt - Patchlok
. Bearing ladder

. Bolt - bearing ladder

. Bolt - bearing ladder

. Ring dowel

. Oil rail

. Stud - oil rail

. Nut - oil rail

. Qil filter adapter

. Gasket

. Bolt

. Oil pressure switch

. Sealing washer

. Oil temperature sensor - if fitted
. Sealing washer

. Qil filter element

. Pressed steel sump

. Gasket

. Sump bolt - M6 - Patchlok
. Drain plug

. Sealing washer

. Alloy sump

. Sump bolt - M8 x 25

. Sump bolt - M8 x 60

. Drain piug

. Sealing washer

. Qil suction pipe

. Screw - oil suction pipe
. 'O’ring

. Blanking plate

. Screw - blanking plate

3
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. Engine oil filler cap
. Filler cap seal

ht clip mounting bracket

. Clip - 2 ht leads

Boit, bracket
Camshaft cover

. Gasket

. Bolt - camshaft cover

. Cylinder head bolt

. ht clip mounting bracket

. Clip - 4 it leads

. Bolt, bracket

. Mounting bracket - duct

. Camshaft carrier

. Bolt - camshatt carrier - long
. Bolt - camshatt carrier - short
. Locating dowel - camshaft carrier
. Camshaft

. Drive pin - camshaft gear

. Camshaft oil seal

ENGINE

. Hydraulic tappet

. Collets - valve

. Valve spring cap

. Valve spring

. Valve stem oil seal

. Valve guide

. Exhaust valve

. Valve seat insert - exhaust

. Inlet valve

. Valve seatinsert - inlet

. Cylinder head

. Coolant temperature sensor

. Coolant outlet elbow

. Bolt - coolant outlet elbow

. Gasket - coolant outlet elbow
. Spark plug

. Cylinder head gasket

. Fuel pump blanking plate - if fitted
. Gasket

. Nuts - blanking plate

DESCRIPTION AND OPERATION
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[image: image13.png]CYLINDER HEAD COMPONENTS - K16 NON VVC
ENGINES FITTED WITH DISTRIBUTOR

. Spark plug cover

. Screw M4 - cover

. Screw retaining washer

. Engine oil filler cap

. Filler cap seal

. Spark plug

. Clip - ht leads

. Bolt M6 - camshaft cover
. Camshaft cover

10. Camshaft cover gasket
11. Camshaft carrier

12. Bolt M6 - camshaft carrier
13. Cylinder head bolt

14. Camshaft - inlet

16. Camshaft - exhaust

16. Drive pin - camshaft gear
17. Drive spindle - rotor arm
18. Camshatt oil seal

19. Hydraulic tappet

OCOONOUN&”EWN -

ENGINE

. Collets - cap

. Valve spring cap

. Valve spring

. Valve stem oil seal

. Cylinder head

. Ring dowel - cylinder head to camshaft carrier
. Cylinder head gasket

. Valve guide

. Inlet valve

. Valve seat insert - inlet

. Exhaust valve

. Valve seat insert - exhaust

. Blanking plate

. Screw M6

. Gasket - coolant outlet elbow

. Coolant outlet elbow

. Screw M6 - coolant outlet elbow
. Coolant temperature sensors

. Sealing washer

oo ———————————
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[image: image15.png]CYLINDER HEAD COMPONENTS - K16 NON VVC
ENGINES FITTED WITH PLUG TOP COIL

IGNITION SYSTEM

. Spark plug cover

. Screw - spark plug cover
. htlead and plug tube

. Qilfiller cap

. Seal - oil filler cap

. Screws - coils to camshaft cover
Coil

. Spark plug

. Bolt - camshaft cover
10. Camshaft sensor

11. 'O’ ring

12. Bolt - camshaft sensor
13. Camshatt cover

14. Gasket - camshaft cover
15. Camshaft carrier

16. Camshatt oil seal

17. Inlet camshaft

18. Exhaust camshaft

19. Bracket - multiplug

20. Bolt - multiplug bracket
21. Blanking plate - 2 off

22. Bolt - blanking plate

CONOUNDWN =

ENGINE }@]

. Gasket - coolant outlet elbow
. Coolant outlet elbow

. Sealing washer

. Gasket

. Coolant temperature sensor
. Bolt - coolant outlet elbow
. Hydraulic tappet

. Valve spring cap

. Valve spring

. Valve stem oil seal

. Collets

. Locating dowel

. Cylinder head

. Gasket - cylinder head

. Exhaust valve guide

. Valve seat insert - exhaust
. Exhaust valve

. Valve seat insert - inlet

. Inlet valve

. Inlet valve guide

. Bolt - cylinder head

. Bolt - camshaft carrier
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[image: image17.png]CYLINDER HEAD COMPONENTS - K16 VVC

ENGINES

. Bolts - hydraulic control unit

. Hydraulic control unit body and spool valve
. Solenoids

'O’ rings

Spool valve nut

. Oil temperature transmitter

. Piston screw, piston and seal assembly
Rack

. Seal plate

10. Labyrinth seals

11. Spark plug

12. Spark plug cover

13. Qil filler cap

14. Filler cap seal

15. Screw - spark plug cover

16. Washer

17. Bolt - camshaft cover *

18. Camshaft cover *

19. Gasket - camshaft cover

20. Bolt - camshatft carrier

21. Camshaft carrier

22. Control shaft

23. Rear VVC housing and mechanism
24. Gasket - VVC housing

25. Bolt - VVC housing

26. Rear inlet camshaft

27. Front inlet camshatt

COENONBWON =

* Early engines
** Later engines

ENGINE

. Front VVC housing and mechanism
. Exhaust camshatft oil seals

. Exhaust camshaft

. Gasket - coolant outlet elbow
. Coolant outlet elbow

. Sealing washer

. Gasket

. Coolant temperature sensors
. Bolt - coolant outlet elbow

. Exhaust valve guide

. Exhaust valve

. Valve seat insert - exhaust

. Valve seat insert - inlet

. Inlet valve

. Inlet valve guide

. Cylinder head gasket

. Valve stem oil seal

. Valve spring

. Valve spring cap

. Collets

. Hydraulic tappet

. Bolt - cylinder head

. Camshaft cover **

. Bolt - camshaft cover **

. 'O’ ring - camshaft sensor **
. Camshatft sensor **

Bolt - camshaft sensor **

DESCRIPTION AND OPERATION 11
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TIMING BELT COMPONENTS - K8 ENGINES

M124934

1. Upper front cover - timing beit
2. Seal - upper cover
3. Screw M6 x 16 - upper cover
4. Bolt M6 x 40 - upper cover
5. Bolt M6 x 20 - upper cover
6. Flange shoulder screw - upper cover
7. Lower cover - timing:belt
8. Seal - lower cover to mounting
9. Seal - lower cover to cylinder block
10. Screw - lower cover
11. Screw M6 x 16 - lower cover
12. Crankshaft pulley
13. Special washer - pulley bolt
14. Crankshalft pulley bolt
15. Tensioner pulley and backplate

16. Allen screw - tensioner to cylinder head
17. Flange head screw - tensioner backplate
18. Tensioner spring

19. Sleeve - spring

20. Pillar boit

21. Camshaft timing belt

22. Crankshaft timing gear

23. Camshaft timing gear

24. Camshatft gear bolt

25. Plain washer

26. Upper rear cover - timing belt

27. Screw - rear cover to coolant pump

28. Screw - rear cover

12 DESCRIPTION AND OPERATION




[image: image19.png]TIMING BELT COMPONENTS - K16 NON VVC
ENGINES FITTED WITH MANUAL TIMING BELT
TENSIONER

M124933

1. Upper front cover - timing beit 15. Plain washer

2. Screw M6 - upper cover 16. Tensioner pulley and backplate

3. Seal - upper cover 17. Allen screw - pulley

4. Bolt M6 x 90 - upper and lower cover 18. Tensioner spring

5. Lower cover - timing belt 19. Sleeve - spring

6. Seal - lower cover 20. Pillar bolt

7. Screw M6 - lower cover 21. Flange head screw - tensioner backplate

8. Screw M6 x 16 - lower cover 22. Crankshaft timing gear

9. Crankshaft pulley 23. Rear cover - timing belt
10. Special washer - pulley bolt 24. Screw - rear cover to coolant pump
11. Crankshaft pulley boit 25. Screw - rear cover

12. Camshaft timing belt
13. Camshaft timing gears
14. Camshaft gear bolt

DESCRIPTION AND OPERATION 13
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TIMING BELT COMPONENTS - K16 NON VVC
ENGINES FITTED WITH AUTOMATIC TIMING
BELT TENSIONER

M124970

1. Upper front cover - timing belt 13. Camshaft timing gears

2. Screw M6 - upper cover 14. Camshaft gear bolt

3. Seal - upper cover 15. Plain washer

4. Bolt M6 x 90 - upper and lower covers 16. Bolt - tensioner *

5. Lower cover - timing belt 17. Tensioner

6. Seal - lower cover 18. index wire

7. Screw M6 - lower cover 19. Pointer

8. Screw M6 x 16 - lower cover 20. Pillar boit

9. Crankshatt pulley 21. Crankshaft timing gear
10. Special washer - pulley bolt 22. Screw - rear cover
11. Crankshaft pulley boit 23. Screw - rear cover to coolant pump
12. Camshaft timing bett 24. Rear cover

* New Patchiok bolt must be used when tensioner is
refitted

T ———————————————————————————————————————— e —————— e ——————

14 DESCRIPTION AND OPERATION




[image: image21.png]FRONT TIMING BELT COMPONENTS - K16 VVC

ENGINES

20

12M3527A

. Screw - upper front cover

. Upper front cover - timing belt
Camshaft gear bolt

Washer

. Tensioner spring *

. Pillar bolt *

. Allen screw - tensioner pulley

. Tensioner pulley and backplate
. Flanged head screw - tensioner backplate
. Camshaft timing belt

. Front inlet camshaft timing gear

b amd

*These items are not fitted on production but are
supplied with replacement timing belts. They must be
removed and discarded on completion of belt
tensioning.

ENGINE

. Screw - timing belt rear cover

. Timing belt rear cover

. Exhaust camshaft front timing gear
. Crankshatt timing gear

. Seal - lower front cover

. Lower front cover

. Screw - lower front cover

. Crankshaft pulley

. Crankshatft pulley bolt and washer
. Seal - upper front cover

DESCRIPTION AND OPERATION 15
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REAR TIMING BELT COMPONENTS - K16 VVC
ENGINES

12M3528

1. Screw - rear timing belt cover 7. Rear timing belt backplate

2. Rear timing belt cover 8. Bolt - rear timing belt backplate
3. Rear timing beit 9. Rear inlet camshaft timing gear
4. Bolt - M8 - rear timing gear 10. Washer - rear timing gear bolt
5. Washer - rear timing gear bolt 11. Boit - M10 - rear timing gear

6. Exhaust camshaft rear timing gear
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The K Series engine is built up from aluminium
castings bolted together. These consist of three
major castings; the cylinder head, cylinder block and
a bearing ladder which is line bored to provide the
main bearing bores. Attached to these are three
minor castings; above the cylinder head, the
camshaft carrier and the camshaft cover. Below the
bearing ladder is an oil rail.

Each of the ten cylinder head bolts passes through
the cylinder head, cylinder block and bearing ladder
to screw into the oil rail. This puts the cylinder head,
cylinder block and bearing ladder into compression
with all the tensile loads being carried by the cylinder
head bolts.

When the cylinder head bolts are removed;
additional fixings are used to retain the bearing
ladder to the cylinder block and the oil rail to the
bearing ladder.

K8 engine: The cross flow cylinder head has two
valves for each cylinder and the spark plugs set at
an angle. The inlet ports are of equal tract, designed
to ensure a balanced mixture throughout the speed
range to improve combustion and reduce exhaust
emissions. The single, overhead camshaft operates
both inlet and exhaust valves via hydraulic tappets.
and is driven from the crankshaft by a timing belt.
Belt tension is maintained by a spring loaded
tensioner. The camshaft is retained by a one-piece
camshatt carrier sealed and bolted to the cylinder
head. Positive location is by means of a flange
which also controls camshaft end-float.

K16 engine: The cross flow cylinder head is based
on a four valve, central spark plug, combustion
chamber with the inlet ports designed to induce swirl
and control the speed of the induction charge. This
serves to improve combustion and hence fuel
economy, performance and exhaust emissions. The
twin overhead camshafts operate the valves via
hydraulic tappets, one camshaft operates the
exhaust vaives whilst the other operates the inlet
valves. The camshalts are driven from the
crankshaft by a timing belt, belt tension being
maintained by either a spring loaded, manually
adjusted tensioner or, on later engines by an
automatic tensioner. The camshafts are retained by
the camshatt carrier, which is line bored with the
cylinder head.

ENGINE I‘@]

Later engines are fitted with a pliug top coil ignition
system in which the conventional distributor is
replaced by a camshaft sensor located in the
camshaft carrier adjacent to the exhaust camshaft.
Camshafts fitted to some early engines and all
engines with plug top coil ignition have an integral
reluctor ring which provides an input to the camshaft
sensor. Twin coils are fitted on top of the camshatft
cover, each coil supplying ht voltage to one pair of
spark plugs.

Variable valve control (VVC): This system is fitted to
some K16 engines. VVC is designed to provide
variation in the valve open and close periods by
independent positioning of the two inlet camshaft
assemblies thereby giving optimum low speed
driveability with no detriment to high speed
performance.

DESCRIPTION AND OPERATION 17
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Whilst the exhaust camshaft is similar to camshafts
fitted to non VVC K16 engines, there are four inlet
camshafts, assembled in pairs, each individual
camshaft operating the inlet valves on one cylinder.
The front pair of camshafts are driven, via the front
VVC mechanism, by the camshaft timing belt; the
rear pair of camshatfts being driven via the rear VVC
mechanism by the rear timing beit which is itself,
driven by the exhaust camshaft. independent
positioning of each inlet camshaft is controlled by its
respective VVC mechanism. The front and rear VVC
mechanisms are connected to each other by the
control shaft. Movement of the control shatt is
controlled by the piston and rack assembly located
within the hydraulic control unit. The piston and rack
assembly moves in response to engine speed and
load signals received from the MEMS ECM via two
solenoids mounted on the hydraulic control unit
housing. As the piston and rack moves up or down
in response to the signals received, the control shaft
rotates and alters the position of the valve timing
mechanisms.

All engines: Self adjusting hydraulic tappets are
fitted on top of each valve and are operated directly
by the camshaft(s). The valve stem oil seals are
moulded onto a metal base which also act as the
valve spring seat on the cylinder head.

Exhaust valves fitted to later engines are of the
carbon break type. A machined profile on the vaive
stem removes any build up of carbon in the
combustion chamber end of the valve guide thereby
preventing valves from sticking. These valves may
be fitted to all early engines.

The stainless steel cylinder head gasket has
moulded seals around all coolant, breather and oil
apertures and has steel cylinder bore eyelets.
Compression of the gasket is controlled by limiters
at each end of the gasket.

The cylinder block is fitted with '"damp’ cylinder
liners, the bottom, stepped half of the damp liner,
being a sliding fit into the lower pan of the cylinder
block. The liners are sealed in the block with a bead
of Hylomar applied around the stepped portion of the
liner. The seal at the cylinder head is etfected by the
cylinder head gasket with the liner top acting as a
break between the combustion chamber and gasket.

et e treee

18 DESCRIPTION AND OPERATION

The aluminium alloy, thermal expansion pistons
have a semi- floating gudgeon pin which is offset
towards the thrust side and has an interference fit in
the small end of the connecting rod. Pistons and
cylinder finers are supplied in two grades. Big-end
bearing diametric clearance is controlled by three
grades of selective shell bearnng.

The five bearing, eight balance weight crankshatt
has its end-float controlled by thrust washer halves
at the top of the central main bearing. Bearing
diametric clearance is controlled by three grades of
selective shell bearing. Qil grooves are provided in
the upper halves of main bearings No. 2, 3 and 4 to
supply oil, via drillings in the crankshatt, to the
connecting rod big-end bearings.
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K8 engine lubrication system
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K16 engine lubrication system
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Non VVC camshafts illustrated
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The lubrication system is of the full-flow filtration,
forced fed type. The oil sump is of either pressed
steel or alloy manufacture. Pressed steel sumps are
sealed to the bearing ladder using a positively
located gasket incorporating compression limiters.
Alloy sumps are sealed to the bearing ladder with a
bead of sealant applied to the sump flange.

Oil is drawn, via a strainer and suction pipe (1) in the
sump, into the crankshaft driven oil pump (2) of the
trochoid type which has an integral pressure relief
valve (3), excess oil is diverted into the intake (4) of
the oil pump. Oil is pumped through the full-flow
cartridge type oil filter (5), mounted on an adapter
attached to the oil pump housing. The low oil
pressure sensor (6) is also screwed into the adapter
and registers the oil pressure in the main oil gallery
on the outflow side of the filter.

The main oil gallery (7) is fed through the oil rail
betow the main bearing ladder in which drillings
direct the oil to the main bearings. Cross drillings in
the crankshaft from No. 2 and 4 main bearings carry
the oil to the big-end bearings. A passage in the oil
pump housing connects to a drilling (8) in the
cylinder block to oilways (9) in the cylinder head.

K8 engine: Oil is fed through the cylinder head to a
drilling (10} in the one piece camshaft carrier to
supply oil to each hydraulic tappet and camshaft
bearing.

k16 engine: Qil is fed through the cylinder head to
twin full length oilways (10) in the camshaft carrier to
supply oil to each hydraulic tappet and camshaft
bearing.

VVC engines: The VVC mechanisms are lubricated
by oil fed via the inlet camshafts.

An oil temperature switch (11) is fitted in the oil filter
head for certain models. in the event of engine oil
temperature rising above a pre-set level, a waming
light will iluminate on the instrument panel.

ENGINE l'@]

Crankcase ventilation

A positive crankcase ventilation system is used to
vent blow-by gas from the crankcase to the air
intake system.

K8 engine: Crankcase gas is drawn through a gauze
oil separator in the camshaft cover and passes via a
hose into either the carburetter or throttle body
ahead of the throttle disc.

K16 engine: Crankcase gas is drawn through a

gauze oil separator in the camshaft cover and
passes via hoses into the throttle housing.
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CAMSHAFT TIMING BELT - K8 ENGINES CAUTION: Do not use camshaft gear, gear

& retaining bolt or timing belt to rotate
Remove : crankshaft.

M124960

5. Check that timimg mark on crankshaft pulley is
aligned with mark on timing belt lower cover.

1. Slacken bottom bolt securing timing belt upper
front cover.

NOTE: Remove bottom bolt when cover is
& not slotted.

2. Remove 6 bolts from timing belt upper front
cover.
3. Remove timing belt upper front cover and seal.

6. Position flywheel locking tool 18G 1571 to
flywheel.
7. Secure with 2 bolts.

12M0556

4. Rotate crankshaft clockwise to align camshatft
gear timing marks with top face of cylinder
head - 90° BTDC.

_—
OVERHAUL 1
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11.

12,
13.

8RM3458A

. Remove crankshaft pulley boit and washer.
. Remove crankshaft pulley.
. Remove 3 bolts securing timing belt lower

cover.

Remove timing belt lower cover together with
seals.

Remove 3 bolts, mounting bracket to engine.
Remove mounting bracket.

M124944

. Slacken tensioner pulley Allen screw.
. Slacken tensioner backplate screw.
. Push tensioner pulley down to fully OFF

position.

. Tighten backplate screw to 10 Nm.
. Ease timing belt from gears using the fingers

only.

. Discard timing belt.

CAUTION: Timing belt must always be
replaced during engine overhaul. Do not
rotate crankshaft with timing beit removed

and cylinder head fitted.

2

e e e

OVERHAUL

Refit

1.

Clean timing gears, coolant pump drive gear
and tensioner pulley .

CAUTION: If the sintered gears have been
subjected to prolonged contamination,
they must be soaked in a solvent bath and

then thoroughly washed in ctean solvent before
refitting. Because of the porous construction of
sintered material, oil impregnated in the gears
will emerge and contaminate the belt.

2.

Check correct alignment of timing marks for
90° BTDC:

Crankshaft gear dots align with flange on oil
pump.

Camshaft gear mark to right aligns with top
face of cylinder head.

12M3756

. Slacken tensioner backplate screw, ensure

tensioner moves fully through its adjustment
range and retums under spring tension.

. Push tensioner pulley down to fully OFF

position.

. Tighten backplate screw to 10 Nm.
. Using the fingers only, fit a new timing belt over

crankshatft timing gear, camshaft gear,
tensioner puiley and coolant pump drive gear,
ensure belt is positioned centrally on gears and
pulley and that any slack in the belt is on the
tensioner pulley side. of the belt.

. Clean all traces of Loctite from engine

mounting bracket securing bolts and apply
Loctite 542 to threads of bolts.

. Fit engine mounting bracket, tighten bolts to 45

Nm.
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9. Ensure inserts are fitted in timing belt lower 15. With tensioner pulley against timing belt and
cover. backplate held in position, tighten backplate
10. Fit timing belt lower cover, ensuring correct screw to 10 Nm.
position of seals, tighten screws to 10 Nm. 16. Rotate crankshaft clockwise 2 complete

revolutions and align camshaft gear timing
mark with top face of cylinder head.

CAUTION: Do not use camshaft gear, gear
retaining bolt or timing belt to rotate
crankshaft.

17. Slacken tensioner backplate screw and check
that belt is being tensioned by the tensioner
spring.

18. Tighten tensioner backplate screw to 10 Nm
and tensioner pulley Allen screw to 45 Nm.

19. Ensure inserts are fitted in timing belt upper
front cover.

20. Fit timing belt upper front cover, ensuring
correct position of seals, tighten screws and
bolt to 5 Nm.

12M3757

11. Fit crankshaft pullay 16 crankshatt timing gear-~
ensuring that indent on pulley locates over
gear lug (arrowed).

12. Fit crankshaft pulley bolt and washer, tighten to
205 Nm.

13. Remove flywheel locking tool 18G 1571.

12M3758

14. Slacken tensioner backplate screw and tension
timing belt by applying finger pressure to
tensioner backplate.

e —— e ———————————geerare

OVERHAUL 3
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CAMSHAFT TIMING BELT - K16 ENGINES - Camshaft timing belt - manual tensioner -
remove

CAUTION: Timing belts fitted to engines

with manual timing belt tensioners are not

interchangeable with belts fitted to
engines with automatic tensioners.

NOTE: Two types of timing belt tensioner

are fitted to K16 engines, type Ais a

manual tensioner fitted to some K16 non
VVC and all VVC engines. Type B is an automatic
tensioner fitted to some K16 non VVC engines.
Commencing engine numbers for the automatic
tensioner are listed in Information. The
tensioners and their timing belts are not
interchangeable.
The manual timing belt tensioner spring fitted to
K16 non VVC engines is fitted with a sleeve,
whilst on VVC engines only a spring is fitted.

H

: e IR L 5 )
1. Slagkengottom bolt andremove 5 screws {
securing timing belt upper front cover.
. S

NOTE'Q R”enfove bottom bblt when cover is

A not sgott‘egiz S

: - Jooar
2. Remo!e timing belt-upper front cover and seal.
f 3 " f AT 5
e : g

4  OVERHAUL
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Flywheel not fitted with a reluctor ring

18G 1570

6. Fit flywheel locking tool 18G 1571.
7. Secure with 2 bolts.

M124947 L :
Flywheel fitted with a reluctor ring

NOTE: VVC camshaft timing gear marks
& are shown in the inset on the illustration.

3. Rotate crankshaft clockwise to align camshaft
gear timing marks - 90° BTDC.

CAUTION: Do not use camshaft gears,
gear retaining bolts or timing belt to rotate
crankshaft.

L —18G1674

4. Fit ki '
Fit camshaft gear locking tool 18G 1570 M124937

8. Fit flywheel locking tool 18G 1674, tighten bolt.

CAUTION: Ensure tooth on tool 18G 1674
engages with teeth on flywheel not the
reluctor ring

M124954

5. Check that timing mark on crankshaft pulley is
aligned with mark on timing belt iower cover.

e ——————————————— T —

OVERHAUL 5




[image: image34.png]ENGINE

All engines

10.
. cover.
11.

¢

favka,

. Remove crankshaft pulley bolt and washer,

BAM3461A

remove crankshaft pulley.
Remove 3 bolts securing timing belt lower

Remove timing belt lower cover together with
seals. ~

M124925

3
(%

NOTE: Nc;n VVC camshaft timing gears
A and tensioner spring illustrated.

12. Slacken tensioner pulley Allen screw.
LN 13. Blacken tensioner backplate screw.
ey 14, Push tensfoner pulley dqwn to fully OFF
osition,
g P . ,
5 NOTE VVC engines:- Tensuoner spring
A and pillar bolt are only fitted for tensioning

= replac'ément timing belts.

15. Tighten backplate screw to 10 Nm.

%116, Ease timigg belt from gaars usung the fingers
\ an b R LT B
17 Discard tummg belt '

CAUTION: Timing belt must always be

replaced during engine overhaul. Do not

rotate crankshaft with timing belt removed
and cylinder head fitted.

e —— e — = ———————————
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CAUTION: VVC engines:- When a

replacement timing belt is to be fitted, it

will be necessary to fit the tensioner
spring and pillar bolt supplied with the
replacement beilt to adjust belt tension.

1. Clean timing gears, coolant pump drive gear
and tensioner pulley.

CAUTION: If the sintered gears have been
& subjected to prolonged oil contamination,

they must be soaked in a solvent bath and
then thoroughly washed in clean solvent before
refitting. Because of the porous construction of
sintered material, oil impregnated in the gears
will emerge and contaminate the belt.

18G 1570

M124929

NOTE: VVC camshaft gear timing marks
A are shown in the inset on the illusiration.
2. Check correct alignment of camshaft gear
timing marks, fit camshaft gear locking tool
18G 1570.

ENGINE }@]

M124962

3. Check that crankshalft gear timing marks are
aligned with flange on oil pump - 90° BTDC.

Flywheel not fitted with a reluctor ring

4. Fit flywheel locking tool 18G 1571, secure with
2 bolts.

e ES————————————————————h——

OVERHAUL 7
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Flywheel fitted with a reluctor ring

-4/ —18G1674
M124937

5. Fit flywheel locking tool 18G 1674, tighten bolt.

CAUTION: Ensure tooth on tool 18G 1674
engages with teeth on flywheel not the
reluctor ring.

6. VVC engines: Fittensioner spring and pillar
bolt supplied with replacement timing belt,
connect spring to tensioner backplate and pillar
bolt.

CAUTION: Ensure spring is the correct
type for the engine being worked on:-

" M124926
Non VVC engines:- Spring is fitted with a sleeve.
VVC engines:- Spring is not fitted with a sleeve.
NOTE: Non VVC camshaft timing gears
A and tensioner spring illustrated.

7. Siacken tensioner backplate screw, ensure
tensioner moves fully through its adjustment
range and retums under spring tension.

8. Push tensioner down to fully OFF position,
tighten tensioner backplate screw to 10 Nm.

9. Using the fingers only, fit a new timing belt over
crankshaft timing gear and then over camshatft
gears keeping belt taut between crankshatft
timing gear and exhaust camshaft gear.

10. Ease timing belt over tensioner pulley and
coolant pump drive gear ensuring belt is
positioned centrally on gears and pulley.

11. Ensure inserts are fitted in timing belt lower
cover.

12. Fit timing belt lower cover, ensuring correct
position of seals, tighten screws to 9 Nm.

8 OVERHAUL
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Air cleaner support bracketbolts ................ 10 Nm
Alloy sump bolts*

MBX25 .. 25 Nm

MBXxBO ... 30 Nm
Bearing ladder to block bolts* .................. 30 Nm
Big-endbolts ......... ... ... .. Ll 20 Nm + 45°
Blanking plate to camshatt carrier bolts:

Not plug top coil ignition system: ... ............ 25 Nm

Plug top coil ignition system:

-lnletcamshaft ............ ... ... .. ... ..., 6 Nm

- Exhaustcamshaft . ................ ... .... 25 Nm
Camshatt carrierbolts* . ...................... 10 Nm
Camshaft coverto carrierbolts* ................ 10 Nm
Camshaft gear bolts:

MB .. 35 Nm

MO ............ e 65 Nm
Camshaft sensor bolts - K16 engines ............ 5Nm
Coolantpumpbolts* ......................... 10 Nm
Coolant rail to cylinder block bolts .. ............. 25 Nm
Crankshaftpulleybolt ........................ 205 Nm
Cylinder head bolts:*

Allbolts . ............ ... . 20 Nm

- Mark position of radial marks
- Turn all bolts + 180°
- Turn all bolts another + 180° align marks

Dipstick tubebolts . .......................... 10 Nm
Flywheel+ .......... ... ..cuiiiinniiiniann. 80 Nm
Fuel pump blanking platenuts - K8 . ............. 25 Nm
ht lead brackets - not plug top coil ignition . . ... .. .. 10 Nm
htlead coverscrews ......................... 5 Nm
Hydraulic control unit bolts - K16 VVC engines . . . . . 25 Nm
Hydraulic control unit piston to rack screw++ ...... 9 Nm
Hydraulic control unit oil temperature transmitter ... 15 Nm
Hydraulic control unit spool vaive

nut-Ki6VWCengines ....................... 26 Nm
Hydraulic control unit spool valve sleeve

bolt-K16 VWCengines ...................... 12 Nm
Ignition coils to cylinder head - plug top
coiligniiononly ............................. 8 Nm
K16 VVChousingbolts ....................... 10 Nm
Multiplug bracket to camshatt carrier

bolts-iffitted .............................. 10 Nm
Oil filter adapterbolts . . ....................... 12 Nm
Oilpumpbolts*+ ............................ 10 Nm
Oilrailnuts .. ........... .. ... .. ... ... 9 Nm
Oil suction pipe to bearing iadderbolts ........... 12 Nm
Oil temperature sensor to oil filter

adapter-iffited . ........................... 17 Nm
Pressed steel sump bolts - M6/M8* + ............ 10 Nm

* Tighten in sequehce
+ New Patchiok boit(s) must be fitted
++ Use new screw supplied with seal kit

DATA, TORQUE & TOOLS
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Rear timing belt backplate screws - K16 VVC

engines:

MS 6 Nm

MG .. 10 Nm
Rear timing belt cover screws - K16 VVC engines .. 10 Nm
Rear timing gear bolts - K16 VVC engines ........ 35 Nm
RH engine mounting bracketbolts . . . ............ 45 Nm
RotorarmsCrew . .............c.vuiiinnnnnn. 10 Nm
Sparkplugs . ... 25 Nm
Spark plug COVer SCrews . ..................... 10 Nm
Thermostat housing bolts - Alloy housing ......... 10 Nm
Thermostat housing bolts - Plastic housing .. . ... .. 8 Nm
Thermostat housing to cylinder block bolt . ... ... .. 10 Nm
Timing belt tensioner bolt - Automatic tensioner+ ... 25 Nm
Timing belt tensioner pulley Allen

screw - Manual tensioner .. .................. 45 Nm
Timing belt tensioner pulley backplate

screw - Manual tensioner .................... 10 Nm
Timing belt tensionerpillarbolt ................. 25 Nm
Timing belt lower coverscrews . ................ 9 Nm
Timing belt rear coverscrews .................. 9 Nm
Timing belt upper front coverscrews . . . .......... 5Nm

* Tighten in sequence
+ New Patchlok bolt(s) must be fitted
++ Use new screw supplied with seal kit

P ——————————————————————————————2—————— T ———————— e b ————————
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18G 55A
18G 1299A
18G 1299A-1
18G 1519
18G 1519/1
18G 1570
18G 1571

18G 1574
18G 1576/1
18G 1576-2
18G 1576-3
18G 1576-4
18G 1577
18G 1587
18G 1604A
18G 1674

18G 1736
18G 1744
18G 1769A
18G 1770
18G 1770/1
18G 1770/2
18G 1749
18G 1771
18G 1772
MS 120-6
MS 76-111
MS 76-120
MS 76-122
12-182
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Piston Ring Clamp

K16 VVC Housing Oil Seal Remover

Centre Bolt

Valve Lifter Basic Tool

Valve Lifter Adaptor

Camshaft Locking Tool

Elywheel Locking Tool - Flywheel Not Fitted With Reluctor
ing

Crankshaft Rear Oil Seal Replacer Tool

Valve Guide Remover/Replacer

Depth Gauge - All K16 Engines

Nylon Guide

Depth Gauge - K8 Engines

Valve Stem Oil Seal Remover/Replacer

Crankshaft Front Oil Seal Replacer

K16 VVC Housing Oil Seal Replacer

glywheel Locking Tool - Flywheel Fitted With Reluctor
ing

Cylinder Liner Retainer Clamps

Sump Alignment Pins - 2 off

Camshaft Front And Rear Qil Seal Replacer

Camshaft Clamp - K16 VVC Engines

Timing Plate - Front Inlet Camshaft - K16 VVC Engines
Timing Plate - Rear Inlet Camshaft - K16 VVC Engines
Camshaft Oil Seal Protection Sleeve

Valve Guide Reamer - All K16 Engines

Valve Guide Reamer - K8 Engines

Valve Seat Cutter Pilot

60° Valve Seat Cutter

15° Valve Seat Cutter

45° Valve Seat Cutter

Camshaft Holding Tool
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